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PREFACE. 


The  object  of  the  present  work  i.s  to  give  to  the  medical  and  legal 
professions  a  fairly  comprehensive  survey  oi'  forensic  medicine  and  toxi- 
ctilogy  in  moderate  compass.  We  believe  tliis  has  not  been  done  in  any 
ven-  recent  work  in  English.  A  number  of  manuals  of  limited  size  and 
sco|x^  liave  lx»en  presented  on  the  one  hand,  and  on  the  other  certain 
systems  of  leg-al  medicine  of  almost  encychn)etlic  dimensions.  Both 
find  fields  of  great  usefulness  ;  but  there  is  still  left  a  l>road  gn)und 
intermediate  l>etween  the  two  which  we  trust  the  j)rest»nt  work  will  fill, 
and  it  was  in  this  hoj)e  that  the  bt>ok  has  been  planned  and  executeil. 

Witli  few  and  wholly  unimportiint  exceptions  the  articles  <'omposing 
the  two  volumes  have  hoen  inserted  without  change  by  tl»e  e<litors. 
Tills  has  l>een  done  in  order  that  tiic  resjK»nsibility  for  statements  of 
facts  and  opinions  may  lx»  authoritiitively  placetl  niH>n  the  individual 
ctMitributors — a  matter  of  mui-h  moment  in  legid  j)nicccdings.  In 
doing  this  we  are  aware  that  we  have  (K^e^sionally  sacrilic^'d  unity  of 
plan  and  harmony  of  views,  but  tlio  advantages,  esj)e<'ially  to  the  legal 
pnjfessiou,  of  individual  responsibility  we  believe  much  more  than  coni- 
pensiite  for  these  defects. 

As  tiie  ordinary  English  weights  and  measures  and  the  Fahrenheit 
iherniometer  scale  are  still  the  only  <»nes  easily  inKlei-stntxl  by  the  ma- 
jority of  courts  and  juries,  we  have  generally  use<l  these  measures, 
wholly  nr  in  conjunction  with  their  ecjuivalents  in  metric  weights  and 
mertsurt's  and  the  Centignule  scale.  This  rule,  however,  has  not  Wn 
tMlowed  in  the  description  of  ])urcly  <'hemic:d  tests  and  pnK'ess<'s»  as 
the  mt'tric  system  Is  practi<'ally  univ<Ts;dly  emi)loyed  in  cf»nnection 
with  tlu'm. 

In  the  names  of  drugs  and  chcmi<'jds  wc  have  followed  the  nomen- 
clature ami,  witli  slight  nnHliiications,  the  spelling  of  the  I'nited  States 
PharinacojH'ia,  believing  that  by  a<lhering  \n  so  authoritative  mid  well 
kufiwu  a  stamlard  as  this  much  confusion  will  be  avoided  and  a  not  in- 
fr»i|Uent  soun»e  of  ]>erpl(^\ity  to  lawyers  and  physicians  eliminated. 

The  work  is  dividi>d,  Ibr  convenience  of  ivfercnce,  into  two  sec^tions. 
Part  I.  ami  Part  II.,  the  latter  being  (h*vote<l  to  Toxi<'ology,  an<l  all  other 
pfMtions  of  L«'gtd  Medicine  in  winch  lalmratory  investigation  is  an  essen- 
tial fc;iture. 

Our  thanks  an*  due  to  the  many  disthiguisluMl  men  who  have  aided 
u-i  in  the  pnKluction  of  the  work  i>y  tlicir  valual)le  <'ontnbutions  ;  and 
w<*  are  gnnitly  indebte<l  to  the  publishers,  Messrs.  W.  I>.  Saunders  Si 
C'i».,  tor  the  unfailing  interest  (hey  have  shown  in  tlir  book,  and  for  the 
Dumenxis  courtesies  they  have  exlendtnl  to  us  in  its  prei>anitu)n, 

FKKDERICK  PETKKSON, 
WALTKR  S.  HAINES. 
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PART    I 

(CONTINUED.) 


MALINGERING  AND  THE  FEIGNED  DISORDERS. 


From  the  beginning  of  the  human  race  affections  of  a  surgical 
nature  have  been  simulated — ^by  cowanls,  to  avoid  the  dangers  of 
comlvat ;  by  b^gars,  to  excite  compassion  ;  by  rogues,  to  attain  their 
ends ;  and  by  others,  for  purposes  as  varied  as  they  are  sometimes 
obscure.  Even  children  are  not  exempt.  The  little  boy  who  suddenly 
acquires  a  lame  knee  and  cannot  attend  school,  and  the  little  girl  who 
sprains  her  wrist  in  time  to  avoid  an  hour's  practice  on  the  piano,  are  as 
certainly  malingerers  as  is  the  soldier  who  feigns  contractured  fingers  in 
order  to  escape  military  service.  Animals  are  oflen  skilled  in  deception. 
The  woodcock,  in  order  to  draw  attention  from  her  young,  will  simulate 
a  broken  wing  ;  and  the  painful  limp  of  an  unwilling  horse  will  miracu- 
lously disappear  when  his  head  is  turned  toward  home. 

Feigned  surgical  affections,  with  the  exception  of  such  as  are  due  to 
hysteria,  are  com|>aratively  so  rare  in  private  practice,  and  real  ones  so 
common,  that  we  are  apt  to  be  caught  off  our  guard  and  do  not  recognize 
the  fraudulent  symptoms  when  they  appear.  Hence  the  necessity  for  the 
surgeon  to  acquire  an  idea  not  only  of  diseases  which  may  be  feigned,  but 
f  >f  the  motives  and  characters  of  those  who  are  most  likely  to  feign  them. 
He  should  be  familiar  with  every  form  of  surgical  trouble  in  all  its  varia- 
tions in  order  to  avoid  mistaking  a  real  disease  for  one  which  is  simulated, 
■wliich  is  far  more  culpable  than  overlooking  a  simulation.  It  is  better 
that  many  spurious  affections  be  regarded  as  genuine  than  that  one 
^nuine  case  should  be  declared  spurious.  If  we  could  pass  in  review 
the  I^ion  of  unfortunate  wretches  whose  real  sufferings  have  given  rise 
to  neglect  and  maltreatment  under  the  impression  that  they  were  feigned, 
we  shook!  employ  more  time  and  care  before  coming  to  conclusions  in 
similar  cases  in  the  future.  It  is  also  well  to  rememl>er  that  many 
instances  of  simulation  occur  in  those  who,  from  some  cause  or  other,  are 
not  in  good  physical  condition. 

Op|>ortunities  for  fraud  in  the  domain  of  surgery  are  far  fewer  than 
in  that  of  medicine.  It  is  easier  to  simulate  a  colic,  for  instance,  than 
a  hernia.  Nevertheless,  deceptions  are  commonly  enough  met  with,  par- 
ticularly in  the  army  and  navy  and  in  hospitals  and  prisons  ;  while  pen- 
sion examiners  and  physicians  to  accident-insurance  compmies  are  con- 
stantly harraAsed  by  the  most  obscure  forms  of  fraud. 

In  former  times  feigning  of  surgical  diseases  was  much  more  preva- 
lent than  now.  For  this  there  were  various  reasons.  Beggars  were 
more  numerous  and  importunate ;  in  fact,  begging  assumed  almost  the 
dignity  of  an  industry,  and  deception  was  practised  as  an  art.    Apparent 
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(Idorniitirs,  natist^ous  kopph,  and  frljirhtrul  tiimctrs,  (ini|)(tl  l)y  tho  rags  of 
filtliy  iin  fulii-niits,  wcrr  m'vd  in  proiVi^ioti  on  the  streets,  and  tlu'Vr  were 
evon  tlin-ii'  wlid  miulo  a  Inisinoss  of  maniifhrlunn^  eripples. 

Most  id'  tlu'si*  things,  liouever,  were  niero  stage  tricks  wliieli 
rpquired  only  elone  observation  for  their  deteetion,  and  were  calculutwl 
to  ilcf^eive  the  j>JLSs*'r-hy  nitlier  thnn  Hie  surgc^un. 

In  llie  army  and  njny  there  were  formerly  niiiny  more  nuilingerers 
thaii  tliere  are  tonhiy,  malingering  Iteeotning  so  eittnraon  at  tiine>  ihnt 
the  most  stringent  hiws  were  enaetoil  For  i(,s  suj^pression.  This  was 
partieuhirly  tnie  when  eonscription  was  in  vogue.  Individuals  re- 
srntt-d  to  all  sorts  of  deception  and  self-uuifilariiMi  in  order  tr*  e>cape 
entering  the  serviee  or  to  ohlain  a  diM-hnrgc.  Si-i-iilletl  ''*  epidemics  " 
of  incontinence  of  urine  appeared  among  yctung  men.  Teeth  were 
filed  off  and  cxtnietetl  hy  the  wholesale  in  <»r<ler  that  men  should 
becoiiK^  uiititted  to  bite  olV  the  ends  of  the  old-fashioncsl  cartridges. 
Many  resorted  to  the  cutting  or  shooting  oiV  of  iingcr>  and  tlie  seviTing 
of  tendons.  Simulations  of  hernias,  hyth'oee!es,  eontraotnres  of  joints, 
ulcers^  and  swellings  of  various  kind.s  were  often  seen. 

A  reason  for  the  lessened  prevalence  of  diich  fnm<ls  is  the  marked 
improvement  in  the  service.  Men  enter  voluntarily  instearl  of  being 
iiuj^rcr^se*!,  and  tluy  are  tieatctl  uunv  like  human  lM'ing>  uml  less  like 
slaves.  The  food  and  hygienic  surroundings  aiv  better,  and  personal 
liberty  is  greater.  In  fact,  where  much  nialingerhvg  is  found*  tliere  is 
genendly  a  cause,  wliicli  should  in  justice  be  remov^'d  if  possible. 

AntJther  reason  is  that  nialiujirriiig  has  been  I'endertHl  ea.--ier  of 
iletecti<»n  by  >ucli  in.-itruiuents  of  preeislon  as  tlie  rUtiical  thernioruetcr^ 
the  tnicmscojie,  the  laryngttscope,  the  oplithalmoseope,  etc.  Surgical 
anesthesia  is  also  of  immense  value  in  the  diagnosis  of  obscure  oases. 

It  is  itften  better  to  R>st>rve  judgmcMit  I'or  a  lune  mitil  opporlunitv 
can  be  gained  to  study  the  case  in  all  its  bearings.  It  may  be  usel'ul 
to  ap|Ksir  to  la-Iieve  all  tliat  is  s:iid  until  the  patient,  seeuiv  in  the  ap- 
parent success  of  the  i'r.uub  liiially  et>niniits  himself.  If  he  can  be  von- 
vinecd  of  the  hopelessness  of  gaining  his  emls,  he  may  sometimes  Itc 
im-lirjed  to  tf'ive  up  the  deception.  In  order  to  acctmiphVb  tins  most 
eth'ctivelv  it  is  better  that  tfie  exaniinutio!!  be  comhictL^l  Jlri^atelyJ  for 
the  larger  the  audiemv,  the  mon»  stublmrn  the  Hibject.  Simetinies  the 
mere  threat  of  seven'  fre;itm<Mit,  such  as  amjiutation  or  the  cueilery,  will 
ertiH't  a  rnif.  Violent  nn-asures  should,  ^"^  '•^  rule,  be  avoided,  as  they 
rtften  do  litth'  gtMMl  and  \i  i-^  always  possible  that  the  troubk'  nuiv  be 
md.  A  .soklier  has  been  known  to  walk  lor  eightix-n  mouths  with  his 
back  bent  double  and  his  fingers  within  two  inches  of  the  ground,  in 
spite  of  the  mo^it  severe  treatment,  rather  than  give  in  ;  and,  on  the 
other  liand,  th<'  writer  has  seen  a  stoker  on  arj  ocean-steanicr,  who  refuseil 
to  work  on  account  at'  real  weakin'ss  and  pain,  killed  by  a  ilucking, 
followed  by  exposure,  under  the  impression  tliat  he  was  a  malingerer. 

The  simulator  is  apt  to  give  an  incorrect  history  of  his  disease^ 
or  couple  with  it  some  ridiculous  symptom,  es[>ecially  if  sueli  thing*^ 
be  cleverly  suggested  by  ihe  examiner.     Care  is  rctpiisite,  however,  in 
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this  connection.  I  once  saw  an  old,  deformed  leper  on  the  island  of 
Molokai  who  earnestly  claimed  that  on  wet  days  he  felt  the  bacilli  of 
leprosy  enter  the  tips  of  his  right  fingers,  crawl  slowly  up  the  arm, 
aronnd  his  neck,  and  down  the  lefl  arm.  In  spite  of  his  foolish  state- 
ment there  could  be  no  question  as  to  the  reality  of  the  disease. 

It  is  often  best  not  to  treat  actively  a  simulated  sui^cal  disease — 
ignore  it  as  far  as  possible.  Especially  is  this  true  of  hysteria.  It  is 
a  fact,  however,  that  those  who  are  feigning  are  often  averse  to  treat- 
ment, especially  if  severe,  while  the  }K>ssessor  of  a  real  and  troublesome 
affection  grasps  eagerly  at  anything  that  offers  relief. 

It  is  diiTicult  to  classify  simulated  surgical  lesions.  Although  many 
attempts  have  been  made,  none  of  them  seems  to  l>e  entirely  satis- 
factory*. According  to  the  writer's  view,  hysteric  diseases  should  stand 
in  a  group  apart,  although  they  are  seldom  so  placed.  Hysteria  is 
really  a  form  of  disease ;  and  although  its  manifestations  are  not  gen- 
uine diseases,  they  are,  strictly  speaking,  not  simulated.  Individ- 
uals are  hysteric  not  because  they  wish  to  be,  but  because  they  cannot 
help  it.  A  working  classification,  differing  somewliat  from  that  which 
is  generally  accepted,  is  as  follows  : 

A.  SiMfLATED  Affections  (abnormal  conditions  which  are  not  real), 

1,  Feigned  Affections, — Those  which  are  entirely  fictitious^ 
whether  they  are  known  lesions  or  inventions  of  the 
imagination. 

^.  Factitious  Affections. — Those  which  have  been  proiluced  by 
the  patient,  but  which  are  claime<l  to  be  due  to  disease. 

S.  Exaggerated  Affections. — Whether  the  exa^reration  be  wholly 
assumed,  or  whether  the  existing  condition  l)e  reallv  exag- 
gerated by  voluntan'  means. 

B.  Self-proditcei)  Affections  (Injuries,  Etc.). — These  are  what 

they  appear  to  be,  the  only  fraud  being  in  the  assertion  of  the 
individual  as  to  their  causes. 
C\  Hysteric  Affpxtions. 


SIMULATED  AFFECTIONS. 

I.  Feigned  Affections, — Pain  and  Tenderness. — These  are 
purely  subjective  symptoms,  for  the  existence  of  which  the  surgeon 
mibit,  for  the  most  part,  accept  the  assertions  of  the  patient.  Hence 
simulation  is  easy  and  the  fraud  difficult  to  <letect.  Old  deformities, 
si'sirs,  injuries,  etc.,  oifer  an  excellent  basis  for  fictitious  pains,  and  enal)le 
their  ])osst»ssors  to  live  in  comfort  in  our  charity-hospitals.  And  vet  we 
an'  c*»mj>elled  to  l)elieve  these  impostors  until  we  can  prove  them  to  be 
frauds.  The  most  flagrant  examples  of  this  form  of  feigning  are  mot 
with  among  appliaints  for  pensiims  and  for  insurance,  and  among  those 
injure*!  in  accidents  and  assault*^,  where  damajjes  are  desired. 

The  general  appearance  of  the  patient  is  of  nnporfcmce.  Those 
wbo  have  much  pain  will  soon  show  the  characteristic  eftects  of  suffer- 
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ing  and  los?*  of  nlwp.  If  the  adrainistratinn  of  a  yumll  dose  of  mor- 
phin,  without  the  ]xiti*^nt*>  knowledge*,  reiidily  prodm-es  s]<-t!p,  nim-h 
]min  cntinot  be  present,  Pref*siire  nn  die  Hore  f^jKjt  during  natural  .sici  p 
nmy  etisily  exixisc  a  fraud.  It  is  often  jHjHsible  so  to  divert  the  ]»atiout's 
attention  by  examining  other  [wrtiona  of  hi.s  hmly,  by  plying  judieious 
questioHji,  ete.,  that  the  allegtnl  tender  and  paini'ul  part  may  be  quite 
roughly  liiUidhHi.  A  system  of  c>*pionage  is  as  valuable  here  as  it  is  iu 
tlie  detection  <tf  other  feigne*!  diseases.  The  n-hitit»n  nf  iJie  eause  Ut 
the  alleged  eHecl  shoukl  l>e  takeu  into  c^Hipiideration,  a  mere  .«cniteh  on 
the  bixly  of  a  malingerer  often  giving  rise  to  tlie  most  severe  apparent 
-Hnffering. 

Concussion  of  the  Brain. — This  is  often  feignetl  by  those  who  wish 
to  exaggerate  the  (^tfeeb*  of  a  blow  or  pretend  that  tb<y  have  rereived 
one.  It  is  a  iavorite  triek  of  boxers  in  order  U)  esc^ijH*  further  putii^h- 
meut.  In  real  concussion  there  arx-a  l>alc',  moist  skin,  ieeble  pulse,  super- 
lirial  res]>inttu)n,  and  j^erluips  nausea,  which  are  not  present  when  con- 
eusslon  is  feigned. 

Wry-neck. — This  is  not  eoninionly  simulated,  aud  can  e:isily  Ik? 
detecteil.  When  fniud  is  attem]>tetl,  the  sternomastoid  muscle  of  (lie 
bide  op|H>site  to  whieh  the  head  is  turned  is  tense,  espeeially  when 
efforts  an*  made  In-  the  siirpM»ri  iu  rorrti-t  the  deforndty.  TJie  eyes  ran 
be  movoil  toward  (lie  side  from  whieh  the  heael  is  iMtate<l  with  ilitlieully 
only,  while  in  the  real  disease  tliis  has  been  rendered  easy  by  habit. 
The  elose  observer  will  tdso  notiee  in  true  tortieoliis  an  asymmetry  of 
filature  whieli  it  is  iuipossilile  to  simulate.  Like  other  fraudulent  t'on- 
traetuivs,  wry-nn'k  is  apt  to  be  torgollen  when  thr  pjilient  is  drunk  or 
exeitetl,  and  the  nmseles.  of  eourse,  Inronie  rchixetl  during  sJee])  or 
when  under  an  anesthetie. 

lateral  Curvature  of  the  Spine. — Althenigh  this  subj(vt  will  he 
eonsiden-<l  under  Railway  Sjmie,  a  it  w  wtirds  will  Uv  in  jiluee  liere.  In 
true  setdiosis  the  vertcbne  an"  rotate*!  on  their  longitudinal  axes,  so  as 
to  bulge  out  the  rilis  on  the  eonvex  side  and  wing  the  seapula.  A  set^ 
ondary  curve  is  likewise  present,  whieh  serves  to  bring  the  l>ody  into 
the  line  of  gnivitv.  Tn  feign***!  seivliosis,  wlueii  oeinirs  jdinost  invaria- 
blv  in  the  dors4tlunibar  region,  th<-  spiuf*  is  not  twisted  on  its  axis,  but 
merelv  bent  to  one  siile,  arifl  then^  is  no  conipcnsalory  <'urv<',  no  btdging 
of  the  ribs,  L*tc.,  althougli  there  is  a  marked  wrinklingof  the  skin  whieh 
has  not  had  timt'  to  acijiist  itself  to  the  new  position. 

Non-hysteric  Contractures  of  Joints. — ('ontnietnres  are  .so  easily 
imil;ile<l,  mmI  are  np]iaiVTitly  s<t  disabling,  lltat  they  are  often  seen 
among  those  who  wish  to  deeeive.  Injurv,  rheumatism,  neuralgia,  or 
i»ome  i^bscure  nervous  afieetion  may  bo  assigned  as  a  ejinse.  Atrophy 
of  adjaeent  mnsoles  and  swelling  of  the  joint  may  be  pniduced  by  pro- 
longtnl  tiglvt  l)andaging,  while  hx'al  irritating  appliejitions  may  eoiuiter- 
feit  inflannnatory  changes.  The  susjiieions  of  the  surgeon  shotdd  he 
aroiisetl  when  tl»c  joint  exhi}>its  no  pathologic  changes  ;  or  when  the 
nature  or  extent  of  the  Injury  or  disease  apjK'ai-s  to  be  inadequate  to 
have  produced  the  apparent  effect.     A  scar,  for  instance,  intentionally 
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or  accidentally  produced,  may  be  found  on  closer  inspection  to  be  but 
skin  deep.  The  presence  of  a  nervous  trouble  may  oflen  be  excluded 
by  die  absence  of  characteristic  symptoms.  Contractured  muscles,  which 
frequently  exist,  may  have  no  relation  whatever  to  the  seat  of  a  supposed 
or  actual  neuralgic  pain. 

The  fact  must  not  be  lost  sight  of,  however,  that  trivial  injuries, 
such  as  a  slight  wTench  or  bruise,  at  times  precede  serious  tubercular 
joint-disease,  which  may  manifest  itself  at  first  by  muscular  con- 
tractures alone.  This  is  particularly  true  of  deeper  seated  joints, 
such  as  the  hip.  When  coxitis  has  existed  for  some  time,  its  dis- 
crimination from  feigned  disease  should  be  easy.  Patients  may  simu- 
late contractures  to  a  certain  extent,  but  not  the  absolute  fixation  of  the 
joint,  the  muscular  atrophy,  the  dropping  and  obliteration  of  the  glu- 
teal fold,  the  worn  and  peevish  expression,  etc.  Those  bent  on  decep- 
tion sometimes  betray  themselves  by  the  incongruity  of  their  symptoms 
— by  complaining  of  pain,  for  instance,  when  the  knee  is  stnick,  but 
not  when  the  blow  is  delivered  against  the  heel.  Pain  in  the  knee,  so 
common  in  real  disease,  is  often  neglected  in  the  simulated  form. 

In  the  more  superficial  joints  the  presence  of  definite  spots  of  tender- 
ness is  strongly  indicative  of  tubercular  foci,  in  contradistinction  to  a 
general  sensitiveness  of  the  part. 

When  contracture  is  said  to  be  due  to  causes  which  have  produced 
real  shortening  of  the  muscles,  binding  of  ligaments,  or  union  between 
the  joint-surfaces,  the  fraud  is  easy  of  detection,  as  movement  is  sud- 
denly checked  during  manipulation  without  evidence  of  voluntary  mus- 
cular action,  while  an  anesthetic  quickly  clears  up  any  obscurity  in 
diagnosis.  Hence  these  forms  of  ankylosis  can  hardly  be  successfully 
feigned,  and  it  is  practically  o!ily  the  acute  muscular  variety  which  calls 
for  serious  investigation.  General  anesthesia  is  here  of  little  use,  as  it 
merely  demonstrates  that  the  contractures  are  purely  muscular,  without 
indicating  either  the  presence  or  the  absence  of  real  disease. 

Simulated  contractures  are  apt  to  increase  when  under  direct  obser- 
vation, and  the  muscles  are  always  tense,  while  in  real  joint-deformities 
they  may  be  lax.  Investigations  made  while  the  subject  is  asleep, 
dnnik,  or  excited,  or  when  imagining  himself  alone,  are  often  of  value. 
Suddenly  pushing  the  patient  off  his  balance,  so  that  tlie  affected  limb 
must  be  straightened  in  order  to  prevent  a  fall,  has  assisted  the  writer 
in  demonstrating  fraud.  Arousing  men  from  their  slumbers  with  an 
alarm  of  fire,  supported  by  a  smell  of  smoke,  has  been  known  to  effect 
astonishing  cures.  Some  of  the  older  army  surgeons  ordered  the  sus- 
pecte<l  individual  to  balance  himself  on  his  sound  leg  on  a  high  j>cdestal. 
In  (inier  to  prevent  falling  as  the  muscles  began  to  tire,  the  contracted 
leg  would  be  put  down  alongside  its  fellow. 

A  weight  suspended  by  a  cord  will  quickly  straighten  simulated 
contractures,  but  it  must  not  be  overlooke<l  that  recent  contnictures 
fn»ra  disease  may  also  be  overcome  in  this  manner,  although  less 
promptly. 

An  Esmarch  strap  wound  around  the  limb  above  the  affected  joint, 
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80  118  U)  oom]>ress  nerves  and  muscles  tightly,  will  often  serve  to  relax 
the  pMi*t   auiJ   expose  an   ini[M>stor. 

The  applicutiiia  of  tht'  thermoojiutery,  wliilc*  not  out  of  \AiXvv  in  many 
forms  of  real  ji»iut-<list'use,  often  rapidly  effects  a  cure  in  fhmdulfnt 
affoetious. 

Hernia,  Hydrocele,  Varicocele. — There  was  a  tiiiit-  when  these 
dijicajifs  were  fre(pR"iuly  loi«iiKii  ]ty  the  jnjvrtinn  nf  air  or  fluids  Ijcnisitli 
the  S4rrotal  or  inj^uinal  tissues,  but  »urh  chveptiun?;  are  ^e]donl,  if  ever, 
met  with  at  p^t•^ent.  The  Rel  oi'  the  part,  lh(^  eni]ihysenuit<i(i>^  eraek- 
liu^,  and  the  aWsentT  r>f  the  well-known  and  ehameterl^tie  ^iJ:Ils  of  the 
trniihh'  in  ijue.-lion  should  L'>tul)li>h  a  diaj^N*osi^  at  niiee,  ]^rclvide^l  lliat 
the  exatninutiim  i.s  at  all  lliorouj^li.  JSimie  men  posHes'-;  the  jwiwer  tif 
dmwing  their  te^^tieles  inl«»  the  external  alMhimiiial  rinjj^,  so  as  to  present 
tile  ap(x^arance  r>f  hernia  ta  n  isuperfieial  oh^Tver.  Tlii,-^  may  frcijuently 
be  >een  in  eliihln-n. 

That  whieli  In  nio.-^t  often  i"ei»rntHl  in  heniia  is  pain,  and  the  fnnid  is 
diilietdt  tu  detect,  unlej^s  tlie  syinptoujs  are  gntssly  exagp."rate*L  It 
Bhuuld  Im  bomo  in  mind,  however,  that  the  ]Miii)  and  diseomfort.  of  a 
hernia  luv  more  commonly  located  nearer  tin-  inubiliens,  at  the  attach- 
ment of  the  mesentery,  than  at  the  seat  of  (he  ruyrture. 

Fistula  in  Ano  and  Fistula  in  Perineo.^The.M-  liirnis  (hf  fistiiln 
have  been  i^imulaU^l,  tlinu<;li  not  often,  Ly  einiterizing  artitieially  prt>- 
dneetl  wounds.  The  ajtpeaninee  of  the  jmrt,  together  with  tlie  eareibl 
use  of  a  prrtlx",  stioidd  settle  sueh  a  tpieslion  at  once.  In  tht^  va^v  of 
tin-  nretlim,  the  absence  i>f  a  strictnrc  and  of  leakagt^  of  urine  will  be 
oonelnsive. 

Hemorrhoids  and  Prolapsus  Ani. — That  thepc  diseases  sliouki  have 
been  sueeessfully  feltjnerl  by  inseTtiug  intestines  at»l  inflated  bladders 
of  animals  into  the  Mnns  seems  abnost  ineredible,  and  yet  sneli  instaTires 
have  Ix-en  rreordod.  Careful  ins|»cetion  must  deteot  the  deecption  at 
onee. 

Incontinence  of  Urine. — The  simulation  of  incontinence  was  at  one 
time  so  popular  among  soMiei*s  that  Ht-eidletl  '* epitlemies "  resulted. 
In  the  genuine  disease  urine  eouj^tantly  dribbles  from  the  urethra, 
instead  of  being  emitttil  at  intervals  in  a  ^trejun  with  more  or  k'ss 
force.  Tiiere  is  also  no  effort  of  exj>nlsion,  while  in  the  feigned  fomi, 
if  the  ]iatlent  be  strijipeil,  the*  siirg(*<m  will  observe  eontrnetifm  of  the 
abdomiu:d  nmseli-s.  If  the  individual,  while  voiding  urine,  be  sud- 
denly eonnuiuided  to  stnp  an<l  does  st»,  it  is  certain  that  lie  possesses  at 
least  fair  oontrul  of  Ids  l>iadder. 

Most  authors  stiite  that  an  infullihle  test  for  ineontineiice  consists  in 
tlie  pas^^iage  4>f  a  catheter  at  some  odd  moment  when  the  |»atient  is  not 
eiispeeting  such  a  nianieuver, — on  waking  In  mi  a  long  sKt'p,  for 
instamv, — and  if  more  or  less  urine  be  found,  the  (rouble  is  fraudulent. 
8neh  advice  is  mislwiding.  When  there  is  an  enlarged  prostate,  tliere 
w  often  a  quantity  of  residual  urine,  and  also,  at  times,  ineontinenoe, 

Anotlier  test  formerly  (^mploynl  by  army  snrgef>ns  consisted  in  tying 
a  cord  alx>ut  tlie  iM-uiis,     In  uatoe  of  real  trouble  the  penis  hoon  swelled 
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fn>m  accumulated  urine.  Fouder6  once  had  occasion  to  tie  up  a  large 
number  of  soldiers  in  this  ridiculous  manner. 

The  fact  that  in  real  incontinence  the  glans  and  meatus  are  pale  and 
sodden  in  appearance  is  usually  dwelt  upon.  Although  this  is  generally 
true,  it  is  not  a  reliable  diagnostic  point.  Neither  is  it  of  much  impor- 
tance that  the  clothing  may  smell  of  decomposed  urine.  Positive  indi- 
cations against  malingering  would  be  the  presence  of  a  stricture,  an 
enlarged  prostate,  ammoniacal  urine  with  bacteria  and  pus,  or  symptoms 
of  some  nervous  affection  with  vesical  paralysis. 

Urinary  Calculi  and  Qravel. — Hysteric  patients,  and  occasionally 
others,  sometimes  pretend  to  have  passed  stones  and  gravel,  which  they 
exhibit  in  proof  of  their  statements.  If  the  suspicions  of  the  surgeon 
have  been  aroused,  he  can  easily  detect  the  fraud  by  a  chemical  exami- 
nation of  the  stones,  which  are  usually  but  ordinary  pebbles. 

Hematuria. — Blood  has  often  been  mixed  with  the  urine  in  order 
to  feign  this  symptom.  But  if  the  patient  is  requested  to  urinate  in 
the  presence  of  the  surgeon,  or  if  a  microscopic  examination  is  made, 
there  can  be  little  difficulty  in  exposing  the  deception.  The  blood  of 
a  fowl  may  be  recognized  by  the  oval  shape  of  its  corpuscles.  The 
Indian  fig  is  said  to  color  the  urine  blood-red,  while  the  use  of  can- 
tharides  produces  actual  hematuria. 

Ecchymoses  and  Contusions. — These  are  often  feigned  by  staining 
the  skin,  but  close  inspection  will  usually  reveal  the  fraud  without 
difficulty.  Sometimes  the  stain  may  be  washed  or  rubbed  away.  The 
well-known  changes  in  color  of  a  contusion  should  be  looked  for  after 
sufficient  time  has  elapsed.  A  true  bruise  is  deepest  in  color  at  its 
center. 

«.  Factitious  Affections. — Ulcers. — The  feigning  of  ulcers  is  a 
ver}'  ancient  and  very  common  trick,  practised  by  the  hysteric  as  well 
as  by  beggars,  malingerers,  and  others.  All  sorts  of  mechanical  and 
chemical  irritants  have  been  employed  in  their  production.  A  favorite 
meth(xl  has  always  been  to  bind  a  copper  coin  tightly  against  the  shin. 
The  metal  was  erroneously  supposed  to  be  the  active  agent,  while  in 
reality  it  is  the  pressure.  After  erosion  of  the  surface  has  once  been 
obtained  it  is  easy  to  keep  up  the  ulceration  by  mechanical  irritation. 
Such  ulcers,  of  course,  refuse  to  yield  to  ordinary  treatment.  When 
they  are  falsely  said  to  be  of  long  standing,  the  cheat  may  be  detected 
by  noting  the  absence  of  callous  margins,  of  edema,  and  of  ecchy- 
m*>sLs, 

It  may  be  necessary  to  incase  a  limb  bearing  an  ulcer  in  plaster-of- 
Paris  in  such  a  manner  that  the  patient  cannot  obtain  access  to  the 
I»art.  Ordinary  bandaging,  even  if  the  bandages  are  scaled,  does  not 
always  answer.  Individuals  have  been  known  to  keep  uj)  the  irritation 
by  inserting  pins  through  the  dressings.  At  one  time  factitious  ulcers 
l)ecame  so  prevalent  in  the  English  army  that  it  became  necessary'  to 
l*»ck  up  the  affected  limbs  in  wooden  boots  in  order  to  circumvent  the 
malingerers. 

Beggars  may  sometimes  succeed  in  deceiving  the  public  by  fastening 
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pieces  of  liver,  etc.,  to  their  shins,  but  physicians  could  never  be  misled 
in  this  manner. 

Tumors. — It  is  not  easy  to  simulate  a  tumor,  although  it  lias  been 
done.  It  must  be  a  stupitl  surgeon,  or  a  careless  one,  who  is  deceived 
into  regarding  as  a  c^incer  a  piece  of  cow'&  liver  glue<l  to  a  breast,  or  a 
s]M>nge  saturated  with  red  fluid  and  inserted  into  the  bowel.  Such 
fniuds  have  been  practised  successfully,  Imwever,  by  beggars,  and  for 
tia'  pur(H}se  of  giving  coh»r  to  miraculous  cure*. 

It  is  otherwise,  liowe\'er,  witli  certain  niuscidar  contractures,  ^vhich 
may  closely  resemble  tumors.  Some  j>eopIe  have  such  control  over  the 
recti  muscles  that  they  can  contract  wu-li  segment  at  Mill,  leaving  tlie 
others  unaltertil.  A  few  years  ago  a  eolore<i  man  traveJeil  alioul  the 
countn',  from  one  mediciil  crjllege  to  another,  who  possessed  this  ptiwer. 
By  throwing  the  muscular  swelling  agiitust  the  aiirt;^,  an  apparent  pulsa- 
tion was  pnxhiced,  the  exhibitor  a^^erting  that  he  ha*!  "  tlirown  his 
lieart  into  his  abdomen."  Sf»-called  "  pliantnm  tumors  "  of  the  uIhJo- 
meu  are  far  less  e<nnnion  than  ibrrnerly,  foi'  many  ol'  them,  sncli  as  in- 
termittent hydrouephrosisj  have  bi^tm  ibund  to  be  real.  A  few,  how- 
ever, still  occur,  uia'^t  of  which  have  a  hysteric  basis.  They  are 
variously  due  to  hx-aJ  intestinal  paresis  with  unetiual  guseous  dist<-iuion, 
to  muscular  contractures  of  tlie  abdominal  walls^  etc.  In  their  detec- 
tion the  recognition  of  the  hysteric  state,  combined  with  h>cal  symptoms, 
is  usually  sufficient.  Gnse<tus  tumors  are  tympanitic,  and  muscular 
contraction  can  he  felt  to  he  external  to  the  ahdominnl  cavity. 

The  situation  of  such  a  tonmr  jls  reg:irds  sinnie  muscle,  together  with 
the  fact  that  the  cnntmctioiv  cjuuiot  be  long  maintaintHl,  esy>ei'ially  dur- 
ing sleep  and  anesthesia,  should  prevent  a  mistake  in  dijignosis. 

Patients  may  claim  that  swellings,  due  to  injuries  or  to  more  or  less 
acute  inflammatory  pr^wessos,  are  tumors.  When  an  untruthful  history 
is  cleverly  given,  the  dinguo.^is  may  be  rendcnil  obscure.  Tlie  main 
jMiint  lies  in  suspecting,  fn>m  the  circumstances  nr  from  the  cfiaracter  i»f 
the  patient,  that  something  is  wrong,  when  a  little  time,  c<ui])le<l  with 
intelligent  observation,  will  serve  to  clear  up  a  doubtful  ease. 

Diffuse  swrlling^  an<l  hicnlizef]  (iminrs  of  the  breast,  due  to  hysteria, 
are  dcM'rilied  by  Tntiretto.  Mnrked  hyperesthc-^ia  eornbined  witli  other 
hysteric  manite^tations  renders  a  dia^rnusis  possible,  although  confusion 
is  wnnetimes  pr(>duee<l  by  edema  ami  consequent  (dceration,  Pivssure 
ujHin  the  tumor  may  cim.se  a  hysteric  attack.  Opemtions  have  been 
undertaken  with  the  idea  that  a  malignant  tumor  was  present. 

Dislocations. — Dislocations  are  very  <lithciilt  t^i  feign.  Rarely,  how- 
ever, indivi<luals  are  met  with  who  possess  the  power  of  disliK-ating 
their  joints  at  will  ;  and  there  are  others  whose  bones  are  so  hxisely  ar- 
ticulated, perhaps  thnjugh  previous  injury,  that  but  slight  force  is  re- 
f|uire<l  to  throw  them  out  of  pljice.  Such  ^x^rsons  may  utilize  their 
anomahius  amstructiou  in  exhibiting  l)efori'  medical  students,  in  gaining 
admittance  to  hospitjds  or  in  obtaining  money  from  Insonin*-)'  companies 
or  mutual-benefit  associations. 

If  the  dislocation  is  claime<l  to  be  recent,  the  absence  of  swelling, 
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ecchjmosts,  etc.,  would  expose  the  fraud.  When  the  afiectioD  is  said 
to  be  of  long  standing,  diagnosb  is  more  difficult.  In  those  who  dis- 
locate their  joints  at  will,  however,  the  luxations  are  always  intracapsu- 
lar, and  hence  not  so  complete  as  those  which  have  been  produced  by 
violence  and  in  which  the  capsule,  has  been  ruptured.  Ob8er\'ation  of 
the  patient  for  a  length  of  time,  |>articularly  when  he  is  not  aware  that 
be  is  being  watched,  will  expose  the  fraud,  as  it  cannot  be  kept  up  in- 
definitely. It  is  often  impossible  to  reduce  old  dislocations,  while  the 
form  under  discussion  can  be  easily  replaced.  The  joints  which  are 
most  commonly  dislocated  at  will  are  the  shoulder  and  hip. 

Fractures. — Patients  have  been  known  to  move  a  broken  bone  con- 
tinually in  order  to  retard  or  prevent  union,  and  they  sometimes  remove 
the  splints  and  twist  the  parts  out  of  shape.  This  is  usually  done  in 
order  to  obtain  grounds  for  a  malpractice  suit  Many  reputable  phy- 
sicians who  have  done  everything  in  a  case  that  it  was  possible  to  do 
have  been  seriously  annoyed  in  this  manner. 

A  &vorite  trick  of  "  hospital  birds "  is  to  complain  of  pain  and 
tenderness  at  the  site  of  some  old  fracture.  In  the  absence  of  redness 
or  swelling  suspicion  may  be  entertained  of  the  genuineness  of  the 
trouble,  especially  if  the  individual  overdoes  his  part,  which  is  apt  to 
be  the  case.  The  writer  has  seen  an  old  ununited  fracture  of  both 
bones  of  the  forearm  successfully  passed  off  as  recent,  the  member 
being  carefully  put  up  in  splints  by  a  hospital  physician, 

Qonorrhea. — An  apparent  gonorrhea  may  be  produced  by  applying 
caustics  to  the  prepuce,  or  by  injecting  irritating  solutions  within  the 
urethra.  The  absence  of  the  gonococcus  upon  microscopic  examination, 
although  not  conclusive,  is  certainly  suggestive.  Sealing  up  the  penis 
in  jiuch  a  manner  as  to  prevent  the  application  of  irritants  will  rapidly 
effect  a  cure. 

Swelled,  discolored,  and  inflamed  limbs  may  be  caused  by  liga^ 
tures,  jjorhaps  ver}'  small  ones,  which  should  be  looked  for  if  tiie  case 
is  suspicious.  It  is  said  that  acute  swelling  of  the  face  and  head,  and 
even  elephantiasis  of  the  leg,  have  been  simulated  by  this  means. 

That  varicose  veins  can  be  produced  by  ligatures  is  ]>erhaps  ]>ossible, 
hut  the  fraud  is  certainly  uncommon,  although  varicose  veins  which 
already  exist  may  thus  be  exaggerated  in  size. 

It  should  lie  remembered  that  atrophy  of  a  limb  can  he  brought 
alK>ut  by  tight  Imndaging ;  and  that  various  deformities  have  been  caused 
in  this  or  similar  ways,  particularly  in  ancient  times.  The  feet  of 
C'liinese  women  and  the  flat  skulls  of  certain  Indians  l)ear  testimony  to 
this  fact. 

3.  Bxag'gerated  Affections. — It  is  with  exaggerato<l  diseases 
that  the  surgeon  is  most  often  brought  in  contact,  A  sligiit  sprain  is 
magnified  into  a  serious  injury  by  the  holder  of  a  policy  in  an  a('<'ident- 
insurance  company  ;  an  old  and  painless  hemia  becomes  an  unl»earable 
burden  to  the  o^^*ner  who  desires  admission  into  a  hospitiil  ;  a  wound, 
lonp  since  almost  forgotten,  is  nursed  into  violent  activity  by  the  appli- 
cant for  a  pension.     There  is  no  end  to  the  exaggeration  of  symptoms 
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in  coiino(*tian  witli  broken  Ijoncs,  defornieil  jctintsj  iujuiit's,  tumors, 
ulcei's,  inflummatioiiSj  eU\  The  physician  must  be  coiitimmlly  on  hia 
gnaitlt  in  hi^h  litb  as  woll  as  iu  low,  among  ladies  and  gcnilenK'Ti  as 
well  a:^  amouji;  be^jc*""?*  and  rogues, 

Exatrirerulioii  e^in  ni^nnlly  l^e  detected  by  observing  the  rules  nud 
priiK'i[)les  eisi-where  given  in  this  article,  although  there  are  many  rases 
whieh  are  manifestly  never  disoovei*od.  We  are  all  prone  to  exagger- 
ate our  ailments  at  times,  and  we  are  seldom  caught  in  the  act, 

SELF-PRODUCED  INJURIES, 

Self-inflicted  wcumds  are  not  feignetl  diseases,  although  they  are 
of\en  t'tiiijiidered  under  this  heailing.  The  wound  itself  is  real  enough, 
and  is  exiK'tly  wliiit  it  ajipuars  to  be,  the  only  uncertainty  being  as  to 
how  it  was  made  and  wlio  made  it.  It  is  a  mere  question  of  truth 
and  untruth,  in  which  there  is  no  simulation  of  something  which  d»»es 
n*)t  exist,  as  tliere  is  in  the  ease  of  a  wound  which  Js  prcxiuc(*d  hy  tlie 
patient  and  wfiich  he  pretends  is  a  dironic  nicer-  Seif-inutilatinus  most 
fiXMjueiitly  occur  in  connection  with  tlie  miiitiiry  or  rjaval  service,  ])ar- 
ticnhirly  the  former.  At  one  time  it  was  not  uncommon  for  men  to 
disable  themselves  in  various  ways  in  order  to  avoid  being  impressed 
into  till'  army  or  na\'y.  In  Egypt,  for  instancCj  it  was  said  ti»  have 
bi'*"n  ditKrult  to  find  a  thoroughly  able-UKJitil  young  man.  ScH-tnuti- 
latiour?  arc  now  met  with  particulaily  in  battle,  where  a  coni|)arattvcIy 
slight  wound  made  by  tlie  sjildier  himself  may  semi  him  to  the  hospital 
and  save  iiim  a  more  wvere  one  nindi'  by  the  enemy. 

Indivtrhials  whi»  have  jit1t'm[it('ii  suit-id*-  atid  failed  are  at  times 
tempti'd,  through  shame,  to  assert  that  the  wounds  were  made  by 
others.  Through  motives  of  n-vengc,  in  order  to  make  others  regret 
some  retd  or  fiincieil  ill-lrejttraent,  self-injnries  may  be  inflicted.  Even 
children  have  frecpientiv  been  known  to  practiM'  this  der'e|»tion. 

Various  <ttlier  instance-;  may  arise  where  it  is  of  supposed  advantage 
to  simulate  injuries.  Fop  instance,  n  gentleman  who  desire<l  to  be 
favord>ly  considered  financially  by  a  relative  ]iri'ten<le'd  to  have  been 
woundtxl  in  an  attempt  to  shield  the  relative  from  nn  assault.  A 
eohavii  radrt  at  West  Pniiit,  who  had  faih'd  iu  his  studies,  attcmpttsj  to 
enlist  sympathy  by  inflicting  superflcial  injuries  upon  himself  nod  bind- 
ing himself  to  his  Iwd,  as  though  he  had  been  roughly  handletl  by  his 
fellow-studetits.  We  not  nnconimonly  read  of  bank-oflicials  or  of  men 
in  whose  care  valuables  have  been  intrusted  being  tbund  woimdt'd  and 
gaggcil,  and  tho  valnablcs  gotu-.  Sometinu's  it  has  been  shown  that 
the^ie  men  have  puriM)sely  injured  themselves.  It  is  not  impoj?sible, 
with  a  little  practice,  for  a  man  to  bind  himself  apparently  quite 
securely.  People  who  ai*e  hysteric,  especially  women,  often  injure 
themselves,  with  the  idea,  perhaps,  of  gsiining  notoriety  an<l  sympathy. 

In  (h't*'t'ting  these  various  impositions  it  is  of  importance  to  discover 
a  motive  of  suflieient  weiglit.  and  to  eonsider  whether  it  was  likely  for 
the  injurj-  to  have  been  produced  in  the  manner  or  degree  pretended. 
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It  would  scarcely  be  thought  possible,  for  instance,  that  a  man  could 
stab  or  shoot  himself  in  the  center  of  the  back  ;  or  that  he  would  pro- 
duce a  fracture  of  the  skull,  or  sever  an  important  artery,  unless  he  were 
attempting  suicide. 

Self-inflicted  wounds,  except  suicidal  ones,  are  nearly  always  super- 
ficial and  comparatively  trivial,  while  the  apparent  symptoms  which 
accompany  them  are  usually  out  of  all  proportion  to  the  cause.  It  is 
very  frequently  the  left  side  of  the  body  which  is  injured,  because  most 
people  are  right-handed  (Dr.  J.  N.  Hall,  of  Denver,  has  called  par- 
ticular attention  to  this  point).  One  who  cuts  his  throat  b^ins 
with  vigor  on  the  left  side,  but  pain  and  faintness  often  cause  him  to 
lessen  the  pressure  on  the  knife  before  the  right  side  is  reached.  A 
man  who  is  assaulted  usually  grasps  the  assassin's  knife  aud  receives 
one  or  more  cuts  across  the  hands  in  consequence,  while  the  hands  of 
the  man  who  injures  himself  are  intact. 

Fraud  may  at  times  be  detected  by  noticing  the  discrepancy  between 
the  injur}'  and  the  assigned  cause.  A  soldier  who  says  his  fingers  were 
blown  off  by  a  gun,  and  whose  stumps  are,  nevertheless,  evidently 
severed  by  some  sharp  instrument,  is  open  to  the  gravest  suspicion. 

In  gunshot  injuries  the  presence  of  powder-stains,  bums,  or  scorched 
clothing  would  prove  the  falsehood  of  the  statement  that  the  injury  was 
inflicted  by  some  one  at  a  distance,  although  individuals  have  l>een 
kno\vn  to  wrap  a  cloth  about  the  part  before  shooting  themselves.  It 
should  he  noticed  whether  the  bullet  fits  the  patient's  own  weapon  or 
not.  If  the  pretender  be  requested  to  place  himself  in  the  position  in 
M'hich  he  was  when  injured,  he  is  often  unable  to  do  so.  It  is  a  curious 
and  confusing  fact,  that  should  be  remembered,  however,  that  when  the 
barrel  of  a  firearm,  at  least  one  of  small  caliber,  is  held  very  close  to 
the  body,  the  bullet  may  not  penetrate  the  skin  at  all,  or  at  least  the 
damage  may  be  greatly  lessened.  It  is  also  true  in  such  a  case  that 
powder-grains  are  not  apt  to  enter  the  skin,  only  a  superficial  blacken- 
ing and  scorching  of  the  cuticle  resulting. 

Women  have  been  known  to  bruise  and  lacerate  themselves,  generally 
to  a  moderate  extent,  in  order  to  give  color  to  their  stories  of  attempted 
assaults  upon  their  virtue. 

Some  persons,  generally  hysteric  women,  exhibit  a  curious  tendency 
to  mutilate  themselves  by  inserting  various  substiinces  beneath  the  skin. 
Hundreds  of  nee<lles  have  been  removed  from  beneath  the  cuticle  of 
such  individuals  in  the  course  of  a  few  weeks  or  months.  The  number 
of  ne<'<lles,  together  with  the  fact  that  most  of  them  are  found  on  tlie 
left  side  of  the  body,  should  excite  suspicion.  The  account  of  an  inter- 
esting case  went  the  rounds  of  the  medical  journals  a  few  years  ago. 
A  woman,  apparently  in  good  health,  was  continually  troubled  with  tlie 
exfoliation  and  extrusion  of  pieces  of  bone  from  tlie  left  forearm. 
Hnndre<ls  of  pieces  of  lM)ne  were  obtained  and  preserved.  A  careful 
examination  of  the  specimens  later  on,  however,  showed  them  to  be 
chicken-bones. 
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HYSTERIA- 

Any  of  tlie  disciiscs  and  r^yiLi[itiui]s  wliu'h  liavt*  Ikh'h  montionrd,  as 
well  art  iiiaiiy  utlnjrs,  uiay  Ik;  .siiimlaUtl  ljy  tin-  liystfric,  jukI  thu  nK*:mH 
iif  diiiguosis  are  oflou  the  Hime.  Ulticrs  or  laU'nJ  curvature  of  the 
spiue,  fur  iiistnuco,  art*  just  as  apt  to  Ik;  foij^iu-d  \>y  thnfit^  who  an-  hys- 
U'ric  as  hy  tIio.se  wIjo  are  malingerinjx.  The  fjcnoral  symptoms  of 
hysteria,  however,  ejiii  usually  \h'  ih^pended  ujxnt  tt>  help  out  in  the 
diajruoHis  ;  altJunigh  wp  should  hy  no  means  eon-iider  that,  Ix^uJse  a 
woman  lais  a  lump  hi  her  thn)at  and  is  nuhject  to  "spells,"  all 
the  mmiilestations  of  disease  whieh  she  presents  are  necessarily 
hysteric. 

The  giihjtH't  of  hysteric  joints,  however,  is  of  sufficient  importance 
to  merit  speeiai  eonsiileration.  The  reseml.laiioe  to  real  dtscase  is  at 
times  Ko  prcat  that  the  nifjst  nt*t<Hl  j^urgeons  have  gone  sf*  Car  as  to  per- 
form ail  arthnttniiiy  U|Min  a  perfectly  normal  joint.  The  general  svm|>- 
t(tms  of  hysteria  are  usually  present,  ahhongh  they  may  Ite  so  ohscure 
as  readily  to  lie  overlooked.  Patients  with  hysteric  joints  are  often  so 
sweet,  frofxj,  and  lon^-sufferinjj:  that  this  aloiu»  may  amuse  the  suspicions 
of  ihe  watrhiiil  physician.  IIy|M'restbcsia  ol'  the  aHtvted  npou  U  very 
ehanielerlstie.  The  sufferer  complains  of  pain  as  soon  as  the  skin  is 
lightly  touched,  and  even  hefore ;  hut  if  the  attention  is  strongly 
attracted  in  some  other  direction,  tlie  joint  may  often  be  quite  finidy 
pressed  \vithout  exciting  discomfort.  There  is,  in  the  great  majr>ritj 
of  instances,  no  ]>hysieal  evidence  of  disease  on  insjKrtion,  palpa- 
tion, or  nieasnrenieut ;  hut  occasionally  a  truly  |KTplexing  case  is 
encoimtcred  in  which  a  certiiin  amount  of  he;it,  rciliiess,  and  spelling 
exists.  The  reflexes  remain  espial  on  oppi>site  sides  of  the  Ixnly,  although 
they  may  Im"  exaggenited.  A  gi-nuine  hysteric  hydrops  has  nirely  l>ecn 
descrihed.  The  diagnosis  must  lie  hased  upon  the  presence  uf  other 
evidences  of  hysteria,  together  with  hi<"al  hypiresthesia  and  theexrlusion 
of  all  forms  of  real  disease,  Tlie  ahsi^nce  of  fever  and  other  f-onstitu- 
tional  disturhances  which  accompany  actual  inflammation  is  always 
suggestive. 

Hysteric  eontmetures  art?  sometimes  met  with,  and  may  he  confus- 
ing in  respeot  to  di:ignosis.  AUhtaigh  any  joint  may  Ik' atlectetl,  the 
most  common  situation  is  the  tarsus,  the  fiHit  nssiuning  the  position  of 
eijuitnivariis.  Here,  again,  the  hysteric  temperament  is  in  evidence, 
and  the  chaises  arc  iiiade(|nnli'  to  the  etfc^'t.  The  writer  has  seen  a 
woman,  for  instancH',  wlio  slightly  spraini'<l  her  ankle  during  a  i|uarrpl 
with  her  hushami,  shi>rtly  afW  the  injnr\^  suddenly  acquire  a  stntngly 
marked  ctpiinovarus,  which  was  nmintain^il  for  many  weeks.  Her 
disjHisitiou  was  resigned  and  swirt  throughout,  and  the  sympathy 
of  friends  waa  strongly  eliciti'd.  Ten  diiys'  isolation  eom|ilcteHl  a 
rapid  cure. 

Another  case  which  was  seen  in  a  medicjil  clinic  in  Berlin  was  one 
in    which    there  was  such   marknl    flexion  of  the   knct*-je)iiit   that   the 
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patienty  a  little  girl,  was  compelled  to  walk  with  a  strong  limp  upon 
the  tip  of  her  toe.  This  condition  had  existed  for  several  years.  Sta- 
tioning himself  on  the  opposite  side  of  the  room,  the  clinician  took  his 
watch  in  his  hand,  fixed  his  eyes  upon  the  patient,  and  told  her  that  in 
five  minutes  she  would  place  her  heel  on  the  floor  and  walk  without 
a  limp,  which  she  did. 

The  treatment  of  these  cases  consists,  first  of  all,  in  the  treatment 
of  the  general  hysteric  condition — in  appropriate  foods  and  tonics,  in 
change  of  surroundings  and  conditions,  and  in  change  of  mental  atmos- 
phere, if  this  be  possible.  Isolation  from  sympathizing  friends  is  of 
the  utmost  importance,  and  should  be  tried  in  every  obstinate  case. 
Little,  if  any,  attention  should  be  given  the  affected  joint  itself — all 
forms  of  corrective  apparatus,  local  applications,  etc.,  only  seem  to 
make  matters  worse  by  keeping  the  attention  concentrated  upon  the 
affected  part.  Sometimes,  however,  a  well-planned  bogus  operation  is 
of  great  benefit,  as  happened  in  the  experience  of  a  surgeon  of  the 
writer's  acquaintance,  who  removed  an  imaginary  frog  from  a  woman's 
stomach  by  means  of  a  fictitious  gastrotomy,  performed  through  a 
skin-deep  laparotomy.  A  prominent  surgeon  of  New  York  cured  a 
hysteric  tumor  of  the  brain  by  making  an  incision  in  the  scalp  only, 
although  he  was  subsequently  sued  for  obtaining  money  under  false 
pretenses.  To  what  extent  such  means  are  justifiable  in  attem}>ts  to 
cure  is  a  question  which  every  one  must  decide  for  himself,  accord- 
ing to  the  circumstances  of  the  situation.  The  electric  brush  and  the 
thermocautery  are  resorted  to  in  hospitals  and  institutions  of  various 
kinds,  and  at  least  a  temporary  cure  is  often  effected  by  their  use.  In 
private  practice  they  will  usually  not  be  tolerated,  and  considering  that 
the  results  are  mostly  but  temporary,  it  is  questionable  if  we  arc  in 
general  justified  in  using  such  painful  means.  Hypnotic  suggestion 
may  be  of  the  greatest  value. 

FeONED  MENTAL  AND  BODE-Y  DISORDERS. 

Feigned  disease  Is  not  a  product  of  modem  civilization.  Sacred  and 
profane  histories  contain  references  to  cases  of  feigning,  both  of  mental 
and  IkkHIv  diseases.  The  instruments  of  precision  and  the  more  inti- 
mate knowledge  of  diseased  process&s  of  the  present  day  enable  us  to 
detect  without  much  difficulty  simulation  by  the  ignorant  and  unskilled. 
Fortunately  for  the  medical  expert,  feigning  disease  is  largely  limited 
to  this  class.  But  it  occasionally  happens  that  jwrsons  of  experience  and 
gn-at  intelligence,  and  even  physicians  skilled  in  the  knowledge  of  dis- 
ease, adopt  dishonest  methods  to  escape  condign  punishment  or  to  ob- 
tain undue  advantage. 

'Beigning  Mental  Disorders. — Insanity  is  most  frequently 
fi'iirneil  by  those  who  have  committed  some  criminal  act ;  occasionally 
by  others  who  have  entered  into  some  legal  contract,  the  results  of  which 
they  wish  to  avoid  on  the  theory  of  irresjx)nsibility ;  less  often  by  en- 


30 


MALINGERING    AND   THE    FEIHXED    DISORDERS. 


tei*pnsinp;  new.«])n]'MT-repf>rters  in  order  tliat  they  may  be  sent  to  an 
insani' jusyUiiM  un<l  luive  an  i>i}portuuity  to  wriu-  up  tlie  management; 
ami,  leiist  fnijiu-iitly  nt'  iill,  by  the  hysteric  for  tlic  [>ur|iuse  ijf  piiniiig 
syin|»atliy  and  uoturiety. 

In  all  cases  of  feigned  insanity  there  is  a  motive  for  simulation. 
This  j^hould  never  hv  U\>t  ^;ij£ht  of  by  the  physician  in  invcsti|nitin^ 
every  caH'  of  alle»reil  meiilal  diHirdef,  iiud  when  no  motive  1i*r  feipiinjj; 
is  revealed  by  a  earerii!  iiupiiry  into  (lu-  history  hihI  aels  mJ*  tlie  indi- 
vidual, no  i?n.s]Meion  of  feigning  is  ju^litiable.  On  tlie  othtr  hand,  the 
act.s  of  many  insane,  l>efore  they  are  ap|U'elieiided  and  sent  tct  uii  asyhitn, 
aiX"  nni>tant]y  brin^ritii^  them  into  eoUi^ion  with  ibe  \n\\\  A  iimtive  for 
fei^^niii^r  ibeii,  in  a  ease  of  allege*!  infinity,  is  no  pnKtf  ol'  siimiliUiou. 
It  rilionld  be  Ixtrue  in  mind  that  some  insane  |KTsons  feign  a  ditt'erent 
tbriu  of  iiihanity  from  that  fnmi  wbieb  th4'y  tin'  really  .^ntfering-,  so  that 
the  detection  of  simnhition  of  a  n]ental  disorder  by  a  ]»erson  allc^^d  to 
be  in>ane  does  Jiot  justify  the  ennelitsion  ihat  lu-  is  san<".  Under  these  eir- 
cunjstaiieerisuehaeonelnsictn  should  be  arrived  at  only  after  a  most  seareh- 
ing  investigatiim  has  failed  to  detect  any  form  of  mental  abernition, 
\Vbile  it  is  true,  as  many  have  asserted,  that  in  eriminiil  eases  insjinity 
is  niii'ly  assumed  until  al'ter  the  <'oinmission  of  the  i-rime  and  the  aj>- 
prelieusion  of  the  eriniinal,  yet  we  must  rrnieniber  in  epiU^[iti(%  alcoholic, 
and  traumatic  amnesia  thnt  llie  individual  ejinuoi  elaim  inn*H'enee  until 
he  is  nccuscil  of  acts  of  whieh  he  has  no  knowledge.  8iich  a  perscai's  in- 
sanity, ff  it  is  due  to  fpile]isy  or  alet^holie  indul^enee,  may  have  existed 
previously,  but  attention  bus  nrtt  been  attracted  by  it.  if  im  overt  act  bus 
been  eoniinilt^'d  before.  Taylor  -states  that  a  pcrs4in  din^s  not  feipi  to 
avoid  suspieion.  Tins  is  true  in  tlie  vast  majority  of  eases,  but  if  a 
criminal  felt  sure  that  ciirumstanees  were  sueh  that  he  nlltmately 
would  be  sus|H;cted  of  a  erime  of  wlueh  be  was  jruilty,  he  might 
feign  tns:untv  bdoi-e  he  was  aeeusetl.  Feigiu-d  insindty  is  almost 
aUravs  suildeu  in  its  onset,  wbih-  mania,  mibuK-iiolin,  paraimia,  and  de- 
nientiit,  the  forms  of  insanity  most  frequtiitly  simulated,  develop  gradu- 
ally. Second  attacks  of  mania  may  not  be  preccHled  by  the  usual  pivi- 
drf>mal  svaijitoms  that  oeciir  before  the  first  attaek.  Temjtoniry  m:iui- 
aeal  (W'uzv,  epileptic  mania,  and  exphoive  maniaeal  atta<'ks  i[i  paretic 
dementia  come  on  sud<lenly.  The  first  is  extremely  rare,  an^l  i-  attende<l 
by  symptoruH  (piite  eliaraeteristie  of  the  ibsrvrder  ;  the  secomi  is  as8<K'i- 
ated  with  epilepsy  ;  and  the  third  is  only  one  featni-e  of  a  chmnie  and 
di^tinrt  fiirin  of  insiuiitv.  (In-ut  mental  or  physieul  slux-k  may  l>e  the 
ap]iarent  csiuse  of  ii  sud<lenly  develojjcrl  mania.  Tlie  sinvulator  over- 
acts the  symptoms  with  whieh  he  is  actpiaintetl  of  the  fi>rui  (»f  insanity 
that  he  tries  to  feign,  K  uves  out  other  symptoms  thnt  sliould  be  jiresent, 
and  adds  some  that  have  no  ]ilace  in  tlie  ])arti<-nlar  form  of  iur-auity 
\vhi<'h  he  emleavors  to  -imulate.  A  person  f<'igning  insanity  usually 
makes  the  symptoms  suflitnently  obtrusive  to  attract  atteiititm  whvn  he 
JH  observwl,  and  may  be  *[uiet  when  unobserved.  The  ninmlntor  does 
not,  as  a  ruh\  cndeavtfr  to  prove  his  sanity,  but  in  s^)me  capt^s  when  this 
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bas  been  attempted  it  has  been  doue  in  so  absurd  a  manner  as  to  be 
strong  evidence  of  sanity.  An  insane  person  who  is  dei)ressed  and  sus- 
picious or  the  subject  of  delusions  of  persecution  frequently  regards  his 
relatives  and  best  friends  as  his  enemies.  This  is  not  invariably  the 
case,  however.  The  incoherent  raving  maniac  manifests  somatic  signs 
of  his  disorder  that  cannot  be  simulated.  In  the  milder  cases  the  ex- 
pressed ideas  in  the  delusions  and  the  surrounding  circumstances  bear  a 
certain  relation  to  each  other.  The  ignorant  almost  always  feign  some 
amnesia  and  a  degree  of  dementia  with  all  forms  of  insanity  that  they 
attempt  to  simulate.  Such  symptoms  are  foreign  to  ordinary  mania, 
melancholia,  and  paranoia.  Complete  amnesia  is  rare  and  limited  to 
peritxls  of  great  excitement  in  the  simple  forms  of  insanity,  to  epilepsy, 
alcoholic  insanity,  mental  disturbance  from  blows  to  the  head,  and  to 
the  various  forms  of  dementia.  Simulators  rarely  present  elalx^rate  and 
systematized  delusions,  such  as  are  found  in  paranoia. 

The  ruse  of  casually  remarking  to  some  one  in  the  hearing  of  the 
subject  after  the  examination  is  completed  that  if  certain  symptoms  were 
pre?ient  there  would  be  no  doubt  of  the  existence  of  insanity,  rarely 
succeeds  except  with  the  ignorant.  With  this  class  such  a  suggestion 
may  result  in  the  presence  of  the  absent  symptoms  on  the  physician's 
next  visit.  If  the  subject  whose  mental  condition  is  under  investiga- 
tion hi  weak-minded,  the  feigning  of  symptoms  suggested  by  the  phy- 
sician would  not  prove  the  sanity  of  the  individual.  It  is  not  infrequent 
in  large  asylums  for  the  insane  to  find  some  of  the  weak-minded  lunatics 
as.suming  the  delusions  and  developing  some  of  the  symptoms  of  the 
less  feeble-minded  insane. 

The  simulator  is  worse  when  under  examination  and  when  in  the 
presence  of  those  whom  he  desires  to  impress  with  the  genuineness  of 
his  insanity. 

No  rules  can  be  given  by  following  which,  in  the  examination  of  a 
person  alleged  to  be  insane,  feigned  insanity  can  invariably  l)e  detected. 
Eaclj  case  forms  a  subject  for  s|>ecial  study  and  investigation.  An 
exj>erienced,  skilled,  and  well-trained  observer  will  rarely  fail  to  de- 
tect simulation  if  sufficient  time  is  allowed  for  a  thorough  study  of  the 
case.  The  previous  character  of  the  subject  should  be  ascertained.  If 
there  is  a  possible  motive  for  feigning,  this  should  not  be  ignored.  A 
thorough  examination  into  the  physicjil  and  mental  condition  of  the 
subject  should  be  made.  If  he  will  write,  it  will  often  facilitiite  matters 
by  getting  him  to  write  his  history  and  all  the  circumstances  conne('te<l 
with  his  arrest,  indictment,  and  imprisonment.  Frequently  repeated 
visit**  by  the  examiner  are  necessary.  S*>metimes  prolonge<l  observation 
of  the  simulator  may  enable  one  to  detect  feigning.  Under  sucli  cir- 
cumstances a  shrewd  attendant  who  will  watch  the  subject  when  he 
thinks  he  is  not  observe<l,  and  who  will,  from  time  to  time,  after  lie  has 
succoe<letl  in  obtaining  his  confidence,  engage  him  in  conversiition,  ciui 
best  play  the  detective.  The  physician  will  l>est  succe<Hl  in  his  investi- 
gation by  making  himself  and  the  object  of  his  visits  known.  He 
should  not  aet  tlie  part  of  a  spy. 
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■ 

Mania. 

Feigned  Mania. 

1. 

Gradual  in  on»et,  with  a  prodromal 
period  of  di'[>rei*aion.' 

1. 

Sudden  in  its  onset. 

2. 

1 

It  a  crime  U  ciuiniiitted,  tlie  inHfluity 
i«  exhibited  before  the  commistiiou 
uf  »uch  un  liuu 

2. 

If  a  crime  is  committed,  the  insanity 
is  not  assumed  until  after  its  com- 
mi8,^ion,  and  UHually  nut  until   the 
tiubject  is  arrested  and  indicted. 

3. 

If  the  patient  is  wildly  incoherent, 

3. 

No  Mjmatic  Hips  except  tliorie  that 
attend  forced  physical  exertion. 

there  are  prononiiceil  somutic  Mgoa 

of  such  a  mental  state. 

1 

In  the  milder  forum  there  is  a  rela- 
tion  between   the   exprcsBed   ideas 
and  .-urruunditig  circuuifiUinee.-(. 

4. 

No    constant   relation    between   the 
exprensed  ideas  and  the  surround- 
iiigf*  of  the  subject. 

6. 

The  excited  mental  state  and  muscu- 
lar   restlessness    may   eoutinue    far 
days,  with   only  Mhnrt   [K-rifnlH   of 
comparative  quietueiw,  urn]  no  !*leep 
may  be  obtained  during  this  time 
either  nipht  or  day. 

5. 

Becomes  exhausted  and  fall.''  to  sleep 
at  night.      In    fact,  the   simulator 
often  bleeps  soundly  all  night. 

6. 

1 

Tlie  J'uciiil  expre!%sinn  and  the  mental 
exiiltHtirm  correspond;  there  is  n<i 
dementia,  urnl  the  memory  in  the 
quiet  I'oriods  is  fmjnd  l^>  lie  quite 
good,    with    rapid     and    irregular 
speech. 

Melancholia. 

G. 

The  facial  expresftion  and  the  feigned 
mental    exultaliim    do    noi   eoires- 
]>oiid.   iind    thercture    give   to    the 
Himulatud  psyell(!^i.-i  an  H(i|>earanre 
of  unreiilily ;    a    partial    demented 
c<<ndition  is  a-^sumed,  and  memnry 
in  the  <iuiet  |>eriods  appear;<  poor, 
with  slow  and  measured  speecli. 

Feigneu  Melancholia, 

L 

Grjnlunl  (weeks  or  months]   in    its 
onset.      Crimes    are    rarely    com- 
mitted by  mt'lancholiaets,  hut  when 
they    are,    the    insanity   had    pre- 
viously exist-ed. 

1. 

Sudden  in  it;*  ons^et.    A  rather  fre- 
quent  form  nl"  insanity  feigned  by 
the  crimirmi,  hut  lhe*'ymj)tomi?  had 
nut   existed    (irevious  to  tlie  com- 
mi.>ision  of  the  criminal  act. 

2. 

In    the  violent   and   agitated    forms 
somatic  siipns  are  prominent. 

2. 

No  somatic  signs. 

3. 

In    the    quiet    form^*    loss    of   flesh 
usually  nreurn  and  memory  is  pre- 
served ;    no  domentia. 

3. 

The  simulator  often  put*  on  flesh  in 
prison  :  los^  of  mcuiory  iind  dumen' 
tia  often  feigned. 

4. 

The  frientis  and  rfilativea  are  often 
regarded  m*  hi-*  enemies. 

4. 

Shows  no  disposition  to  treat  friends 
and  relatives  as  (jnemie*. 

5. 

Facial  expreewion  is  piiiiifuUy  sad. 
Temporary  Maniacal  Frenzy. 

5. 

Facial  expression  normal. 

Feiunem  Temporary  Maniacal 
Frenzy, 

- 

1. 

The  outbreak  ia  sudden,  but  it  is  pre- 
ceded  by  a   period   of    mental   or 

1. 

The  outbreak  ia  sudden,  and  no  evi- 

deneo    of    mental    disturbance    is 

■ 

physical  d('pr**ssion. 

observed   until    after   llie  criminal 
act  ?.•*  committed. 

2. 

The  patient  in  in  a  condition  of  mani- 
ncal    excitement    or   melancholiac 

2. 

The    subject    frt-quently    makes    an 

attempt  to  escape,  and  often  talks 

frenzy,  and   is  destructive,  violent. 

to  the  antliorities   if  arrested  a  few 

and    incoherent  usuaHy  for  a  few 

minuter  or  an  hour  or  so  after  the 

hours,  when  he  falls  into  a  deep 

crime  ha.s  been  committed;    is  not 

sleep. 

violi-ntly    incoherent    immediately 
after  the  commi.'wion  of  the  crime, 
ami    does    not    pass   into   a   deep, 
stuporous  sleep. 

'  Maniii  mnv  Iw^ein    oompftrativolv  sudden 

ily  ill   tliope  wh"   have  Hiffered   frorii  u 

previous  attttcfc  uf  thie  disordwr,  or  when 

H 

is  caused  by  .«ome  ppofuund  mental  wr 

phy&icul  tfliock. 

fe^ 
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3.  On  awakenings  he  is  rational,  but 
feels  exhausted.  The  mind  is  clear, 
remembers  everything  up  to  the 
time  when  he  became  incoherent, 
but  nothing  more. 

Pabetic  Dementia. 

1.  Developed  gradually. 

2.  The  speech  defect  and  the  moral  and 

mental  failure  are  so  characteristic 
that  this  form  of  insanity  is  rarely 
attempted  to  be  feigned  by  the 
ignorant. 


Pabanoia. 

1.  Delusions  elaborately  systematized. 


2.  Is  quiet  and  frequently  unobtrusive 

in  regard  to  his  delusions  if  not 
contradicted.  * 

3.  If  his  delusions  are  denied  and  ridi- 

culed, he  becomes  angry  and  some- 
times violent 

4.  Is  not  cautious  in  his  speech,  espe- 

cially if  excited. 


Frequently  feigns  to  have  forgotten 
the  altercation  or  any  of  his  actions 
and  those  of  bis  victim  immediately 
preceding  the  criminal  act. 


Feigned  Pabetic  Demektia. 

1.  Assumed  after  the  offense  has  been 

committed. 

2.  The  eye  symptoms  cannot  be  feigned, 

but  these  may  be  absent.  Unless 
the  simulator  is  an  expert  in  in- 
sanity he  will  be  detected  if  he  is 
requested  to  read  a  manuscript  con- 
taining the  words  "truly  rural," 
"  national  intelligencer,"  "  artil- 
lery," "  stethoscope,"  etc 

Feioned  Paranoia. 

1.  Delusions  maintained  by  a  very  poor 

process  of  reasoning,  even  if  the 
premises  were  correct. 

2.  Seeks  to  make  his  delusions  promi- 

nent, so  that  they  will  attract  at- 
tention. 

3.  Bears  opposition  and  even  ridicule 

without  becoming  demonstrative. 

4.  Shows  a  disposition    to  weigh  the 

effect  of  his  words. 


Amnesia  is  found  in  epilepsy,  dementia,  alcoholism,  and  may  follow 
traumatism  to  the  head,  and  during  this  mental  state  apparently  intel- 
ligent actd  may  be  performed  of  which  the  subject  has  only  an  indistinct 
memory  aflerward,  or  all  knowledge  of  them  may  be  entirely  obliterated. 


Aunesia. 

In  amnesia  from  all  forms  of  demen- 
tia recent  events  are  less  readily 
recalled  than  those  of  a  former 
date,  especially  those  in  connection 
with  the  subject's  childhood  and 
youth. 


2.  In  all  forms  of  temporary  incomplete 
amnesia  the  things  that  are  remem- 
bered will  be  those  that  would 
naturally  have  made  the  most  im- 
pression on  the  subject's  mind  at 
the  time  of  their  occurrence.  If  a 
murder  has  been  committed,  the 
quarrel,  the  fatal  shot,  or  some 
similar  circumstance  may  be  re- 
membered, but  the  minor  details 
will  be  forgotten. 
Vou  n.-3 


Feigned  Amnesia. 

1.  Considerable  amnesia  is  assumed  for 

all  periods  of  life,  and  the  recent 
occurrences  may  be  remembered 
and  those  of  youth  forgotten.  May 
feign  to  remember  nothing  that 
occurred  at  the  time  of  the  commis- 
sion of  the  act  for  which  he  is 
arrested,  but  is  able  to  repeat  the 
conversations  he  has  haa  in  his 
cell  from  day  to  day. 

2.  The  trivial  things  are  more  likely  to 

be  recalled,  and  all  that  rolate^^  to 
the  subject's  excited  state  leading 
to  the  commission  of  the  crime  will 
be  foi^otten. 
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It  18  nirt'  for  U'lnporary  nmiic»iu  ti>  hv  iimiplute  uiiIo.sh  edusLn!  l>y 
qjilepfiVj  a  h\o\v  to  tht.'  Lead,  or  some  dwidwl  emotional  or  pby^iciil 
shock,  M^)«t  of  thfHe  ext-ittHl  |n*ritHl.s  nrv  fnllowrd  by  a  ^tuporoiu^ 
sleep.  Perjsons  wli<i  foniniit  eriint's  tliiria^  periods  of  extnt^nieiit,  K|Ktik 
about  tbciii  ii]t4']lijj;i'iitly  ijiuuKliaU'ly  albrwanl,  and  sidfsotpieutly  piv- 
tt^iid  ttt  Luvf  forgotten  everylhiug  coiiueetetl  with  tbt?  crime  iirt^  u.^iiully 
f*^i^niiig.  Sorm'  i-pilepiirs  uiuy  commit  criiiieH  during  tlit'ir  jnn-tdiar 
psychir  coiidilioiis  tltat  i>trtir  iK'twrcn  tlir  t'onvid.-ivo  altiick^.  I'tidtT 
such  cinnitiislaiu'es  the  history  of  tiiu  iwtient,  bis  former  mental  abcr- 
niti^d  stJitcH,  anil  his  nctionn  during  these  must  be  carefully  studicMJ  in 
eavU   indivi(buil   rast^'. 

Attc'iopbi  at  fL-igiiin^  a  delirious  stuto  are  usually  un.Hut^co&sfu] ,  as 
the  irii}H».s((>r  assooiatns  it  with  a  windition  4»f  dementia  instead  of  a 
dreamy  confusion. 

PeigTied  Epilepsy. — When  ^'pilepsy  is  simulated  by  the  hysteric 
for  the  j)iirpftso  ol'  piining  synipjitliy,  or  by  the  impostor  in  order  to 
obtain  alms  or  to  secuiv  can'  and  altentitni  in  a  hospital,  the  usual  tests 
t'otind  in  the  liooks  will  generally  suttie**  to  detect  feigning.  W'lien, 
however,  the  simuhilor  i^^  an  expert  seoundiT*!  and  assumes  epilepsy  in 
the  hope  of  being  excused  fmm  duty  in  the  army  or  of  being  con- 
sider4'd  irresponsiiile  if  he  lais  etminiitted  n  erimo,  it  is  in>t  always  easy 
to  distinguish  the  real  from  the  fcigne<l  disease,  ( iowers  ^  states  : 
**  Tlie  simulation  of  an  epih-ptic  fit  is,  on  the  whole,  rare,  and  the  pre- 
tendefl  fit  never  closely  resembles  a  getuiine  sei/ui^'.  in  all  eases  the 
pei-feot  reaction  of  tlie  pupil  to  light  tbn>ugbout  the  fit  will  be  con- 
clusive evidence."  I  am  reluctant  to  dilTer  from  an  autliority  so 
eminent  as  the  one  just  (jUoK-d,  but  a  larefuj  stndy  nf  rases  of  feigruMi 
ejnlepsy  by  criminals  has  eonvinee*!  me  that  it  is  jio.ssibh-  for  s<:ime  sim- 
ulators to  imitate  fits  that  are  not  ejisily  <listinguislied  from  the  gciuiine. 
The  ronlts  of  a  most  careful  stndy  of  feigneil  epilepsy  will  be  foniul  in 
an  ailiele  on  *'  Malingering"  by  Keen,  Mitchelbaud  ^lorelic^iise.-  This 
jiaper,  pre]iar*'d  eonjointly  by  tlirec  skilled  olisiTvers  from  their  t»wn 
observations  on  soldiers  during  the  late  war  of  the  HebcllioD  deserves 
more  attention  than  it  seems  herot<ifore  to  have  attraottnL 

The  ejiileptic,  in  going  into  a  convulsion,  with  <tr  without  a  cry, 
falls  uncinisei4in,'',  often  Mrikiug  his  face,  or  he  may  stiddenly  sink  to 
the  ground  to  save  himself  if  he  has  any  warning  of  an  apprtmching  tit. 
Tiie  face  is  at  first  jude,  but  the  amvulsive  movements,  tonic  in  char- 
acter, immciliately  follow  the  fall,  the  liml)s  and  trunk  muscles  are 
fixed  and  rigid,  respiration  is  arreste^l  for  a  f<'W  second,'.,  during  which 
the  face  Hi*st  berornes  liush<'d,  then  livid.  As  S(xm  as  the  museuhir 
rigidity  begins  to  relax,  clonic  convulsive  movements  take  i)lace,  and 
the  ^xitient  brt*athes  in'cgidarly.  The  muscular  disturbance  is  often 
more  marked  on  one  side  of  the  body  tlian  on  tlie  other,  arul  the  head  is 
fretjuentiy  drawn  doMiiwanl  ami  to  one  side  by  the  irregular  action  of 
the  sternocleidomastoid  muscles.     During  the  chmic  convulsive  raove- 

*  D\9frtfirn  of  ihe  X^rvouA  Sifftrm,  f^p^^oncl  pdilwn,  voK  ii..  p.  TfiO. 

*  Amrrifnn  Jmtrnnt  of  ffir  Mfiiical  Scinu:*:it,  Uctt>b<'r,  1804,  pp.  ;j84-^n4. 
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ments  the  tongue  is  often  bitten,  and  froth  and  mucus,  tinged  with 
blood,  may  ooze  from  the  mouth,  and  sometimes  from  the  nose.  As 
the  clonic  convulsive  movements  become  less  ftequent,  the  livid  condi- 
tion of  the  face  lessens.  After  the  fit,  which  usually  lasts  from  one  to 
three  minutes,  the  patient  may  immediately  pass  into  a  stuporous  sleep, 
or  he  opens  his  eyes  and  looks  around  in  a  dazed  manner,  may  answer 
questions,  but  soon  falls  into  a  deep  sleep ;  he  may  perform  various 
automatic  acts,  or  he  may  become  maniacal.  Personally,  I  have  never 
witnessed  the  last  as  a  termination  of  an  epileptic  fit.  During  the 
seizure  the  eyes  may  be  turned  or  jerked  in  various  directions,  the  pupils 
are  dilated,  and  usually  the  irides  are  irresponsive  to  light ;  the  patient 
is  totally  unconscious  and  does  not  feel  pain,  but  the  corneal  and  other 
reflexes  are  not  completely  abolished. 

Everything  usually  observed  in  an  epileptic  fit  may  be  simulated  by 
a  clever  malingerer  except  the  change  in  the  color  of  the  face,  the 
condition  of  the  pupils,  and  the  insensibility  to  suddenly  inflicted  and 
unexpected  irritation, 

Ccrior  of  the  Face. — A  simulator,  by  muscular  action,  can  produce 
redness  of  the  face,  and  by  holding  his  breath  this  color  will  change  to  a 
darker  hue.  It  is  very  difficult  voluntarily  to  cease  breathing  until  the 
face  l>ecomes  deeply  cyanosed,  as  occurs  in  genuine  convulsions.  It  is 
rare  for  a  simulator  to  be  seen  sufficiently  early  for  absence  of  the  pale- 
ness of  the  face  to  be  noted. 

Condition  of  the  Pupils. — In  the  early  stage  of  the  fit  the  pupils 
are  said  to  be  occasionally  contracted.  If  this  phenomenon  is  present, 
it  must  be  very  evanescent  in  character,  as  I  have  never  succeeded  in 
exposing  the  eyes  sufficiently  early  to  find  the  pupils  contracted.  At 
all  events,  during  most  of  the  tonic  stage  and  throughout  the  clonic  the 
pupils  are  dilated,  and  the  irides  will  not  often  respond  perceptibly  to 
light.  As  consciousness  begins  to  return  the  extreme  dilatation  passes 
away,  and  the  pupils  may  alternately  contract  and  dilate  every  few 
seconds.*  Personally,  I  have  not  seen  a  genuine  epileptic  convulsion 
during  the  height  of  which  the  irides  responded  to  light. 

Keen,  Mitchell,  and  Morehouse,  in  the  article  on  malingering  pre- 
viously referred  to,  state ;  "  We  ourselves  are  of  the  opinion  that  when, 
in  a  fit,  the  pupils,  largely  dilated,  remain  impassive  and  motionless 
Ijcfore  a  bright  light,  the  case  is  almost  certainly  a  real  one.  But, 
unfortunately,  this  state  of  things  is  of  very  rare  occurrence,  even  in 
M^vere  fits.  The  pupils  unquestionably  contract  in  the  presence  of  a 
brijrht  light  in  many  such  cases.  Sometimes  the  movement  is  sluggish 
and  slight ;  in  others,  it  is  almost  normal  as  to  range  and  speed  of 
movement."  These  obse^^'e^s  experimentally  demonstrated  thnt  violent 
ma-^ular  action  will  cause  the  pupils  to  dilate  rapidly,  and  that  so  long 
iL<  the  muscular  action  is  kept  up,  the  irides  will  move  only  slightly 
and  sluggishly  to  a  bright  light.*  From  their  observations  they  dedtice 
the  conclusion  that  only  in  those  cases  of  epileptic  fits  in  which   the 

'  Gowers  etatefi  that  this  phenomenon  was  first  pointed  out  by  Reynolds. 
'  I  have  verified  the  accuracy  of  this  observation. 
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iruk'S  Jhil  alhsoluU'Iy  t4)  rt'sjiond  to  light  is  the  impillurv  t<j8t  of  the 
genuini'iu'ss  af  thi!  ctjnvuLsujii  of  any  value  wliat4'ver. 

Insensthility  to  Suddenly  Fnfltcted  Irritatimi. —  In  the  iinr-an- 
8CUiu>iifM^  ti'iiiii  ail  ipiiiptiLMHiiivuLsinii,  iJ' llKvri»riKai  is  t<mcrh*-fl  with  the 
end  of  tlic  finger,  the  oyclitls  may  niovo  a  little  ;  if  tho  siipra-orhital 
ncTV08  ai'c  tirnily  presstnl  upon  witli  iho  thnnihs,  the  skin  of  tbr  lorc- 
h«i<l  may  slightly  r.nrrugati^ ;  nr  if  a  pin  Uv  t]»rast  into  a  liriil>,  it  iiiav 
Ik'  riexed,  hut  iitj  piirpiisive  nmvnniru.s  will  1k'  iiiadi*  U*  gf-t  rid  (if  the 
irritant.  In  feigncil  cpilrpsy,  if  .sud<!enly  and  iniexpiTtedly  acute  pain 
be  euuscd,  an  intelligeut  efibrt  will  at  tirst  be  made  by  tlie  simulator  to 
av4iid   the  irritiiiit. 

Tiie  test  of  a  genuine  fit  which  Keen,  Mitchell,  and  Mr>rehon.se  re- 
garded of  tilt'  nictst  value  is  etheI•izatil^u.  Aeeonling  to  tlie^ic  observers,  if 
ether  is  ndrninistertMl  to  a  patient  in  an  epileptic  eunvulsic^n  the  violence 
of  the  mu.scular  3|)a.sni  in  at  first  incre:ised,  but  the  subject  jmisscs  into  a 
profcHuid  eoinatitse  jflate  without  showing  any  of  the  cx-rebral  excitement 
witnessed  oidinarily  in  the  administration  of  ether.  Further,  when 
the.s<'  subjects  are  recovering  fron»  the  etfivt  of  the  anesthetic,  tliey  niny 
have  convulsive  movements  before  c<»inplele  eonsciousness  n."tunis.  In 
feignetl  epilepsy  the  subject  will  laugh  and  talk  during  the  cerel)nil 
excitement  eaustil  by  the  administration  of  ether,  just  as  is  generally 
observed.     Thest^  writers  add  : 

"  When  etla-r  is  usetl  during  the  Ptate  of  comatoid  sleep  which  fol- 
lows many  (its,  there  is  also  an  absence  of  all  niauiftistatiouB  of  exeitt^ 
ment,  an4l   the  sleep  only  btromes  moiv  intense. 

*•  Tl  apjiears  to  us  that  the  elher-test  as  projKKst^  by  us  is  the  most 
valuable  and  certain  of  all  the  nicuas  hitherto  employed  to  unmask 
cases  of  feig!»eil  epile[>sy." 

The  ether-test  for  detcmiining  the  genuinenaeis  of  an  apparent  epi- 
leptic (it  would  l)e  more  valuable^  and  nJiable  if  idl  persons  wlit*  are  not 
mibject  to  epileptic  attacks  mauifested  uuet[niviK'al  evidences  of  ren4>nd 
excitement  Ix^fon*  passing  into  a  deel^  ether  e(jma.  It  is  not  nu  uncom- 
mon experience,  however,  to  have  ]>atients  become  de<*[dy  narcotia:Hl 
fffim  ether  wtthmit  laughing  or  tjdking  or  manifesting  ver\'  deeide<l 
signs  < if  eercbnil  excitement. 

We  have  s(*eu  that  the  majority  who  attempt  bi  feign  a  fit  do  it  sf> 
bimglingly  that  the  frat;d  Is  easily  detected.  It  is  only  the  cxi>ert  simu- 
lator >vhr>se  clevenii^s  at  deception  oi^en  puzzles  the  most  skilleil  phy- 
siciiin.  TIhtc  is  pmbablv  iM>  one  means  bv  which  feigning  of  a  fit  can 
invarinbly  be  expetsed.  What,  then,  slutuld  be  the  rule  of  procedure  in 
<sisps  where  feigning  is  sus]Kvt(Hb  but  cannot  jmsitively  be  detected  by 
the  ordinar}'  mwms  re&orted  to  for  this  purpise? 

"  We  slxoukl  observe,  first,  the  patient's  face  and  mental  condition, 
to  see  if  they  liave  been  hiflucnced  as  yet  by  the  disease.  Next,  we 
should  obtain  his  personal  character  as  nearly  as  |Ktssible,  and  all  the 
particulars  of  the  origin  of  his  malady  nnd  of  his  genend  health,  to  see 
if  there  were  any  contrniudlcations  developeil.  We  should  observe 
where  and  how  he  was  attacked!  by  the  tit.     One  of  our  patients,  wliom 
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■we  had  suspected,  set  our  suspicions  at  rest  when  we  learned  that  he 
unquestionably  had  a  fit  in  his  sleep.'  We  should  then  observe  one  or 
more  of  the  attacks,  and  never  should  we  decide  without  doing  so.  If 
we  can  discover  any  true  signs  of  real  consciousness  or  sensation,  un- 
questionably the  man  must  be  a  malingerer.  Hence,  if  he  grows  worse 
when  visitors  are  present ;  if  he  opens  his  eyes,  evidently  to  see  what 
is  going  on  ;  if  he  does  not  fall  off  the  bed  when  not  held,  but  stru^Ies 
sufficiently  to  do  so  when  he  is  held  ;  or  if  he  exhibits  pain,  not  reflex 
movements  from  irritiints  purposely  applied  or  from  self-inflicted  in- 
juries ;  or  if  he  should  suddenly  recover  when  severe  measures  are 
proposed  in  his  hearing — we  should  class  him  as  a  malingerer.  Per- 
fectly immobile  pupils,  especially  in  the  absence  of  violent  spasms,  we 
should  r^ard  as  an  evidence  of  real  epilepsy,  but  only  when  they  were 
thoroughly  and  carefully  observed  during  the  spasm  itself,  which  is 
oAen  impossible.  A  genuine  epileptic  will  usually  keep  his  hands  open 
if  they  are  forcibly  unlocked,  while  a  malingerer  rarely  does  so."  ^ 

Severe  pressure  with  the  thumbs  on  the  supra-orbital  nerves  during 
a  genuine  spasm  never  causes  any  purposive  movements ;  simply  a 
slight  corrugation  of  the  skin  of  the  forehead.  So  much  pain  may  be 
caused  by  this  method  that  it  is  difficult  for  a  simulator  to  prevent 
attempting,  at  least,  purposive  movements  directed  toward  getting  rid 
of  his  tormentor.  I  have  never  met  with  a  case  of  feigning  in  which 
this  test  has  completely  failed.  Irritation  of  the  cornea  is  hard  to  bear 
by  the  simulator  without  showing  some  signs  of  pain.  Very  few  simu- 
lators can  bear,  without  giving  some  expression  of  suffering,  a  strong; 
galvanic  or  faradic  current  applied  to  the  dry  and  powdered  skin  by 
means  of  a  dry  wire-brush,  especially  if  they  do  not  know  beforehand 
that  the  skin  is  going  to  be  severely  irritated.  Various  states  of  feigned 
unconsciousness  may  be  exposed  in  this  manner. 

Since  accident-insurance  policies  are  so  commonly  carried  by  all 
classes  of  persons,  feigned  and  exaggerated  disease  and  suffering  have 
become  common.  The  ease  with  which  jurors,  and  often  physicians,  are 
deceived  by  the  actions  and  statements  of  {>erson8  who  have  sustaine<l 
onlv  slight  injuries  is  another  incentive  for  the  dishonest  to  magnify 
their  suffering  or  to  simulate  some  disease  the  existence  of  which  would 
entitle  them  to  liberal  compensation. 

Peigned  Headache. — Of  all  symptoms  of  disease,  headache  is 
the  easiest  to  feign,  and  its  existence  may  be  imj)ossible  to  disprove 
when  this  symptom  is  assumed  by  a  clever  simulator.  In  the  alleged 
presence  of  this  symptom,  as  in  that  of  any  other  of  the  nervous  sys- 
tem, all  the  organs  of  the  Ixxly  should  be  subjecte<l  to  a  most  thorough 
and  scjirching  examination.  In  the  absence  of  an  ap|)i»rent  cause  it 
does  not  prove  that  the  headache  is  feigninl.  We  ail  know  how  fre- 
quent it  is  for  the  physician  to  meet  with  |>ersisteut  and  distressing 
headache  in  persons  in  whom  there  can  be  no  suspicion  of  feignhig,  and 

'  T<K>   much  stress  must  not  be  laid  on  the  (vcurrence  of  a  tit  durini;  sleep,  as  th« 
latipr  may  be  feiened. 

'  K**en,  Mitchell,  and  Morehouse,  Amer.  Jvur.  Affd  Sci.,  October,  18C4,  p.  389. 
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yet   no  pnil)abk'  <'auso  for  the  iH^phahilgia  is  dotectwl.     The  clinnirtt 
ami  seat  of  a  ft'ij:;ntnl  lieadafbc   may  uhen  lie  clianpetl  at  will  liy  m 
gestions  skilAiHy  nuidc  to  otliers  in  tiic  iR'aring  of  the  Hiiiiulat^tr.     Fail 
ing;  tliLs,  I  kmiw  of  lui  moans  by  wliich  one  can  8ay  witlj   jHisilivent* 
that  n*>  ht'atUu'hc  exinU.     On   liaving  tlic   pitierit  watolietl,  tind  finilii; 
that  he  jiets  dilVtTcntly  when  he  thiiik.s  he  is  not  observwl  by  the  pliy 
&icmn,  fnuul  may  lie  sus[>eek'<b 

VertigOj  when  felgnetl,  Ls  etjiuiUy  us  diiiicult  to  detect  as  is  h< 
aolu-. 

Pain  and  Tenderness- — These  may  be  complained  of  in  an] 
portion  of  the  Ijody.     The   most  eoumion   sites  for  feigned   [uiin  ntv 
the  hpine,  baek,  hips,  or  lcg>i,     Rejd   [wjiu  in  the  sjiiiie  will  In-  attendee 
with  some  rigidity  of  the  sjiinal    miiM'les,  and  the  gait  an<I  airriag*'  ttl 
the  patient  will   be   in   keujiing  with   the   severity'  of  the  jmin,  and  wil 
nrit  ha  eiiang<?*I  as  WKm  as  thts  |Mitiont  tltinks  he  is  not  unilsT  !fl»serv 
tion.     Piiin  in  the  nerves  of  tlie  le^s  or  radi*iting  from   tlie  spine  do\M 
the  nerves  will  Ibllnw  the  eourse  of  these  nerves.      Simuhiti-d  tenderne 
njay  often  be  detveted  by  jiressing  on    tlie  alleged  tender  s|m>1  while  tin 
patient^s  attention  is  abstirbed  in  ^nne  nnbjeet  of  eonversation.      Itmiis 
he  remomhored  tlmt    real   pain   In  the  spine  antl   nerves  often   oxistj 
and  is  exaggerntnl  by  the  patient^s  atti-nlion   being  eoneentnittnl  on  hii 
sutferinij.      (irciit  care  is  ahvavs  iRH'e^^sar^-j  h*st  by  a  snjHrfieiid  exiind- 
nnti(m  inid    a    hasty  eotn-lusion    iiijustiee    to   an    iietuul   stdlcrer  is  <l(inGj 
Many  mistakes  of  this  kiml  liave  been  made  by  men  of  experiener*  a 
skill.      It  may  be  acceptofl  that  the  greater  the  examiner*s   knowled^^ 
of  the  iunetioiis  and  diseiLses  of  tlie  ]Kirts,  aiul  the  greater  the  thornngji. 
ness  and  patience   displayed  in  the  examination,  thr  hss  fre(pitntly  will' 
real  ilisease  go  undet<vte<l  and  the  less  the  chaneeH  of  the  simnlator  will 
be  of  es(*aping  expfisnreJ 

Paralysis  of  motion  may  invtdve  one  limb  or  pnit  <if  a  lin»b, 
one  entire  side  of  the  body,  both  legs,  rjir<:*ly  both  arms,  or  nearlv  all 
the  volnntary  nuiscles  may  be  atfecte<b  The  splnnolers  of  the  bladder 
and  n^-etnm  and  nearly  all  the  museles  supplieil  !>y  the  tnuiial  nerves 
may  be  paraly/t^nb  The  pantlysis  may  be  orgjinioj  feigned,  or  hysteric. 
The  tirst  question  to  deride  is  wbetfier  the  loss  of  jKiwer  is  tine  to 
organic  changes  in  the  nnineles  or  nervons  system.  If  it  is  dne  to 
disease  of  the  mns<'k'?*,  it  is  either  aente  or  chronic*  The  acute  variety 
is  attendctl  by  inflammation,  tenderness,  jmin,  and  swelling  in  the 
attcct^Hl  nuiscles.  The  ebrotdc  f(>rm  is  attended  l>y  wasting  of  gnnii)s 
of  niUM'les — progresaive  muscular  atrophy  of  the  idioimtliic  variety. 
This  cannot  be  suceessfnlly  feigneil. 

A  lesion  in  the  nerves,  eonl,  or  brain  may  give  rise  to  paralysis. 


"  Tho  Po-ciillcd  "  Mannknpf  |>lftn  "  maybe  nliluo<l :  If  nuin  and  tGnd(.*riics8  flrc  poal, 
pnwur^  iH>t»ii  tliu  fjiiiiifiil  pur^  iiuTemiPs  ihr  nipidity  "f  thf  hfitrt's  Hctinn.  In  siiiiu- 
ffktion  the  \mUe  wnuld  nxt  ohimcf.  Thi^  schpiiic  i;*  nnt  t.n  I-c  whnllv  trusUxl,  howfvtT, 
as  itt  (^xcHplinrmJ  iristancffi  an  incrtiuw  of  n?Hl  pnin  i«  nut  fallowed  W  a  mun.'  frequpnt 
piiUL' ;  whili^  on  the.'  Li'nlrary,  the  pulse  uiay  increaiic  duriug  the  expt'riiueni  in  a  case 
of  sioiulation. — Editor. 
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If  the  paralysis  i?  caused  by  trouble  in  one  nerve  or  a  plexus  of  nor\Ts, 
the  losw*  ftf  motion  will  be  limitetl  to  tlie  mus<.'le.s  supplied  hv  these 
nerve-s.  The  eharacter  of  the  |Jiinilysis,  the  ehanges  in  (>en.siitii»n,  the 
tn_>phic  disturbances,  and  the  elwtrie  reaeliou.s  will  sullioe  to  dutenniue 
whether  the  loss  of  motion  is  due  to  disease  of  the  nerves.  Multiple 
neuritis  Ia  bilateral,  usually  .syiunietrit',  atleets  the  pirts  mi»st  at  the 
distal  pt)rtions  «)f  the  limbs,  is  atteiidiNl  tvmunonly  In'  sensory  and  motor 
defwU,  altenitioiLs  fnjm  the  nonuiil  in  the  n-Heses,  trophic  ilisturhnnees, 
and  eleetrie  cliau^^.  If  the  paralysis  is  due  to  a  lesion  in  tlu'  anterior 
horns  of  the  eord,  there  will  be  no  pronouneed  sensory  disturbance,  the 
muscles  will  be  flaecid,  atnjpliy  early,  and  jia^seut  electric  ehau^es.  If 
a  jrnmp  of  muscles  oidy  is  iiivolved,  it  will  be  tliose  concerned  in  tlie 
perffjnuanee  of  tletinite  asstxiiateil  movements,  instead  of  all  those 
supplie*!  by  individual  nerves.  In  jKindysis  fi-om  myelitis,  both  motion 
and  sensation  will  be,  to  a  greater  or  less  degr(^%  aileeted  from  a  jwint 
on  a  level  with  the  height  of  the  spinal  legion  tlownward.  If  the  h'sioii 
is  in  the  lumlutr  region,  the  sphincters  of  the  bladder  and  reeium  will 
be  paralyzed  and  the  urine  will  dribble  away  jls  it  resiches  the  bla*ldep. 
An  examination  of  the  re<Uum  bv  the  fintrer  will  rejuiilv  detect  the 
panily^cLs  of  the  rectal  sphincter.  Muscular  wastintj  will  ^)ccur,  electric 
changi^  may  l>e  deU:etwl»  a  sacnd  bed-sore  will  prolmbly  form,  and  the 
doep  reHexes  will  l>c  abolished.  If  the  spiual-eonl  lesion  is  above  the 
Inmbar  rewiou  and  sufficient  to  paralyze  the  \ydrtA  innervated  by  nervea 
given  off  below  the  seat  of  the  myelitis,  the  reHexes  on  a  level  with  the 
lesion  will  l>e  aboIishe<l,  the  deep  reflexes  in  the  parts  Ix'low  will  l)e 
increase*!,  there  will  be  little  tendency  to  the  formati«m  of  b(Ht-s.ja'S  if 
clesinliness  is  maiutaine*!,  electric  and  trophic  changes  In  the  parts  below 
the  level  of  the  lesion  will  be  slight,  and  while  voluntary  c*mtrol  of  the 
bladder  and  bowel  is  lost,  the  sphincters  are  not  paralvzetl.  If  the 
urine  dribbles,  it  is  because  the  Madder  [•<  full  aiul  the  ineoutinenee  is 
tiiat  of  overflow.  Xo  voluntary  effort  am  be  made  to  evacuate  the 
bliuider  and  U>weL  Spiujd  panilysis.  except  that  form  due  to  disease 
of  tlie  anterior  horns  (piHomyelitis),  is  genemlly  bilateral. 

Cerebr.d  |»aralysis  of  organic  orijjin  is,  except  in  ver^'  rare  cases, 
uailnt^^Tul  in  chanw^ter.  The  most  comtmm  form  is  the  hemiplegic — the 
leg,  the  arm,  and  lower  side  of  the  (swe  on  the  same  side.  In  a  num- 
ber of  inst:in(;ed  the  {Kiralysis  is  monoplegic  at  fiivt,  the  face,  arm,  or  leg 
being  affecletd.  In  a  still  smaller  numl>er  of  cases  the  paralysis  is 
•*cpi»sse«i,"  the  face  is  pandyzetl  on  one  side,  ami  the  leg  anti  arm  on 
the  opprisite  side.  In  pandysis  fn>m  org;iiuc  eerehnd  disease  the  dee]> 
reflexes  are  often  inereasetl  on  l>oth  sides  of  the  luxly,  but  ta  a  mneli 
gnstter  extent  ou  the  affected  side.  Sensory  disturbanct^  may  bo  f^ri'seiit 
absent,  depending  U(>on  the  sent  of  the  bniin-lesion.  Eleetrie  elianges 
"*re  usually  absent.  The  greiter  the  tendency  to  contractures,  the  more 
pronouneiil  the  trophic  changes  in  the  [Kinilyzitl  parts. 

DiNturbaucx)  of  Beasation  due  to  organic  trouble  will,  when  caused 
hv  h-sion  i>f  one  or  more  nerves,  follow  tlie  cutantHvns  distribution  of 
the  ner\'ei,  and  l)e  associated  with  some  loss  of  motiou  unless  a  purely 
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gen?ory  cranial  nerve  is  afTcc'teil.  If  the  loss  of  seusatit>n  is  from  a 
k'sitm  of  iIk'  eorii  or  brain,  the  attemhml  sympUfrus  will  oiiahlc  a  diajr- 
nwis  til  he  made. 

U  paralysis  exists  and  no  evidenee  of  an  urg-anic  leshni  is  ftnind,  it 
is  not  always  an  easy  matter  to  make  a  sharp  dir<titietioD  between 
f(n^iie<l  and  hysterie  j)anily?iis,  l>eeause  few  easts  iff  hysteria  arc  enetnni- 
lei'LHl  in  whicli  tlie  syinptfinis  are  not  exaggerated,  iind  H>me  may  be 
feigned. 

Spaee  will  not  jientiit  a  IJionmgh  discussion  irf  hysteric  paralysis. 
Quite  frequently  the  loss  of  motion  is  associated  with  loss  of  sensation. 
If  the  anesthesia  is  limited  to  the  limbs,  it  involves  the  limbs  up  to  its 
Juneti'Hi  with  the  biKly,  where  it  abruptly  ends.  It  thus  ditfeis  in  its 
distrrlnition  IVnii  anesthesia  dne  to  ;m  orgmue  lesi^Mi,  M'hen  the  kiss 
of  sens:ition  atfeet^  one  side  of  tlie  biHjy^  it  involves  Uie  face,  scalp,  and 
special  senses  on  that  side.  There  is  a  condition  of  "  crossed  ambly- 
opia,*' diifering  fionj  the  hemiatitfpsiji  of  organic  origin.  I  have  never 
met  with  a  case  of  "  crosscil  a^d^]y^ipia"  of  orgiinie  nrigin.  The 
reflexes  are  inerease^l  in  hysteric  psiralysis,  bnt  they  are  usually  alike  on 
btith  sides  of  the  binly.  Jn  hysteric  paralysis,  if  the  jKUieut  is  reipiestwl 
to  make  an  attempt  to  eotitnict  the  flexifr  muscles  of  a  limb,  the  ex- 
tensors may  be  felt  to  eontnict  at  the  simie  lime.  .This  doen  not  occur 
in  pnralysis  from  organic  origin^  Further,  hysteric  paralysis  is  often 
changeable.  The  history  of  the  i>atient  will  usually  reveal  former  attacks 
of  a  hysteric  nature. 

Fcifpu'd  jtarahfHiti  presents  no  sym[itoms  of  an  organic  nature,  and, 
on  aeetmiit  of  the  ignor.uuM'  of  the  ^inudat^>^,  tlu'  symjitums  aiv  greatlv 
exaggenited  and  there  is  an  absence  of  those  stigmata  so  commonly 
found  in  pure  hysteria.  If  anesthesia  is  feigned,  it  may  h^  detecte<l  by 
the  electric  brush  applied  when  the  simulator  is  not  expc^rting  it.  If 
the  subject  is  l>lindfoldei|  anil  a  (cather  or  cjnuclV-hair  pencil  uscil  to 
mark  out  the  area  of  anesthesia,  tlie  latter  will  \\v  found  to  viiry  eon- 
siilLTiibly  from  minute  to  minute,  as  it  is  impossible  to  feign  cntanemis 
anesthesia  that  ends  abruptly.  The  methods  employed  to  detect  feign- 
ing in  genend  mav  be  resorted  to  with  ailvantage  in  the  exjinu'niitinij  of 
SU»|)eeteil  teigne*l  jwinilysis.  tSonie  movennMits  may  take  place  in  the 
pandv/i'd  limbs  fmm  orgjuiic  disease  if  (he  patirnt  is  ani-stheti/nl,  but 
tiie  musi'idar  movements  are  purely  rcHex,  while  in  teigned  jnmilysis 
the  niovcmeuts  will  be  <^H]na]ly  vigorous  on  the  two  sides  of  the  ImkIv. 
Huteliinson  '  has  shown  that  a  healthy  limb  trembles  when  n  heavy 
weight   U  susjM'nded   from   it.* 

Feigrned  contractures  are   sometimes  most  dillicnlt  to  iletect. 

'  nHniiltnn.  Mnfii-nl  Jurutpnirirfiee,  p.  211. 

'  The  ^f'-cullHi  '*  Ilnhiti^ki  n?llex  "  may  hf  tried  :  In  n  ru»mi»l  udnll,  whcij  Ihi.-  .8*t]e 
of  th**  r«">t  \*  iiL'klf'H,  the  ijrcBt  t<»e  hends  dciwnwurtl  or  is  lloTctni-  In  nn  orjriinir  jmml- 
Vhif  iif  nnc  IT  lM>th  Icijs,  th»'  trrcftt  l^^e  UuxU-iuii'd  nr  bent  upwunl.  In  a  liysterie  jianil- 
vsis  of  on*?  oi*  both  Icijtt,  and  in  »iiiiulut<'d  (uirHly*!"  (imU'ss  siniuhitnd  by  one  cMmii^-jint 
of  thi*  siijn^,  irrilntinii  of  the  !tnlpof  the  fnini  whuUI  |iivxJiir«*  the  nani*'  ninvfrncnt  of  ih(» 
Utcs  m  in  norniM!  (■••iiditinnn.  Th»'re  uro  cxfejuionp  lo  the  nilp  thiiji  liiid!  duwn,  biH  the 
BnbiiiEjki  lent  is  Tiiluable  in  tome  bO  p*fr  cent,  uf  all  (jeaU- — Editor. 


FEIGNED  MENTAL  AND  BODILY   DISOKDEBS.  41 

Thev  should  be  investigated  in  the  same  manner  as  is  pursued  in  ex- 
amining a  case  of  paralysis.  A  thorough  examination  will  fail  to  reveal 
any  evidence  of  organic  disease. 

If  the  feigning  is  continued  long  enough,  the  contractured  muscles 
will  shorten,  and  some  wasting  of  the  parts  will  take  place.  Before 
organic  changes  have  occurred  in  the  muscles,  if  the  patient  is  sur- 
prised in  his  sleep,  the  contractured  muscles  will  be  found  relaxed  and 
the  limbs  may  be  suddenly  extended  before  the  simulator  recovers  con- 
sciousness suflSciently  to  resist  extension  of  the  limb.  A  clever  rogue 
may  simulate  paralysis  or  contraction  of  a  limb  so  skilfully  as  to  almost 
defy  detection.  Complete  relaxation  under  an  anesthetic  of  a  limb  that 
has  been  contractured  for  months  would  be  in  favor  of  feigning. 

Catalepsy  is  extremely  rare  and  difficult  to  feign.  The  muscles 
are  in  a  wax-like  condition,  and  gradually  yield  to  gravity  when  the 
limb  is  extended  at  right  angles  with  the  body.  If  a  weight  is  sus- 
pended to  the  limb  and  the  latter  is  held  rigidly  in  the  same. position, 
the  subject  is  probably  feigning. 

Sleep  may  be  simulated.  In  sleep  the  pupils  are  very  small,  and 
on  awakening  the  subject  and  raising  his  eyelids,  they  will  dilate  at 
first,  even  in  the  presence  of  a  bright  light.  A  person  may  voluntarily 
contract  his  pupils  by  a  strong  effort  at  convergence  of  the  eyes.  Ex- 
cluding all  diseases  or  drugs  that  contract  the  pupil,  pin-hole  pupils 
without  convergence  of  the  eye  would  be  in  favor  of  the  genuineness 
of  the  sleeping  condition  of  tiie  subject. 

Feigned  nnconscioasness  may  usually  be  detected  by  using 
some  irritating  agent — the  faradic  brush  suddenly  applied  to  the  skin 
when  the  simulator  is  not  suspecting  anything  of  the  kind  and  is  totally 
unprepared  to  nerve  himself  against  pain  will  cause  purposive  move- 
ments. It  is  probable  that  the  method  employed  and  recommended  by 
Keen,  Mitchell,  and  Morehouse  during  the  war  of  the  Rebellion  to  de- 
termine the  genuineness  of  epilepsy  may  be  used  in  detecting  feigned 
unconsciousness  in  general.'  These  observers  found,  on  anesthetizing  a 
person  who  was  feigning  unconsciousness  from  a  simulated  fit,  that  he 
would  invariably  struggle  during  the  stage  of  cerebral  excitement,  but 
no  evidence  of  such  excitement  was  ever  manifest  if  the  assunietl  un- 
conscious state  was  real. 

Tetantis,  chorea,  the  systemic  diseases  of  the  spinal 
cord  or  pronounced  disease  of  the  brain  could  not  be  success- 
fully feigned,  even  by  a  clever  simulator,  if  the  medical  examiner  in- 
vestigates the  condition  critically  in  the  light  of  a  detailed  history. 

Aphonia  may  be  feigned  for  an  indefinite  period.  The  deception 
(■an  be  detectetl  by  placing  the  simulator  under  an  anesthetic,  preferably 
ether.  During  the  stage  of  cerebral  excitement,  as  the  will  no  longer 
restrains  the  action  of  his  vocal  muscles,  he  talks  quite  distinctly.  I 
am  not  aware  of  any  reliable  methml  for  distinguishing  hysteric  from 
feigned  aphonia,  aside  from  the  history  and  general  hysteric  stigmata  of 
the  former. 

>  Amer.  Jour.  Med.  Sri.,  October,  1896. 
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Sciatica.— UrnIiT  tii*:!  liejuling  pain  ati<l  tfiuJrnuss  a  few  n-mtirks 
an'  made  on  feif^tniig;,  but  aw  Hciatu^a  is  romiiujiily  assuniwl  hy  inniu:^tors, 
sonu'  of  tin'  principal  points  tn  tlir  diagnosis  may  Ik'  iiu'iiticnuHJ.  There 
is  i^aiu  aloti^  the  eourst?  of  the;  nerve,  and  otieii  aloii^  iLat  of  its 
l)ranehe.s,  and  not  infreipieritly  in  the  areas  of  the  final  ilistrilnition  of 
the  nerve.  Tlie  pain  i.s  increa.s*'<l  by  pnttintr  the  linil>  in  siieh  a  position 
as  to  make  the  nerve  tense;  and  the  knee  is  kept  slip;litly  l)ent  in  walk- 
ing so  as  to  pH'vent  any  inereas<'<l  tension  of  the  nerve,  (lowers  ^'wvs 
seven  sp^ts  of  tendernes.-:  :  (1)  Above  the  hi|>-jointj  near  the  pt^sterior 
iliae  spine  ;  (2)  at  the  seiutie  notch  ;  (3)  about  tlie  nuddleof  the  thigh  ; 
(4)  l>eliind  the  knee;  (">)  below  the  head  of  the  fibnhi  ;  ^*i)  bi-hind  the 
extenijd  m3ille*ilns  ;  (7)  on  the  baek  of  the  foot.  It  is  ^^ejireely  neees- 
sjiry  to  siiy  that  all  these  p<tints  of  ten<lei*ness  are  not  present  in  every 
ease.  The  patient,  in  |K>inting-  ont  the  eonrse  of  the  pain,  maps  out  the 
distribution  of  tiie  branches  of  the  nerve.  The  main  iierve-truuk  at 
the  baek  of  tlie  tluffh  is  often  extremely  tender  to  jn'cssnre.  If  the 
leg  is  extendt^l  at  the  knee  and  the  tbii^li  I!*  xed  u|whi  the  jK-lvis,  the 
patient  will  *'X|>ei'ieni:'e  pain  at  the  seiatie  imteli,  along  the  eoMrse  of  the 
nerve  at  the  baek  of  the  thigh,  at  the  baek  cd"  the  knee,  and  oi'ten  in  the 
heel.  In  feigneil  sciatica  the  pain  is  not  Uelinitely  hn-ated  along  the 
course  of  the  nerve  and  at  the  jMnnta  of  it.s  flistrihutiiMK  In  feigned 
ciises  the  j>oints  of  tenderness  are  not  always  <tver  the  bmly  of  the  nerve 
or  branches  of  distrii)Uti*m.  Pain  <in  tfie  itiner  side  of  the  thigh  is  not 
caused  by  disease  of  the  sciatic  nerve.  It  should  be  bornt*  in  niin*l  that 
when  the  sciatiwi  is  due  to  pressure  nr  irritation  within  the  pelvis  there 
may  be  no  jwiints  of  tt'odenn^ss  along  the  course  of  the  nerve,  but  the 
pain  ex[»erietieed  by  the  |»alient  will  be  referred  along  t!ie  c<»urse  of  the 
nerve,  that  of  its  branches,  and  more  especially  to  the  points  of  distri- 
butti*n  of  the  nerve. 

Rheutnatistn. — DaCosta  sayn :  Chn>nie  rheumatism  is  often 
feigned,  es|Mvially  by  malingerers  in  the  army  and  navy,  and  the  decep- 
tion may  be  difficult  of  detection.  They  pretcn*!  to  be  ^-icarcely  able  to 
walk  or  hobble  around  with  a  exine,  and  eompkiu  much  of  pain  and 
stiffness  in  their  joints.  Yet  there  is  ni>t  the  Icjust  sign  of  deformity  or 
re;d  stiffness  ;  the  jxiin  is  always  state<l  to  bt*  the  same,  atid  their  gen- 
eiiil  health  is  excellent.  Their  way  of  using  (he  stick,  too,  is  charac- 
teristic ;  they  move  it  each  time  they  move  the  seemingly  cripplcfl  leg^ 
hut,  as  a  rule,  not  immediately,  thus  not  employing  it  as  a  sup|M»rt. 
Anesthetics  are  of  great  value  in  enabling  u.s  to  decide  as  to  the  real 
amtiunt  of  immovability  of  the  liml)."  ' 

Hysteria  is  sometimes  feigneil  for  the  purj)ose  of  gaining  sym- 
pathy. It  is  not  always  easy  to  tletermiue  whether  the  symptoms  in  a 
ease  of  assumed  hysteria  are  genuine  or  simulated.  The  decejition  is 
made  all  the  more  difficult  from  (he  fact  that  many  hysteric  subjects 
feign  some  of  the  symptoms.  If  the  history  of  the  case  gives  no  former 
attaeks  or  symptoms  of  hysteria  ami  the  genend  stigmata  of  the  disease 
are  absent,  it  Ls  fair  to  presume  that  the  subject  is  a  malingerer. 
'  DaCosta,  Medical  Diagnna%s^  ^ventb  edition,  p.  812. 
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Yomiting'  Ls  not  infrequently  Himulated  by  malinperers.  Some 
|)er>«>n.H  Iwini  to  Vdiiiit  apiMUvntly  at  will  ;  utliei-w  iiidiife  imusen  aiul 
voiuitiii^  by  irritiilioii  *»!'  tliu  fauees,  A  hlifjrt  time  a^o  I  bad  a  mnn 
under  my  wire  wbo  liad  Iwvn  iujurwi  iu  a  mlue.  He  luid  a  nuit  petid- 
iug  fur  larj^'  dumagos.  It  w;it>  reported  U>  me  by  die  uurse?  in  tbe 
hospital  tbat  be  vomited  about  an  boiir  after  eaeb  meal,  and  t)etweeii 
niesd^  he  vomitwl  abn(.>st  immediately  atler  drinking  any  iit|uid  s»ib- 
stanee.  I  exprt»ss«I  great  aMicern  in  the  prt^setiee  iif  ttie  patient  jifwMit 
the  gravity  of  his  cjisi',  and  reqnested  him  Ui  drink  a  ^htss  of  water  in 
my  presence  timi  I  mij^ht  witness  his  distrestsinj^  sympttmi  and  1k»  able 
to  testify  in  ri'Lrard  to  his  wnnbtion.  He  liesitatitl  at  first,  ostensibly 
on  aeci>unt  of  the  distress  that  he  experietu-eil  on  inibiliing  any  Ii*|ni4ls, 
I  was  persistent,  and  insiste<l  tliat  I  must  observe  the  vomitin]^.  He 
drank  a  glassful,  about  eight  oime4>>f  oi'  waU-r^  ami  ahnost  iiniiit>diately 
I  notieed  that  he  began  to  retch.  On  plaeinj^  my  band  on  the  alxlomen  I 
f«>»nd  tluit  he  was  voluntarily  eontraetiji*^  tbt*  abdominal  museh's  and  ifie 
diapbnigm.  These  moveineuLs  mntiuuHl  every  lew  seeonds  for  about 
two  minutes,  when  he  succeiHle<l  in  ejec*ting  from  the  stinnaeh  nearly  all 
the  liquid  he  had  drank.  Theemesis  oixmrred  witliont  any  pallor  of  the 
fece,  increased  flow  of  saliva,  or  any  otiier  evidence,  so  far  as  I  *'onld 
determine,  of  nausea.  I  at  onee  eharn;<»tl  him  wtrh  malingering  am!  of 
voluntarily  imbieing  the  emesis.  I  ttireatrrnMl  that  it'  he  vomited  anv 
more  I  would  testily  against  him  when  his  c;ise  aune  to  trial.  He  did 
not  vomit  agjiin,  either  liquids  or  solids,  although  he  ivmainr'd  under  my 
observation  several  weeks  longer.  In  eiises  of  suspecte<l  feigned  vomiting 
the  jxitient  should  l»e  watebed  carefully,  when  the  deception  will  ordi- 
narilv  lie  reailily  detectetl. 

Hematemesis. — There  are  several  ways  by  which  a  clever  simn- 
lator  may  cjiuse  vomiting  ot'  MoihI.  Tfie  muct)us  int'inbnmr  of  tlie 
no^,  month,  or  fau(*es  may  l>e  irritate*!  until  it  bfee^ls  and  the  blr»Kl 
bo  swalloweil,  <yT  bl«»od  may  be  obtiiineil  from  other  sources  and  taken 
into  the  stomach.  In  sus|)eeteil  cases  of  fraud  tbe  suppose<I  malingerer 
t^bould  l)e  watched  carefully  and  the  ejcposed  air-passages  examined. 

Suppression  of  Utine. — The  man  who  feignefl  vomiting,  nn 
account  nl'  whose  case  is  given  above,  simnlatt^l  a  jKirtial  siippri'irsjon 
of  urine  l)efore  he  learnetl  to  vomit  at  will.  The  nurse  report^nl  that 
Im*  apparently  paj<sed  only  alxmt  three  onnees  of  urine  in  twenty-four 
hours.  I  retjue'ite^l  that  the  entire  quantity  passed  (Inring  this  time 
iJiouId  Ik?  save<i  in  a  vessel  for  me.  The  (piatitity  was  three  and  one- 
half  ounces.  It  was  normal  in  o^lor,  sliglitly  aeiil  in  n^aelion,  and  had 
a  speeifio  gravity  of  1010,  antl  containe^l  neither  albiuniii  nor  sugjir. 
It  was  quite  evident  from  the  analysis  of  tbe  urine  that  t!ie  man  was 
pBissing  more  than  this  quantity  of  water.  His  Ijowels  had  movetl  oidv 
omv  during  the  twenty-four  hours.  I  asketl  him  if  lie  had  not  iKis'^ed 
tuort*  than  three  ounces  am!  a  half  of  urine.  He  deelared  that  he  had 
Dot.  I  left  orders  with  the  resident  physician  that  tbe  (mtient  sboidd 
he  eatheterize<l  every  four  hours  during  the  next  twenty-tbur  hours. 
The  result  was  about  the  same — only  four  ouiicea  of  uriue  were  obUitued. 
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This  sju'cimcii  was  nurirml  in  every  respect.  1  left  instruetioas  tliat 
the  catlioter  l>e  ein])liiye<l  in  tiio  siinie  manner  tlurin^  tiie  next  twenty- 
fijiir  hours;  at  the  same  time  nrtlcred  tlie  patient  tn  he  closely  \vatelie*l» 
and  the  entire  quantity  nf  ii(|uid  tiratik  t»?  Ite  measurwl  withoni  liis  mis- 
peeting  what  was  I>eing  cJone.  Agiiin  tlie  (piantity  of  urine  j>as.*eil  and 
flniwn  ntf*  hy  the  eatlieter  was  only  three  anil  a  luilf  tuinees.  Xr*  one 
ha<I  seen  him  go  to  the  water-<'lr>si't  or  any  other  place  in  whiih  lie 
niiglit  urinate.  It  was  certain  that  lie  hud  not  gone  to  the  toilet-remni 
during  the  day.  He  was  iindresstnl  and  apparently  in  l;e<l  all  the  time. 
Tile  quantity  of  litpiid  that  he  had  drank  during  the  twenty-four  hours 
that  he  ha<l  Keen  under  such  close  <>hservati<m  was  4H  ounces.  It  was 
rr|Kirt<.d  that  \\v  had  not  pt^-rspired  much.  IIi>  t*'m|>enitnre,  ]»ulsi',  and 
r4'>t>iration  were  nornial.  During  the  time  that  this  man  was  under 
ubservatiou  in  St.  Luke's  Hospital  I  had  heen  eondueting  a  series  of 
obsen'ations  on  afehrile  ]»atients  in  the  Arapalioe  County  IIosj*ital  to 
determine  the  relative  (piantity  <»f  urine  passtnl  to  the  iiuajitily  of  Ii<jnid 
ingesteil.  In  no  ca>e,  whih^  tlie  patients  were  in  bed,  had  thi^  quantity 
pjisscd  been  less  than  two-thinls  of  thv  ipiaatity  ingested,  and  in  most 
of  the  cases  the  former  quantity  was  alniut  three-iourth?  as  nnich  as  the 
latter.  Thus  fortifcl,  I  iHiklly  ehargcnl  the  man  with  lying,  telling 
him  that  I  fiad  nu^asurtHl  every  ihit]*  of  fluid  that  he  hail  drank,  arul 
that  the]-e  could  he  no  sui'h  discrt^paney.  He  oonfessetl.  During  the 
djiy  lie  lual  kept  a  ves^H"!  t^ecretcil  hack  of  the  wartlrobe^  into  wliich  he 
iiad  uriualed,  and  between  niiilnight  and  <hiy,  when  everything  was  still, 
he  had  ipiietty  gone  to  tlie  walcr-elosel  and  enqilied  the  ves>el. 

Diarrhea  and  constipation  are  wimetin»esfeigntH!,  but  tliefmud 
mav  easily  he  detected  liy  having  the  malingerer  closely  wiiIcIkiI. 

Blood -Spitting  or  hemoptysis,  if  luisumwlj  ran  usually  be  de- 
tected bv  a  careful  inspection  ol"  the  inutMUs  membrane  of  the  nnse, 
mouth,  and  f:unTs. 

Feigned  asthma,  according  to  DaCosta,  is  not  worse  at  night 
nor  nnich   incnasod   by  exercise. 

Feigned  Poisoning. — An  evilly  disj>osod  person  might  assume 
someof  thr'svtn|ftorns  produced  bv  a  poison  aufi  aei-us*' jin  innoi'cnt  person^ 
against  whrtm  the  simulator  had  a  grudge,  of  ntlniiuistenng  tlic  [>oison. 
The  svmpton>s  wonhl  br  ill  fiMgrnil  l)V  an  ignonint  pers<Mi.  One  Wfll 
verse<i  in  the  action  of  poisons  nn'ght  take  a  cathartic  aitd  an  emetic  and 
then  place  a  |K>iwin  in  the  discharge  from  the  bladder  and  bowels  or  in 
the  vornitcHl  ntatt<T.  The  finding  iif  a  ]ioison  in  ihL-se  wouhl  he  no 
]>riMif  that  i(  had  come  frfan  the  lio<ly  of  the  person  idlrgcd  to  have 
been  ]M>isoneil,  unless  they  harl  been  passe^l  into  c*!eau  vessels  in  (he 
presence  of  a  physician  or  some  other  reliable  witness.  H'  the  urine 
drawn  with  a  cjitheter  showed  the  presence  of  the  poison,  this  would  be 
couilusive  evidence  of  its  having  U'en  within  the  patient's  Uidy,  and 
niitliiiig  mon». 

Feigned  Pregnancy, — Pregnancy  may  ^>o  feigntil  to  ext*irt 
charity,  to  scriirc  an  unjust  settlement  *»i'  pniperfy,  or  to  <*scapc  inflic- 
tion of  condign  puuishineut.     The  deception  may  l:>e  detecte<I  by  skilled! 
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physicians  versed  in  the  symptoms  of  preguanry.  In  no  case  should  an 
opinion  be  given  without  a  careful  internal  and  external  examination  of 
the  alleged  mother.  If  the  period  of  gestation  has  not  advanced  suffi- 
ciently to  permit  of  a  definite  opinion  in  regard  to  the  woman's  real 
condition,  the  physician  should  not  hesitate  to  ask  for  an  extension  of 
time,  during  which  repeated  careful  observations  should  be  made. 

Peig^ed  Menstruation. — A  woman  may  be  pregnant,  yet, 
desiring  to  conceal  her  condition,  feign  menstruation  by  soiling  her 
linen  with  blood.  The  chemical  tests  are  uncertain  for  distinguishing 
ordinary  blood  from  that  found  in  the  menstrual  flow.  An  examina- 
tion of  the  woman  to  determine  the  presence  of  the  results  of  conception 
will  usually  suffice  to  settle  the  question.  It  must  be  borne  in  mind 
that  a  few  persons  menstruate  throughout  the  period  of  gestation.  I 
have  met  with  one  woman  who  menstruated  only  during  gestation  and 
lactation.  Throughout  these  periods  her  menstrual  epochs  occurred 
regularly  every  twenty-eight  days.  Suppressed  menstruation  could  be 
determined  only  by  keeping  the  suspected  person  under  close  observation. 

Peigrned  Delivery. — Taylor  says :  "  Delivery  has  often  been 
feigned  by  women  for  the  purpose  of  extorting  charity,  com]>elling 
marriage,  or  disinheriting  parties  who  have  claims  to  an  estate,  and  in 
otlier  cases  without  any  assignable  motive."  In  most  of  these  cases  it 
Ui  recent  delivery  that  is  assumed,  and  an  examination  of  the  alleged 
mother  by  a  competent  medical  man  would  soon  determine  the  matter. 

Peig^ned  Abortion. — If  a  woman  chaises  another  person  with 
having  perpetrated  the  crime  of  abortion  on  her,  the  truth  or  falsity  of 
the  statement  may  be  easily  demonstrated  by  a  physical  examination,  if 
this  is  made  soon  after  the  crime  has  been  committed.  If  the  charge  is 
made  several  months  after  the  allied  commission  of  the  crime,  it 
should  raise  a  suspicion  of  deception  on  the  part  of  the  woman  making 
the  chitrge.  At  so  late  a  date  it  may  be  impossible  to  decide  positively 
whether  an  abortion  has  been  performed. 

Feigned  Strangulation. — In  the  few  cases  of  simulated  stran- 
gulation the  marks  of  violence  around  the  neck  have  been  slight  or 
entirely  absent,  the  impostors  have  retained  sufficient  consciousness  to 
take  cognizance  of  everything  that  has  occurred,  the  cord  around  the 
nei'k  has  not  been  sufficiently  tight  seriously  to  endanger  life,  produce 
cyanosis  of  the  face,  protrusion  of  the  tongue,  or  congestion  of  the  eyes, 
and  the  other  circumstances  surrounding  the  alleged  attempts  at  murder 
have  been  such  as  to  prove  the  inn<»cence  of  the  accused  parties. 

If  a  serioas,  but  unsuccessful,  attempt  is  made  to  commit  murder 
by  strangulation,  either  by  means  of  the  hands  or  a  cord  tied  around 
the  neck,  the  |)arts  would  not  be  so  delicately  handled  as  to  leave  no 
marks  of  violence.  If  a  cord  were  tied  around  the  neck,  it  would  l)e 
with  a  firm  knot,  and  the  constriction  would  be  so  great  as  to  endanger 
life  unless  the  cord  were  removed  within  a  few  minutes  from  the  time 
it  w:is  applied.  There  would,  in  all  probability,  be  evidence  of  a  des- 
perate struggle,  and  the  general  circumstances  would  be  in  keeping  with 
the  acts  of  the  attempted  murder. 
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It  h  oxpoodiiiu;ly  importunt  tlmt  tin*  innlintlopil  ox|K?rt  he  well 
versf<i  in  tiie  cliuiwil  signs  antl  niaiiifrstjitmns  oi'  flio  various  stages  of 
prejEr»«ncy,  mwe  it  is  in*(  at  iill  iiitrtMjiii'nt  fnr  tlu-  t|uestion  of  gestation 
or  the  oiii'rLs  of  cliilil-lmariii^  to  ii rise  in  ii  4'<'rtinti  cIilsh  of  cnsc?i.  Thus, 
in  civiJ  law  a  physician  may  be  called  ujMin  to  testify  as  to  the  virginity 
of  a  woman  or  the  ]iiirity  of  a  (iivoroeil  wife  lilK-loiisly  ao<*uscMl  of  ges- 
tatiini,  as  proviHJ,  ni.|2:rittv<'ly,  hy  tlic  ahscnrc  of  tlio  signs  of  prc^iancy 
or  of  partiiritiiHV  ;  ho  may  1)0  riiiniriKl  ti*  show  thr  nliM-nrr  of  pregnancy 
in  casoi  c»f  ftngncti  gcstiilion,  or  when  a  woman  clahns  to  hv  with  child 
by  a  man  rtH^4'ntly  deaid,  tor  the  purp<»so  rtf  advancing  an  addititiTinl  hctr 
to  a  dis]mteHl  title  or  estate,  ar  for  the  pnrpcfse  of  snlvstituting  i\  cliild  in 
place  of  the  legitimate  heir.  The  chiini  ot'  pi'L-gnancy  nutv  he  made  in 
order  to  institute  lilarkntail  ;  it  may  Ih?  advance*!  as  a  p!ea  to  prevent 
attendaiice  upon  the  wituoHs-st^iiul  in  an  important  trial  by  jury  ;  it  not 
infrerpiently  is  em]>loyed  as  a  means  itf  enforcing  marriage  to  satisfy 
feelings  uf  nnrotpiittHJ  love  or  to  estaUlisli  a  claim  for  (inaneial  >up|tort. 
It  has  Iwen  nst-d  as  a  means  cjf  hohling  the  atll'ctions  of  an  estranged 
InL^hand  desirous  of  offspring. 

In  the  criminal  court  instances  are  reeordx^l  ttf  women  jileading 
pregnancy  to  bar  execution.  Fii(*m  the  time  4tf  tlie  oltl  Roman  law  to 
the  present  such  a  claim,  if  vcriHeil,  has  been  ample  U>  post]Miiic  the 
carr>'ing  out  of  the  senteni^e  i»f  capital  ]>unislimt'nt  until  the  liirtli  nf  the 
child  is  accomplished.  In  all  such  cases,  under  writ  itf  fk  ventre  inspi- 
cietnio^  proof  of  the  supposnl  condition  is  required,  and  is  secured  by 
careful  investigate »n  by  mc<lif'nl  experts  or  by  llic^  jihy>ician  ajipointed 
by  the  court.  These  have  rightfully  su])i>lanted  the  old  English  jury 
of  twelve  matrons  who  were  suaitntmeil  to  ascertain  the  unforttmate 
woman's  eonilition,  and  whose  main  duty  was  to  determine  whether  or 
not  the  wimian  was  c|uifk  with  cluld.  If  the  woman  is  acting  houtt  fidcy 
the  examination  will  not  be  refused  ;  indeed,  Jt  will  pri»bably  be  iiislstetl 
U|K>u  by  her.  Uefusil  to  permit  the  cxannnation  will  cxtKi^c  licr  tr^  the 
strong  suspicion  of  uniiiir  dealing.  The  pnictitioner  nuist  remember^ 
however,  tliat  he  becomes  liable  tr»  leg-al  action  on  Iier  part  if  he  force 
an  exaniinatie>n  against  her  will.  It  sh<uild  W-  his  duty,  likewise,  to 
warn  the  ]iaticnt  in  all  cases  ihat  any  suspicions  appearance  may  be 
used  as  valuabh^  evidence  against  her.  Again,  the  existence  of  preg- 
nancy may  be  denieil  strenuously  by  a  woman  in  onler  to  avoid  tho 
stigma  of  illegitimacy,  or  to  gain  time  for  the  iuchietion  of  an  abortion. 


THE  SIGNS  OF  PREGNANCY.  47 

Here  the  effort  of  the  physician  should  be  to  demonstrate  the  presence 
of  the  gestational  signs. 

It  is  important  to  note  that  a  positive  diagnosis  of  pregnancy  is 
impossible  before  the  sixth  week,  and  often  not  until  the  second  men- 
strual epoch,  especially  in  multiparous  women.  After  the  date  of  the 
positive  signs  no  difficulty  should  be  experienced  in  proving  or  dis- 
proving the  existence  of  pr^nancy.  Hence  the  examination  should  be 
postponed,  if  possible,  until  such  a  time  as  will  elicit  positive  results. 
An  error  in  diagnosis,  whereby  an  innocent  woman  is  erroneously 
<leclared  by  the  examining  physician  to  be  pregnant,  will  react  dis- 
astrously upon  the  so-called  expert,  and  may  prove  ample  ground  for 
the  institution  of  l^al  proceedings. 

It  is  patent,  therefore,  that  a  knowledge  of  the  signs  of  pregnancy  is 
essential  for  a  positive  affirmation  or  denial  in  a  given  case. 

THE  SIGNS  OF  PREGNANCY. 

It  is  customary  to  group  the  signs  of  pregnancy  broadly  under  the 
two  headings  of  subjective  and  objective,  of  which  the  latter  ouly — those 
detected  by  the  senses  of  the  examining  physician — are  to  be  trusted 
implicitly,  since  they  alone  are  capable  of  demonstration.  While  the 
subjective  signs,  when  present,  are  exceedingly  valuable  as  suggestive 
of  pregnancy,  it  must  be  remembered  that  a  woman  may  be  voluntarily 
deceiving  her  physician,  or  that  she  may  be  herself  deceived,  as  has 
been  frequently  noted  in  remarkable  instances  in  the  history  of  obstet- 
rics. Thus,  a  woman  nearing  her  menopause  and  married  late  in  life, 
or  sterile  since  an  early  marriage,  may  readily  coax  herself  into  believing 
that  the  menstrual  suppression  characteristic  of  the  so-called  "  dtxlging- 
period  "  of  the  climacteric  is  due  to  an  incipient  gestation.  Once  firmly 
fixei  in  her  mind,  this  belief  can  grow  pari  pamu  with  the  supposed 
advancing  pregnancy.  Intestinal  movements  will  be  interpreted  as 
fetal  motions ;  gaseous  distention  of  the  bowels  and  fat-accumulations 
in  the  abdominal  walls  are  the  progressively  enlarging  uterine  body ; 
the  irritable  bladder  of  elderly  women  is  construed  to  mean  the  irritable 
bhtdder  of  uterine  pressure ;  the  breasts  may  be  found  to  secrete  a 
small  amount  of  serous  fluid,  and  the  woman  and  her  husband,  and 
even  the  family  doctor  himself,  may  be  deceived  into  believing  that 
pregnancy  exists.  In  other  words,  a  typical  psendocyesis  or  phantom 
prer/funicy  is  developing. 

Let  it  be  noted  here  that  pseud<»cyesis,  witli  the  one  exception  of 
abdominal  enlai^ment,  is  a  subjective  consciousness  entirely.  Tlie 
woman  feels  the  sensation  of  quickening,  the  fetal  movements,  the  i>res- 
sure  upon  the  bladder,  the  symp:ithetic  breasts.  The  diagnosis  of  her 
true  ofmdition  can  be  made  by  tlie  skilled  obstetrician  only  by  giving 
attention  to  the  following  points :  The  woman's  age — she  is  approach- 
ing the  menopausal  period  when  menstnial  suppression  or  irregularity 
is  the  nile,  and  nervous  manifestations  arc  frequently  exagfronited ; 
abdominal  palpation  and  percussion  will  reveal  a  heavy  accunuilation 
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of  fat  Id,  together  with  a  lax  aud  pt^uilulous  coiiditum  oi\  the  walls,  ajid 
a  highly  remnant  or  tympanitic  note  over  the  entire  fiuriUce  ;  no  fetal 
uutlijK'.s  fuu  be  detected  hy  palputitm  of  the  abdominal  .siirfaee  ;  exami- 
nuti*»n  f^f  tlie  vulvar  orifo'  and  vagina  revealn  tin-  ^eI^k'  atrtnihy  and 
pnpbably  liie  bt'jriiniing  yellow  di>culorati<in  of  the  njueousi  mcinbrauf 
that  are  eharueteristic  of  advanein^  years ;  the  vagina  may  Ix*  more  or 
le;^  coutnieteil,  the  cervix  senile  and  atntphie,  aud  the  iiterine  body 
miiall  and  nnderp>ing  R'trii|:rade  ehaii^\'^ ;  the  appendaiirert  are  also 
.small  and  di-'teckd  with  ilttlicidly.  In  or<Ier  to  avoid  any  crn^r  in 
diagnvprris  it  i.s  better  in  the>e  v.\i^c>  U*  admini,-ter  elilitroform  or  ether, 
when  the  abtli>niiual  enlargement  wilt  eollap.se  and  the  true  c*>ndition 
be  made  ])atent.  Tlief«e  ease??  of  genuine  pi^eudoeyesis  may  be  much 
mare  diHieult  U*  diagnttstieate  than  feigned  pregnancy  in  hysteric  women 
(see  Feigne<l  FiX'gnauey,  ji.  44). 

It  is  well,  then,  to  Jiote  that  a  jireguauey  may  Ije  preaumptive,  it  may 
be  probnbU\  or  it  may  be  vertahi.  It  h^  pix*8uniptive  when,  withimt 
any  exj^ert  investigatianj  tlie  woman,  having  lieen  exposetl^  legitimately 
or  illegitimately,  to  the  [wssibility  of  eoneepljon,  presentt;  some  or  all 
of  the  subjective  tiigns  of  pregnancy,  tijgetiier  with  a  minor  degree  of 
alulominal  enlargement.  It  is  pnilmble  if  these  sfgnK  steadily  increase 
in  intensity  and  other  signs  devehip  at  [innKT  jieriods,  which  in  a 
typieal  case  of  gestation  should  In-  sujHTadded  to  tjic  initial  syni|itoras. 
Finally,  a  pngnaney  is  ccrtiiiu  only  when  there  arc  jiresent  the  sfML^dkni 
positive  or  diagimstic  t^igns  of  pregnancy,  variously  estimated  as  from 
three  to  five  in  number.  They  include  the  fetal  heart-s*iund.s,  the  fetal 
mrtvements,  ballf^ttenient,  vaginal  and  vulvar  discoloration,  and  inter- 
mittent  uterine  contnictioim. 

For  convenience  of  reference  the  signs  of  pregnancy  may  be  grouped 
under  four  he;idings  :  namely,  the  uterine,  the  vaginal,  tlie  alxlonniial, 
autl  the  generuL 

THE  UTERINE  SIGNS. 

Cessation  of  Menstruation.=-Tliis  is  pi^bably  the  most  valu- 
abh*  of  the  subjective  signs  ai'  pregnancy.  If  the  previous  liistor}*  has 
been  one  of  regtdarity,  gresiter  value  is  to  Im-  attribnt4'd  to  the  irregu- 
Iiiritv  or  suppression  of  the  iVmctirui,  esjiectally  if  this  he  assneiatnl 
wilfi  other  sus[>ici<His  eircuuislanees,  as  the  liistury  of  sexiiul  intercourse. 
It  is  the  usual  result  of  gestation,  nlthougli  it  may  follow  oilier  patho- 
logic cruises,  or  it  mav  be  absent  altogether,  and  the  woman  menstruate 
regularlv  throughtnit  tlie  first  trirrtester  or  even  th<'  full  periiMl  eif  preg- 
nancy. Otiier  remarkiililc  cases  are  those  in  which  the  Ti(>rm!d  (?)  con- 
dition <if  the  woman  is  that  of  anienorrhea,  s:ivc  <iuring  the  pmgress  of 
gestation,  when  regular  menstnial  tlischarges  prevail.  Again,  it  is  ]M)s- 
sible  for  pregnancv  to  ix-cur  in  young  girls  prii>r  to  the  establishment 
of  the  menstnial  tlow,  and  for  nipid  suceessive  jvrcgnancies  to  prevent 
the  ap]>ea!-ance  of  the  menses  until  hite  in  the  woman'-^  life,  or  even 
altogether.  Ag:un,  cases  are  on  record  <»f  conception  having  occurred 
some  time  after  the  woman  bad  passts:!  through  her  climacteric.     These 
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instances  all  go  to  prove  that  ovulation,  the  essential  feminine  process 
in  conception,  is  not  at  all  dependent  upon  menstruation,  although  it  is 
probable  that  each  menstrual  epoch  is  associated  \rith  the  escape  of  an 
oNTim  either  at  its  height,  shortly  before,  or  shortly  after  its  appearance. 
In  other  words,  it  is  not  necessary  for  a  menstrual  discharge  to  accom- 
pany each  escape  of  an  ovum. 

Leopold  and  Mironoff^  find  that  menstruation  is  usually  accompanied 
by  ovulation,  but  not  rarely  is  unattended  by  ovulation.  It  is  not  de- 
pendent upon  the  maturation  and  rupture  of  a  Graafian  follicle,  but  the 
presence  of  the  ovary  and  a  sufficient  development  of  the  uterine  mu- 
cosa are  necessary.  Ovulation  is  connected  with  menstruation  in  so  far 
as  it  requires  for  its  occurrence  a  congestion  of  the  sexual  organ  lasting 
several  days.  Ovulation  occurs  independently  of  the  time  of  menstrua- 
tion, but  under  physiologic  conditions,  rarely.  Usually  menstruation 
occurs  with  ovulation ;  less  frequently  it  may  occur  without  ovulation  ; 
and  least  frequently  ovulation  may  occur  without  any  sign  of  blood 
at  a  regular  menstrual  period. 

To  still  further  complicate  matters,  there  may  be  total  absence  of 
menstruation,  the  result  of  occlusion  of  some  portion  of  the  lower  birth- 
canal  (atresia  of  the  cervix  uteri,  vagina,  or  vulva ;  imperforate  hymen), 
with  a  vast  accumulation  of  the  fluid  and  great  distention  of  the  uterine 
and  abdominal  cavities,  thus  clasely  simulating  an  advanced  pregnancy, 
witii  total  suppression  of  menstruation.  The  persistence  of  menstina- 
tion  during  the  first  trimester  of  pregnancy,  in  addition  to  confounding 
the  diagnosis,  will  be  a  confusing  element  in  the  determination  of  the 
duration  of  a  given  case. 

The  morbid  conditions  that  are  frequently  associated  with  menstrual 
suppression  without  coincident  gestation,  and  which  are  frequently  over- 
l<M>ked  by  the  examining  physician,  are  incipient  plithisis,  chlorosis, 
anemia,  hemorrhage  from  wounds  or  other  mucous  surfaces  (vicarious 
menstmation),  various  forms  of  insanity,  hysteria,  sudden  and  de- 
cidcil  change  of  climate,  and  the  development  of  certain  pelvic  tumors 
as  ovarian  cysts,  and  occasiionally  uterine  myomata.  An  important  fact 
worth  noting  is  that  the  menstrual  suppression  of  pregnancy  is  gener- 
ally associated  with  a  steady  improvement  in  the  body-health,  which  is 
not  true  of  the  foregoing  conditions.  Anxiety,  as  af^er  illicit  inter- 
course, may  temporarily  cause  menstrual  suppression. 

Feigned  Menstraation. — Occasionally  women  will  feign  men- 
struatitm  in  order  to  conceal  an  illegitimate  pregnancy.  This  is  ac- 
complished by  staining. the  underclothing  and  napkins  with  other  mam- 
malian blood,  which  is  not  readily  distinguishable  from  the  menstrual 
flow ;  or  even,  as  has  been  noted,  with  preserved  menstrual  blood.  In 
tlie  former  case  microscopic  examination  will  generally  show  the  absence 
of  the  typical  vaginal  epithelium,  and  such  blood  is  much  more  prtnlis- 
j>osed  to  coagulation  than  are  the  tnie  blood  and  acid  vaginal  discharge. 

Progressive  Increase  in  the  Size  of  the  Uterine  Body. — 
This  is  a  fairly  presumptive  sign  of  pregnancy  after  the  first  trimester, 
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although  not  an  infallible  one.  The  tumor  of  pre^rnancy,  at  first  ovoid 
in  slm[H.',  Ix't'ouies  pnigret^t^ivt'ly  more  ami  niorc  pcar-shapeJ,  o<.'oupieH  a 
me<liaii  piisitiuii  witli  a  slight  inclination  t(»  tlir  right,  ih  hnuHilh  in  con- 
tour and  vi'  a  t^AX  and  clastic  consistency,  and  is  freely  movahle.  It  ir 
of  rapid  growth,  cjccupying  fi  xckI  positions  at  certain  periotls  of  gestation 
(Fig.  1).  Thus,  at  the  second  month,  tlie  fundus  is  ahout  on  a  level  with 
the  to[)  of  tlie  syui]>hysis  puhis  ;  at  the  fourth  month  it  is  midway  he- 
tweeu  thiH  [X)int  and  the  uiiirhtlietis ;  at  die  aixth  month  it  is  at  die  uni- 


Fio.  1.— Alidomiiial  i-nlantcmemMf  the  sixth  ra«mth  of  prognuin'y.>lif'Win(r  p"»itlunof  the  ftinduB 
of  ttiu  uWruK  at  din't-rciil  wi:rks  of  Ki^nt*^Uuii. 

bilicus  ;  at  the  seventh  month  it  is  midway  between  the  umbilicus  and 
the  xiphoid  enrtihige  ;  and  at  the  ninth  mouth  it  has  ihWvu  ahoul  one 
inch.  The  |M'n^n.s.sion-note  <ivcr  the  uterine  IhhIv  is  ihill,  due  to  the 
upward  and  backwanl  disjilacement  of  the  bowels.  Other  conthtions 
that  mav  simuhite  such  a  tumor  at  an  early  or  later  perioil  are  a  snl>- 
involuted  uterus,  retained  menses  forming  a  hematnnietra,  a  non-mnlu- 
latt^l  fihroiis  or  myomatous  ttmior,  gasec^us  diiitention  of  the  howcl, 
ascites,  an  ovarian  cyst  centrally  situaltnl^  and  tumefactions  of  the  alv 
dominal  organs,  as  the  liver  and  spleen.     It  is  very  important  that  an 


THE  BIONS  OF  PREGNANCY,  51 

error  be  not  made  in  this  diagnosis^  since  many  a  woman  has  had  her 
life  embittered  and  the  physician  his  professional  reputation  injured  by 
such  a  mistake.  Le^  action  can  r^dily  be  grounded  upon  such  an 
error.  Intestinal  flatus  will  be  detected  by  the  percussion-note  ;  ascites 
and  ovarian  cyst,  by  variation  in  the  area  of  dulness  and  the  elicitation 
of  fluctuation ;  the  absence  of  correlated  signs  of  pregnancy  will  dis- 
tinguish other  growths,  while  the  uterine  contractions  may  be  noted  in 
true  pr^nancy  when  the  cold  hand  is  laid  upon  the  surface  of  the  ab- 
domen.    Etherization  in  doubtful  cases  will  be  imperative. 

Braxton  Hick's  Sign. — Intermittent  uterine  contractions  cap- 
able of  recognition  after  the  third  month  of  gestation  must  he  r^arded 
as  an  exceedingly  valuable  proof  of  gestation.  No  other  known  tumor 
than  a  uterine  growth  will  present  this  phenomenon.  At  regular  inter- 
vals from  the  fourth  to  the  tenth  month  of  gestation,  varying  from  five 
to  twenty  minutes,  the  uterine  tumor  will  harden  and  remain  contracted 
for  the  space  of  from  three-fourths  to  five  minutes.  This  process  is 
absolutely  painless  and  is  not  rect^nized  by  the  woman  herself.  The 
mere  grasping  of  the  uterus  may  cause  it  to  appear.  It  is  uever  absent 
in  pregnancy,  whether  the  fetus  is  living  or  dead. 

The  Uterine  Sonffle  or  Placental  Bmlt, — This  is  a  very  con- 
stant but  non-diagnostic  sign  of  pr^nancy,  since  it  may  occasionally 
be  detected  in  other  uterine  and  ovarian  tumors  or  conditions  of  marked 
pelvic  congestion.  It  is  a  rhythmic  blowing  sound  occurring  syn- 
chronously with  the  woman's  heart-beat,  commencing  about  the  tenth 
week  of  gestation,  and  persistent  throughout ;  it  is  situated  low  dowa 
and  to  one  or  the  other  side  of  the  uterine  tumor.  It  is  produced  by 
the  rash  of  blood  through  the  enlarged  uterine  arteries,  and  is  generally 
QKtst  prominent  in  anemic  individuals.  It  must  not  l>e  mistaken  for 
a  similar  sound,  known  as  tbe  cardiac  sonffle,  which  is  produced  by 
the  passage  of  the  blood  through  the  foramen  ovale. 

The  fanic  or  umbilical  sonffle  is  a  high-pitched,  whistling  sound 
synchronous  with  the  fetal  heart-beat,  and  heard  best,  although  even 
then  with  diflSculty,  over  the  fetal  chest.  It  is  protluced  by  tension  of 
the  cord  with  stenosis  of  its  vessels,  and  has  but  slight  value  as  a  diag- 
no:*tic  sign  of  pregnancy.  It  is  claimed  that  it  is  more  readily  heard 
when  the  cord  is  wrapped  around  the  fetal  body. 

Irritability  of  the  bladder  is  produced  early  in  gestation,  and 
in  the  closing  month  by  direct  pressure  of  the  uterine  body  upon  the 
base  of  the  bladder.  It  is,  in  primiparous  women,  a  sign  of  much 
value,  especially  if  it  be  associated  with  a  history  of  coitus  and  of  men- 
strual suppression.     It  is  by  no  means  diagnostic. 

VAGINAL  SIGNS. 

Jacqnemin's  Sig^n. — A  bluish  or  purplish  discoloration  of  the 
vagina  is  a  positive  sign  of  pr^nancy.  In  many  cases  of  gestation 
I  have  never  failed  to  find  it  present,  and  in  some  thousands  of  gyne- 
cologic cases  I  have  not  seen  it  accompanying  any  other  condition  than 
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pn^naney.  Jn<'<|iit'niiri  iiripiiMlly  dcchinHl  it  to  l>e  a  ccrtuin  sign  in 
wonn'ii  who  Imvo  no  lu-niorrlioids,  niul  tSiis  stntntR'nt  has  \wvn  coii- 
firmnl  by  many  ol^sU'tririans.  It  may  l>e  recognizt^l  as  oarlv  a-s  the 
fouttli  w«'fk,  though  it  Ls  oi'ton  not  wrJI  mark^'d  until  the  thirtJ  month. 
r)('|M'mli'nt  a-s  it  is  upon  the  pclvie  ettn^^'stioti,  it  muat  mcn-WM^  in 
intensity  jutri  y/f/x^rr  with  the  juivanoing  jircgnaucy.  Tcnvanl  tln'  dost' 
of  gt'sUitioa  the  nuioous  siirtji<;e  of  tiio,  vulva  may  be  almost  black  in 
cohir.  In  the*  uirlier  weeks  the  disooloration  may  be  first  ntitifttl 
bennith  tbo  iireElinil  oritict^  digilxil  com]>ivssion  nhnwing  tJU'  sluggish- 
ness of  tho  eircii]»tif)U-  It  is  elaimwl  tlmi  certain  neojilusnis  may  ]inj- 
(Imx*  such  a  diseolonition,  but  this  must  l)e  quite  exeeptioniil.  The 
absence  of  the  discoloration  cannot  be  eonstnie*.!  as  an  argument  againBt 
the  existence  of  pregnancy  ;  its  presence  is  praeticnily  diagnostic. 

Tlie  vaginal  pulse  is  a  fretpient  sign,  and  vaiualiU'  as  a  pre- 
8um|)tivc  sym[)toni  ol"  early  gestation.  It  consists  in  a  distinct  jiulsiw 
tion  of  the  vaginal  arteries  cfinsequent  up(fn  the  high  arterial  tension  of 
the  pelvis.  It  is  not  invariably  preseutj  and  may  aecomjvany  otlier 
conditions,  as  tibroid  tumors,  extra-uterine  fetiition,  and  intlMnnnatoiy 
pelvic  contlitions.  Fhitteuiiig  nf  tite  anterior  vaginal  vault  may  like- 
wise be  noted,  and  \Nas  regartk'il  by  lianies  as  strongly  >uggtstive  of 
pregnancy.  It  results  from  backward  traction  by  the  upward-tilled 
cervix. 

Letikorrhea  is  of  no  special  value  as  a  means  of  diagnosis,  even 
though  the  \\onian  has  never  snilered  fnua  it  prior  to  the  sujijHi.^etl 
gestatitm.  It  is  aUvay>  present  to  a  certain  degree,  but  may  be  due  tn 
many  other  conditions.  It  is  associated  with  m<ire  or  less  jiutliness  of 
the  vaginal  walls  and  vulvar  tissue;',  and  in  directly  dependent  upon 
the   increased   jtelvic  congestion. 

Softening:  of  the  cervix  (GoodelPs  sign)  is  a  very  suggestive 
symptom,  especially  in  jirimlparous  women.  It  Is  tlue  to  eilenia  c*f  the 
oer\'ical  tissues  beginning  amuncl  the  os  nteri,  and  is  pn-pent  as  early  as 
the  st^'oud  f>r  tlie  third  >ve<'k  of  pregnancy.  As  fonnulut<'d  by  OoiHlell, 
the  rule  of  practice  is  as  iblli>\vs  :  If  tin-  cervix  be  as  hard  as  the  tip  of 
the  ntHf\  prcguancv  iiresumably  dtH-s  not  exii-tj  but  if  it  br  us  soft  as 
the  li[ts,  the  existcna^  *if  gestation  is  pixjbable.  It  is  aceouipanicil  by  a 
wMisiilenible  degree  of  dilatiibility  of  the  cervix,  eft[»eeially  in  miilti* 
parous  \v<»men.  The  .«ame  softening  may  Ik?  noted  in  certain  j>elvic 
inflamniatorv  <Ninditions,  at  ihe  menstrual  ejwtchs,  jiral  iiccoujpanying 
the  growth  of  soft,  myomata.  After  the  fifth  nuaitli  the  cervix  will  also 
be  found  to  have  short^'ned  niatcTially,  an«l  (he  external  os  points  more 
towanl  the  sacrd  hollnw.  Jiy  term  ihe  wrvix  has  lurome  fully  obliter- 
ated, (he  internal  os,  however,  remaining  closed  until  hd)or  begins. 

Hegar's  sign,  or  sfjfU'ning  and  compressiitility  of  the  lower 
uterine  segment,  is  reganh'd  by  many  as  almost  diagnostic  (>f  early 
pregnancv.  Sot^  uterine  myomata,  however,  may  occasionally  produce 
such  softening  of  this  lower  segtucnt  as  closely  to  simulate  tlie  gestation 
sign,  iiiinanual  palpation  is  necessary  to  elicit  the  change,  the  right 
hand  resting  u[>ou  the  alxlomen  just  above  the  symjihysis,  while  tlie 
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thumb  of  the  left  hand  enters  the  anterior  vaginal  fornix  and  the  index- 
finger  passes  far  up  the  rectum  (Fig.  2)  ;  approximation  of  the  thumb  and 
finger  below  while  the  uterus  is  depressed  by  the  external  hand  will 
reveal  the  undue  softening  of  the  uterine  tissues.  Between  the  second 
and  fifth  months  of  gestation  Hoar's  sign  may  be  r^arded  as  one  of 
great  value.  Anesthesia  may  be  required  in  order  to  detect  it  in  some 
cases,  and  in  a  large  number  of  cases  it  cannot  be  elicited. 

In  vaginal  ballottement,  or  the  balancing  of  the  fetus  between 
the  fingers,  we  have  an  absolutely  diagnostic  sign  of  pregnancy,  which, 
however,  is  available  only  from  tiie  middle  of  the  fourth  to  the  eighth 
month.  It  is  elicited  by  allowing  the  woman  to  stand,  or  by  placing 
her  upon  her  back  with  the  abdominal  muscles  partially  relaxed  and 
the  shoulders  elevated.  The  index-  and  middle  fingers  of  the  left  hand 
are  introduced  into  the  anterior  vaginal  fornix,  while  the  fundus  is 
steadied  by  the  right  hand  placed  on  the  abdominal  surface  (Fig.  3).  The 
fingers  in  the  vagina  then  give  a  sudden  impulse  to  the  anterior  uterine 


Fic. 


-Method  of  eliciting  Hegar's  sign  of 
pregniincy  (Sonntag). 


Fio.  3.— Vaginal  ballottement. 


wall,  when  the  fetus,  which  is  displaced  up>vard  in  the  liquor  amnii, 
impinges  upon  the  alxlominal  hand  and  gently  falls  again  upon  the 
vaginal  fingers.  A  double  thumping  is  thus  noted.  There  is  no  other 
cf>n<lition  that  could  possibly  produce  a  similar  sensation,  although  some 
claim  that  an  extra-uterine  polypus  with  a  long  pedicle  will  respond  to 
the  test.  It  is  not  always  present,  however,  being  absent  in  twin 
pregnancy,  in  absence  or  deficiency  of  the  liquor  amnii,  and  in  placenta 
pnevia. 

Uterine  flacttiation  is  considered  by  Rasch  as  an  important  sign 
of  early  pregnancy,  reo^rnizable  from  the  second  month.  It  is  elicited 
l)y  placing  two  fingers  of  the  left  hand  in  the  anterior  vaginal  fornix 
and  steadying  the  fundus  by  the  right  hand  placed  on  the  abdominal 
wall.  Gentle  tapping  by  the  external  fingers  will  transmit  a  wave  to 
the  vaginal  fingers  through  the  agency  of  the  liquor  amnii. 

Varicosities  in  the  vaginal  wall  and  around  the  vulvar  orifice  are 
indicative  of  pelvic  congestion  and  are  usually  most  prominent  in  the 
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congestion  of  pn^uancy,  because  oi'  die  aJditiunal  mechanical  lUc'U»r — 
pressure  by  the  gravid  uterus  upon  the  pelvic  veins.  In  association 
with  other  signs  of  the  advancing  gestation  it  possesses  some  sigiiiti- 
cauce. 

An  absohite  diagnot^tic  symptom  is  the  detection,  by  the  vaginal 
finger,  of  the  fetal  parts. 

ABDOMINAL  SIGNS. 

Cutaneous  discoloration  of  the  abdomen  is  present  in  the 
vast  rnajoriiy  of  pregnant  women.  The  line  of  disetdoration — iinea 
fiutca  or  nigra,  the  yellow,  l^^o\v^l,  or  black  line — supplaut*i  the  linea 
allja,  and  may  extend  as  far  as  the  xiphoid  c^irtilage.  It  is  most  marked 
iu  brunettes,  and  may  be  altogether  absent  in  blondes.  It  is  bv  no 
means  diuifnostic,  however,  as  boys  and  nnimpregiiatt'd  girts  may  pre- 
sent the  linea  fusca.  The  lineu  alba  also  darkens  at  the  mcnstnird  ejKtchs 
and  in  certain  fi>rms  of  pelvic  disease,  as  ovarian  cystoma  and  uterine 
mvt>ma. 

'  Progressive  enlargement  and  protrusion  of  the  abdomen 
is  an  essential  sign  of  pregnancy,  but  it  is  patent  that  the  same  symp- 


Fia.  1— StrUe,  or  Uncs  albicantes  (Aavunl). 

torn  must  occur  wlmtever  be  the  nature  of  the  intr.i-ahdnniiiial  growth. 
The  protnisicm  in  pre^nancv  first  becomes  evident  about  the  fourth 
ni(*nth,  and  is  most  marked  in  women  of  small  stature.  The  same 
errors  tA'  iallaoy  are  to  be  noteil  as  in  the  (-ase  of  uterine  enlargement. 

The  strife  are  the  purplish  lines  of  discolontutn  tbat  a]>pear  on  the 
distending  abdomen  in  the  iliac  region  and  tcnvanl  the  flanks  (Fig.  4). 
Tijev  are  not  diagnostic  of  yin-gnancv,  but  may  result  from  any  exces- 
sive distention  of  the  alKlominal  walls,  as  from  cysts  or  ascites. 

A  change  in  the  condition  of  the  umbilicus  is  nott»d  in  preg- 
nancy, and  while  this  alteration  may  result  from  other  causes  of  disten- 
tion, it  is  most  commonly  associatc<l  with  erestation.  At  the  sixth  month 
the  umbilical  depression  is  obliterate*!,  and  after  that  date  there  is  a  pro- 
gressively increasing  protrusion  to  term. 

The  percussion-note  over  the  growing  uterus  is  flat,  while  to 
the  sides  and  above  there  will  Ije  found  an  area  of  tympany  known  as 
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the  "  coronal  resonance."  Any  solid  or  fluid  tumor,  however,  will  give 
the  same  result ;  hence  it  Ls  not  characteristic. 

Abdominal  ballottement  is  an  absolute  sign  of  pr^nancy^ 
elicited  by  steadying  the  uterus  with  a  hand  placed  on  each  side  of  the 
abdomen.  An  impulse  given  by  one  hand  will  cause  the  fetus  to  im- 
pinge upon  the  opposite  hand ;  the  shock  is  more  distinct  when  the  fetus 
is  small  and  undersized. 

All  women  are  essentially  constipated,  but  in  pregnancy  this  may 
become  an  exceedingly  prominent  symptom.  This  results  from  the 
stagnation  of  the  pelvic  circulation,  and  is  accentuated  by  direct  me- 
chanical pressure  of  the  enlarged  uterus  upon  the  lower  bowel.  It  is 
of  value  as  a  diagnostic  means  only  when  taken  in  connection  with  the 
other  symptoms  of  early  pr^;nancy. 

Qtdckening  and  Fetal  Movements. — By  quickening  is  meant 
the  first  fetal  movements  appreciated  by  the  mother.  It  usually  occurs 
about  the  middle  of  the  fifth  month  of  gestation,  but  may  be  felt  as 
early  as  the  third  month  (twelfth  week).  It  is  peristaltic  in  nature,  and 
when  noticed,  the  woman  is 


to  be  "quick  with 
child."  All  subsequent  sen- 
satioas  of  fetal  life  are  des- 
ignated as  fetal  movements, 
and  they  constitute  an  abso- 
lute sign  of  pregnancy. 
They  are  not  invariably  pres- 
ent, however ;  hence  their 
absence  does  not  indicate  the 
aWnce  of  gestation.  It  is 
likewise  possible  for  the  wo- 
man to  mistake  intestinal 
peristalsis  and  choreic  move- 
ments of  the  abdominal  mus- 
cles for  the  sensation  of  quick- 
ening. The  use  of  the  stetho- 
scope or  of  an  anesthetic  will 
demonstrate  this  condition. 
Active  fetal  movements  can 
rarely  be  appreciated  by  the 
physician  before  the  middle  of  the  sixth  month.  The  placing  of  the 
cold  wet  hand  on  the  abdomen  will  sometimes  cause  an  exaggeration 
of  their  inteasity.  Once  detected,  they  steadily  grow  stronger  with 
the  advancing  weeks.  They  appear  either  as  distinct  blows,  as 
from  the  spasmodic  movements  of  a  fetal  limb,  or  as  a  peculiar 
undulating  movement,  advancing  across  one  side  of  the  abdomen  as 
the  swell  of  a  wave-;  this  is  produced  by  a  straightening  of  the  fetal 
ellipse,  the  back  coming  in  contact  with  the  uterine  and  abdominal 
walls.  These  movements  may  l>e  absent  throughout  pregnancy,  and 
the  woman  be  delivered  of  a  living  fetus,  as  when  there  is  an  excess  of 


Fio.  5.— Diagram  inustratlng  the  points  of  maxi- 
mum tntunsity  of  the  fetal  beart-sounas  In  vertex  and 
breech  presentations. 
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liqiicir  amiiii  ;  or  they  niity  be  Mip|>resse(i  for  variable  jx'riods  only. 
Several  examination!*  t^hould  Iw  iiisifted  U|X)n  before  the  |X>sitive  abt^iiee 
nf  riuiveiiienti!  is  asserted.  At  times  the  niovcmcnts  of  the  fetal  liuibs 
in  tlie  lif|iK)r  nmuii  or  in  eimtuct  with  the  uterine  wall  will  [induee  faint 
irnK'scriUiblt'  Hoiin<b,  which,  if  tlistinetly  heard^  are  charaeteriiitic  uf 
I»repianey,  It  is  fxcu(>ti<nial,  however,  for  this  mhuuI,  tenittiJ  the  fetal 
shock,  to  l>e  heard.  When  present,  it  is  usually  preceded  by  a  eiiurn- 
iug  HMuul  known  lus  tlie  fetal  brult. 

The  fetal  heart -sounds  eotL-^titute  an  abntlutc  and  uumistakable 
sign  of  jirepiaufV,  They  may  be  tleteeUil  as  early  as  tlie  llni*d  month, 
althougli  usually  not  nntil  the  fifth  month  ;  fn»m  this  time  ihey  p*nw 
steadily  in  intensity  as  the  fetus  develo[)s.  Tliey  simulate  the  mullh'd 
tiekin^  of  a  waleh  plaeed  under  a  pilli>w.  The  rate  is  aluiiit  twiee  that 
of  the  niateniaJ  heart-beat,  nr  from  120  to  HIO  lieats  a  minute.  This 
si^n  nuiy  l>e  aliseiit  or  iudistin^uisliable  in  women  witli  very  fat  ab- 
dominal walls,  in  hydnunnion,  when  there  is  an  excessive  amount  of 
flatus  in  the  intestines,  f^r  when  the  fetal  Uiek  is  dirtxited  posterioHy,  the 
Hinnds  bein^  most  distinet  <iver  the  *l(irsnm  of  the  futns,  Conmionly 
they  are  best  iieanl  at  a  pmit  Im-Iow  the  iovi'l  of  the  umbilicus,  and  to 
the  right  or  left,  according  to  the  jK>sition  of  the  fetal  back  (Fig,  5). 

GENERAL  SYMPTOMS. 

Certiin  urinary  changes  are  noted  in  gestation,  none  of  which, 
however,  iri  of  positive  diagntistic  value.  I'^retjueney  of  micturition 
ami  vesiad  irritability  are  eonuniui,  and  are  vahiable  pi'esuinjvtive  signs 
of  early  gestation  if  taken  in  connection  with  menstrual  hujiy>ression  and 
modenUe  uterine  e'tilargcrneiit.  The  pn'siiiri*  of  kiesteiu,  or  the  for- 
mation of  a  llitty  pellicle  iijmn  the  urine  wliieli  has  been  alhjwed  to 
stand  for  sfmxe  hiiurs,  at  one  time  regurdiHl  as  of  s]H'<;ial  diagnostic  value, 
is  now  known  to  bciir  no  relation  whatever  to  pregnnney. 

Pressnre  exerted  bv  the  tumor  of  prrgnaney  upon  the  sacral  plexus 
of  nerves  is  common  during  the  later  nnaiths,  and  may  be  jiroductive 
of  intense  nenralgie  attacks  or  (ji"  the  so-callcil  "chad  limbs.''  These 
manifestations  may  follow  the  pressure  exertt^l  liy  any  pathologic 
growth. 

Pigmentation  of  the  iace,  forming  the  so-e-nlled  chloasmata, 
Hver-blotches»  or  liver-patches,  is  common  in  women  of  dark 
complexion.  The  discoloration  is  most  marked  upon  the  forehead  and 
cheeks  and  around  the  eyes.  If  general  over  the  face,  ft  constitutes  the 
TO^r^Aof  pn^nancv.  Such  a  condition  m:iy  Ih^  present  during  menstrua- 
tion  and  in  association  with  nteriue  and  ovarian  cliscase. 

Nausea  and  vomiting,  the  well-known  "  ntorning-siekness"  of 
prt^gnancy,  is  a  valuable  rcHcx  symptom,  4lef>endent  upon  irritation  of 
the  |x>riphend  uterine  nerves  consequent  upon  progressive  stretching  of 
tlic  uterine  muscular  fibers.  It  may  irnmeclijitely  follow*  conception, 
althraigb  it  usually  does  not  ap|>ear  until  the  sixth  or  seventh  week, 
One-thinl   of  all    pregnant  women   do   not  suffer   from    this  symptom 


THE  SIGNS  OP   PREGNANCY.  57 

(Giles),  and,  again,  it  may  be  produced  by  many  conditions  other  than 
pregnancy.  If  it  occur,  it  presents  itself  in  70  per  cent  of  the  women 
in  the  first  month,  very  rarely  in  the  fifth  and  seventh  months,  and 
seldom  in  the  second,  third,  or  fourth  month.  Its  duration  varies 
from  a  few  days  to  throughout  the  entire  pr^nancy,  but  it  i^  rarely 
protracted  beyond  the  fourth  month.  The  nausea  may  be  sligl)t  or 
severe,  and  generally  appears  immediately  on  rising — hence  its  popular 
name.  It  may  occur,  however,  at  any  time  during  the  twenty-four 
hours,  and  especially  afler  the  ingestion  of  food.  Other  conditions  that 
may  produce  nausea  and  vomiting  are  uterine  displacements,  uterine 
tumors,  endometritis  and  metritis,  chlorosis,  gastro-intestinal  disease, 
ovarian  and  tubal  disease,  and  menstrual  retention  from  atresia. 

Alterations  of  disposition  and  other  nervous  phenomena  may 
become  prominent  symptoms  of  gestation,  and  are  strongly  suggestive 
because  of  their  unwonted  presence.  A  fretful,  irritable,  or  mootly 
change  will  be  noted,  and  this  may  be  associated  with  the  morbid  crav- 
ing for  strange  and  disgusting  articles  or  for  certain  kinds  of  food. 
There  may  be  noted  an  unusual  tendency  to  syncope  and  fainting  fits. 
Xcuralgic  pains  are  of  frequent  occurrence,  especially  Beccaria's  sign — 
an  intense  pulsating  pain  in  the  occipital  r^ion.  Owing  to  the 
increased  amount  of  circulating  fluid  with  compensatory  hypertrophy 
of  the  left  ventricle,  the  woman's  pulse  generally  becomes  somewhat 
accelerated,  reaching  not  infrequently  90  or  94  beats  a  minute,  and  this 
may  be  associated  with  an  annoying  sensation  of  throbbing  and  palpita- 
tion. The  cardiac  symptoms  are  dependent  upon  the  hydremic  condi- 
tion of  the  blood.  During  pregnancy  the  entire  glandular  system  of 
the  body  shows  increased  functional  activity.  This  is  especially  notice- 
able in  the  salivary  glands,  which  may  throw  out  an  abundant  watery 
secretion  (the  salivation  of  pregnancy). 

Finally  must  be  noted  an  important  series  of  mammary'  changes 
which  are  strongly  suggestive  of  the  existence  of  pregnancy,  although 
not  absolutely  diagnostic.  These  changes  are  all  peculiarly  well  marked 
in  ]>rimipane,  and  include  general  enlargement  and  bagginess  of  the 
organs  ;  enlargement  of  the  glands  of  Montgomery  ;  the  deposit  of  pig- 
ment around  the  nipples  ;  the  development  of  colostrum  ;  erectility  of 
the  nipples ;  tortuosity  of  the  superficial  veins  ;  and  pricking  sensations 
around  the  nipples.  The  pigmentation  assumes  the  form  of  areolte 
surrounding  the  nipples,  and  are  most  prominent  in  brunettes.  The 
eol<»stnim  is  a  very  valuable  sign,  and  consists  of  a  serolactescent  fluid 
appearing  during  the  thinl  month  and  persisting  until  the  third  day  of 
the  puerjx?rium.  The  enlargement  of  Montgomery's  glands  results  in 
the  formation  of  tubercles  clustering  around  the  nipples  and  strongly 
sujgjesting  advancing  gestation.  The  presence  of  milk  or  milky  fluid 
L*  not  an  al>solute  proof  of  gestation,  since  it  has  been  note<l  in  the 
breasts  of  males  and  in  young  and  unimpregnated  women.  Agjiin, 
the  absence  of  mammary  changes  does  not  contraindicate  the  existence 
of  pregnancy. 
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THE  DIAGNOSIS   OF  PREGNANCY. 

The  diiign*)sis  oi'  [Hv^tMuwy  will  be  made  by  inference  to  the  signs 
jufit  t'liumerakHl,  many  of  wliich  will  be  present  in  any  giveu  case. 
NVliile  oitrisitleiv<l  w^paniU'Iy  some  of  tliese  t^ign-s  wijnUl  not  he  abNtlutely 
(liagiHvstie,  when  takon  in  eotnbinatifdi  witli  otliens  a  fairly  presinuptive 
diatrnosis  <jf  i;:estatiun  may  l)e  made.  After  the  date  of  (inickeniii^'-  tfie 
presence  of  the  jMK^ilive  sifrns  will  make  tlic  diupionis  abnihite.  The 
ttigiis  It)  be  loijked  for  will  natundly  vary  with  the  i»eriod  of  pregnaii(*y 
to  whieh  the  woman  has  iidvaneed. 

F^^r  eiuivenienee  in  examination,  j>regnaucy  L<  universally  dividwl 
into  tbriv  tbree-ininiths*  peritnls  or  trimesters,  eaeh  ijf  wliieli  lius  its  own 
peculiar  manifestutioiis.  Tlui!*,  inie  would  not  look  tor  the  jwisitive 
signs  prior  ti>  disteittioii  of  the  abdominal  walls— tliat  is^  iu  the  first 
trime.sti>r.  In  the  (irst  lialf  (»f  tlie  lirst  trimester  an  absrtliite  diatrn(»sis 
is  not  jHissible.  There  are  jfreseut,  liuwever,  in  the  lirst  trimester,  the 
two  most  imj)ortant  t^ubjective  signs  of  preguaney  :  namely,  nieiistrnal 
8Upj)ression  and  nausea  and  vomiting.  Ass<K,'ialed  witli  these  will  l>e 
found  tlM*  vesieiil  irritability,  the  inerease  in  tlie  an(ero|K>sterior  iliameter 
of  the  uterine  Itodvj  the  nianimary  eiiange.H,  and  the  four  sntl  signs: 
namely,  tiie  softeried  trrvix,  the  s(tft  and  l»oggy  uterine  fniidus,  the 
Hofteued  lower  uterine  segment,  and  the  sfiftened  and  enlarged  mammne. 
The  e(K"xistcnee  of  these  signs  will  be  strongly  jn-esuniptive  of  an  exist- 
ing gestation. 

In  tlie  secfind  trimester  of  preguaney — the  funrtli,  lilHi,  and  sixth 
months — there  uill  1k"  devek»pt<l  the  jxisitive  signs  of  the  eondition. 
Thus,  by  the  beginning  of  the  fourth  month  Jaej|Upmin*H  sign  (blue  dis- 
ctdonttioii  of  tlie  vulva  and  vagina)  will  lie  well  marked,  and  Braxton 
Hiek's  intermittent  uterine  eontraetitms  may  In-  detecte<l  ;  by  the  midille 
of  the  fourth  month  Iwllottement  fuay  l>e  elieited,  and  quickening  oeeurs 
shortlv  afterwanl  ;  and  by  the  beginning  of  the  lifth  njonth  it  is  |>os- 
faible  to  detwt  the  fetal  heart-sounds. 

In  the  third  trimester  the  fetal  presentation  may  lie  aseertained  by 
vaginal  exjdonition^  and  alxkmunal  pal]mtiou  will  dinelo^e  the  fetal 
outlines. 

Another  interesting  aeries  of  correlated  subjects  will  now  arise.  One 
of  the  parlies  in  a  (piestion  at  law  may  lie  a  young  girl,  ]>resumal>ly  t*X) 
young  for  the  tpiestiou  of  gestation  to  nrise  ;  or,  on  the  other  bandj  .«he 
may  be  an  elderly  woman  well  beyond  the  usual  date  f>f  the  nieno- 
jMiiise.  Thus,  it  may  be  inquired,  Hmv  early  is  gestation  [Kissible,  or 
what  is  the  latest  |H'riml  at  wbieli  pregnaney  has  Iw-en  noted?  Again, 
is  it  jxtssible  for  a  woman  to  bcH-oinc  pregnant  without  a  consciouHUfSs 
of  the  faet  at  the  time  of  eojiception  V  Can  she  be  ])regnant  any  length 
of  titne  and  yet  l>e  unaware  of  her  tH)ndition  ?  Again,  is  there  any  rea- 
s<m  why  the  woman  shoukl  endeavor  to  e<?m^al  an  existing  pregnaney  ; 
or  in  there,  on  (he  other  hand,  anything  to  be  gained  Ly  her  Ly  leiguiug 
to  b«  in  the  pregnant  state  ? 
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It  is  a  safe  general  rule  to  consider  every  female  from  eight  to  eighty 
years  of  age  either  as  pregnant  or  as  possible  of  conceiving,  even 
when  other  apparently  impossible  circumstances,  aside  from  the  ques- 
tion of  age,  may  be  present.  Thus,  the  existence  of  an  unruptured  or 
apparently  imperforate  hymen  will  not  necessarily  exclude  the  possi- 
bility of  gestation ;  nor  will  the  positive  affirmation  of  lack  of  penetra- 
tion preclude  conception.  Sherwood-Dunn  records  the  case  of  a  woman 
from  whom  he  removed  both  ovaries ;  subsequently  she  married  and 
gave  birth  to  a  male  child. 

Precocious  Preg^nancy. — By  this  term  is  meant  the  occurrence 
of  gestation  at  an  unusually  tender  age.  Probably  the  earliest  instance 
of  pregnancy  is  that  famous  case  recorded  by  Tidy :  A  girl  who  had 
menstruated  first  at  four  years  of  age,  conceived  and  was  delivered  of  a 
living  child  when  but  eight  years  old.  An  allied  case  is  recorded  of  a 
seven-pound  baby  being  delivered  from  a  mother  but  eight  years  and 
ten  months  old.  Wharton  and  Still6  report  an  instance  of  a  baby  men- 
struating in  her  first  year,  and  being  delivered  in  her  ninth  year  of  a 
child  weighing  7}  pounds.  Gleaves  records  the  birth  of  a  five-pound 
baby  from  a  mother  but  ten  years  of  age,  and  there  are  many  instances 
recorded  of  girls  of  eleven  to  fourteen  years  giving  birth  to  full-sized 
children.  Wilkinson  records  the  case  of  a  negro  girl  who,  when  thir- 
teen years,  nine  months,  and  five  days  old,  gave  birth  to  twins. 

I^te  Pregnancy. — Cases  equally  as  interesting  as  the  foregoing 
have  been  filed  of  women  conceiving  late  in  life,  and  being  delivered  of 
normal  children.  Thus,  Halles  ^  records  a  labor  occurring  in  a  woman 
seventy  years  of  age,  and  another  in  a  woman  of  sixty-three  years. 
Another  physician  records  the  birth  of  twins  in  a  woman  sixty-four 
years  of  age  (Reese).  It  is  not  very  uncommon  to  hear  of  women  in 
the  sixth  decade  giving  birth  to  children.  Hence,  while  the  normal 
menopause  occurs  at  from  forty  to  forty -five  years  of  age,  this  phenome- 
non may  be  indefinitely  postponed,  or  ovulation  may  continue  actively 
long  after  its  associated  plienomenon,  menstruation,  has  ceased.  Wolfe 
records  an  interesting  case  of  a  woman  who  menstruated  for  the  first 
time  when  in  her  forty-third  year,  and  continued  to  do  so  at  irregular  in- 
tervals until  forty-five  years  of  age,  when  she  conceivetl  and  gave  birth 
to  a  healthy  child  after  a  labor  lasting  but  thirteen  hours. 

Concealed  Pregnancy. — It  is  a  much  more  common  occurrence 
for  a  vfiung  girl  to  endeavor  to  conceal  the  fact  that  she  is  pregnant 
than  it  is  for  her  to  feign  pregnancy  for  purposes  of  extortion  or  of 
forcing  a  marriage.  The  English  law  imposes  no  obligation  to  make 
pregnancy  known.  In  Scotland,  however,  should  the  pregnancy  be 
om»'eale<l  and  the  child  l)e  dead  or  missing,  the  woman  is  liable  to  prose- 
cution on  the  charge  of  infanticide.  The  concealment  of  birth  is  a  much 
more  serious  misdemeanor  (see  Concealetl  Birth,  p.  85). 

Pei£:ned  Pregnancy. — It  is  rarely  for  pur|>oses  other  than  ex- 
tortion or  blackmail  that  a  woman  will  pretend  to  be  in  gestation  ;  hence 
such  a  claim  merits  the  closest  investigation  to  prevent  the  perpetration 

*  Manuel  eomplet  de  medecine  legale. 
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(*f  an  iiijustirt'.  Almost  invariably  siieL  wc^riiL'ii  feign  an  advances! 
pri'gnfincy — tbut  is,  ofler  die  first  trinu^ster,  and,  fortunatelvj  this  is  at 
a  jMTi(«l  whrn  the  true  p(mditi<)n  of  aifairK  can  ^cncmlly  be  n-adily  iind 
jMisitivcly  n-retfrnized.  It  is  t-iisirr,  liowcvrr,  U>  prove  the  abst  riw  of  a 
^i'statinn  than  it  is  to  prove  thut  an  exi>tinj^  <bsU'Uliori  lA'  the  alHlonun 
Ls  due  t<i  pr('g]iun<!y.  A  ri'tusul  ou  tbi;  juirt  id'  a  wiiniaii  to  nudrri^o 
R  necessary  examination  will  bo  sjife  jrroniids  for  dwlarin^  her  ini|H)si- 
tion.  Oeoasionally  bystt^rir  women  may  liaUoon  tln'  abdomen  and  |in»- 
dupp  curious  nutvrnicTits  of  flic  abdoiniiiid  ninsclcs  closely  siinnlatin^L; 
the  fetal  motions.  This  4'ons{itnt<'s  a  form  of  |>seudocyesis  that  eni\  be 
diiignoscd  by  die  administration  of  an  ant^thelie. 


IMPREGNATION   DURING  UNCONSaOUSNESS. 
SaOUS  PREGNANCY. 


UNCON- 


Here  there  are  two  closely  allieil  and  yet  qiiite  distinct  propositions. 
The  ctne  indicates  the  (►ccurreneo  rd'  conee])ti<»n  and  early  prejjriianev  in 
a  woman,  usually  a  niarnc<l  woman,  without  lier  entertaining  any  knowl- 
edj^e  as  to  }ier  true  LHjnditioii — uiieonf-ciiHis  j>rcgnancy.  The  either  is 
the  occiirrenee  in  a  woman,  usnally  young  and  single,  of  gestation  wbik" 
the  subject  was  in  an  iineonscious  eoniUtion,  the  rej-uh  of  deep  sh-ep, 
eonia,  hysteria^  hyjmotism,  or  fmni  the  ndniintstmtion  lyY  an  aiie-tlielic. 
It  innst  lie  reco|j:iii/i'<l  tliat  interrcnrse  (hiring  profound  sleeji  ^U'diargv), 
either  natiiml  or  the  result  of  tlesigii,  is  ([Liite  |iossibkv  yueh  a  eondi- 
tiou  will  neet^sirily  involve  the  (juestliin  of  rape.  Duder  such  eireum- 
stanees  it  is  not  at  all  iniproljal>!e  (or  tlie  wtvnum  to  be  uueimseiiais  iif 
her  delicjite  slate  dnihig  the  iir-s(  two  or  three  months.  After  the  fifth 
or  sixth  month,  however,  the  eontimied  menstrual  supjiression,  togi^ther 
with  the  development  of  other  diagnostic  signs,  should  lend  a  woman 
with  onlinarv  intellect  to  suspect  her  trne  e^mdition.  If  she  l»e  a  vir- 
gin^  tlie  soreness  in  tiUil  injuries  to  tlw  vjiginn  and  vidva  invnriablv 
associated  with  tiie  first  eoitns  should  le:nl  Imt  to  suspect  violati<»n  in)- 
medi:i1ely  on  a  rpst<ii'ation  to  eiinseionsness.  Only  in  idiotic  or  feehh^ 
miiule<]  women  is  it  possible  to  eoneeivo  of  the  unconscious  earr^'ing  of 
a  ehild  to  ternu  nhhongli  several  such  eases  arc  on  reeonl. 

An  assuiiunl  niiconseioiisness  is,  however,  ([uite  a  possible  oon»]diei»t- 
iiig  factor.  A  Wf>man  may  t fun  iisrribe  h<'rsyni]itoms  to  some  palhi>IogIc 
growth,  her  labor-pains  to  intestinal  colie,  ma!,  even  when  confronted  by 
the  ehild,  denv  knowledge  as  to  the  time  and  ciretimstanees  of  its  oon- 
cejttion.  Ag:iin,  in  rare  e:is<.»s  of  artitieinl  impregnation  of  a  wtiman  by 
means  of  a  >vnnge,  ooneeptlon  niiiv  f<»llow  without  tlie  knowledge  of 
the  woman.  When  there  exist  nu*tiv<s  for  so  pleading,  the  eas<*  re- 
qtiires  the  closest  exainination.  In  married  women  who  have  remaine<l 
sterile  for  many  years,  or  win*  conceive  at  or  subsequent  to  the  nienc»- 
p;tu>al  jH-ritKl,  it  is  (piitc  possible  to  conceive  of  :i  gestation  adviin^-ing 
to  near  term  witlunit  an  ar-enrate  knowledge  on  their  jmrt  of  the  actual 
state  of  affairs.  8ueh  women  are  mucli  m(>re  prone  to  ascribe-  their 
condition  to  some  pathologic  affection  (ovarian  cystoraata,  ascites,  uterine 
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fibroid)  than  to  gestation.     An  examination  by  a  qualified  obstetrician 
will  r^dily  reveal  the  true  condition. 

Preg^nancy  in  the  Dead. — Occasionally,  as  for  the  purpose  of 
identifying  a  woman  or  to  prove  her  chastity,  it  will  become  necessary 
to  make  an  autopsy  to  ascertain  the  condition  of  the  genitalia.  It  must 
not  be  forgotten  that  in  certain  quarters  there  is  a  common  practice  of 
placing  an  unrelated  fetus  in  the  coffin  of  a  woman  in  order  to  turn 
aside  suspicion  from  the  guilty  person.  The  marks  of  gestation  and 
delivery  in  the  dead  are  to  be  found  in  the  uterus,  lower  birth-canal, 
and  in  the  ovary.  An  investigation  of  the  uterine  contents,  even  to  a 
microscopic  examination  of  the  uterine  scrapings,  may  become  of  posi- 
tive value  in  certain  cases.  Owing  to  the  excessive  hypertrophy  of  the 
uterine  muscles  in  gestation,  decomposition  will  speedily  take  place  in 
that  organ  after  death,  and  it  may  be  converted  into  a  putrescent  mass 
long  before  the  other  tissues  yield.  Quite  the  contrary  is  true  of  the 
unimpregnated  uterus,  and  should  an  examination  of  such  a  body  be 
made  some  months  after  death,  the  soft  structures  will  be  found  well 
advanced  in  decomposition,  with  the  exception  of  the  uterus,  which  will 
probably  be  firm  and  resistant  This  will  be  accepted  as  a  positive 
proof  of  chastity.  Should  the  woman  have  given  birth  to  a  child  just 
prior  to  her  death  and  the  examination  be  made  within  a  few  days  or 
weeks,  the  usual  lesions  in  the  vagina  and  cervix  will  be  found,  to- 
gether with  perineal  and  vulvar  lacerations  and  contusions. 

The  uterine  contents  that  would  indicate  a  pregnancy  include  an 
ovum,  embryo,  fetus,  or  fragments  thereof;  decidual  and  chorionic 
debris ;  bones,  and  moles.  The  earlier  the  examination  is  made,  the 
more  conclusive  will  be  the  proof ;  but  if  the  embryo  be  advanced  be- 
yond the  period  of  ossification,  its  bones  may  be  recognized  even  though 
several  years  have  elapsed  since  the  maternal  death.  Microscopic  ex- 
amination of  the  uterine  scrapings  will  reveal  decidual  cells  and  chori- 
onic villi,  both  of  which  are  diagnostic  of  pregnancy. 

Moles,  also,  if  found,  are  proof  positive  of  gestation.  These  in- 
clude the  placental  or  fleshy  mole,  and  the  uterine  hydatids,  or  the 
vesicular  or  hydatidiform  mole.  The  former  is  a  thick,  fleshy  mass  of 
tissue  attached  to  the  original  placental  site  and  consisting  of  both  de- 
cidual and  chorionic  tissue,  as  shown  by  microscopic  examination.  It 
may  include  portions  of  an  early  ovum.  Care  must  be  taken  not  to 
c«nifound  such  a  growth  with  a  uterine  polypus,  which  generally  con- 
sist? of  fibrous  or  muscular  tissue  suspended  by  a  pedicle  from  some 
portion  of  the  uterine  wall,  even  as  low  as  the  cervical  canal ;  it  is  not 
necessarily  attached  to  the  fundus,  the  common  placental  site.  The  ves- 
icular mole  is  comparatively  common,  and  consists  of  a  mass  of  grape- 
like tissue  filling  the  entire  uterine  canal  and  at  places  penetrating  the 
wall  of  the  uterus,  even  causing  perforation.  A  fatty  mole  is  merely  a 
fragment  of  retained  placenta!  tissue  that  has  undergone  fatty  change. 
Partially  organized  blood-clots  may  also  be  found  in  the  uterine  cavity. 
All  the  foregoing  may  be  advanced  as  valuable  evidence  of  pregnancy. 
Other  instances,  not  conclusive  proof  of  gestation,  which  may  be  found 
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piistninrtem  in  utero  are  true  hydatids*,  which  are  exceedingly  rare  (not 
more  than  four  or  five  such  cranes  having  been  recorded),  and  the  nieni- 
bmnous  fnrniation  that  is  .-^hed  in  the  rare  eon(l]ti<tn  known  as  membran- 
ous dysmenorrliea.  Shouhl  any  ot"  the  true  j»rothicts  of  gentjition  be 
ftjund  in  the  uterine  cavity  of  a  woman  whose  |>rej2:nancy  could  not 
have  advancc^l  beyond  the  third  months  the  indications  would  |mint  to  a 
criminal  abortion,  and  s[>oiitaiieous  abortion  in  the  first  trimester  is 
ttecomi>anied  usually  by  the  discharge  of"  an  intact  ovum. 

An  ovary  '»f  a  dttid  woman  may  show  a  reei-iit  scar,  rtr  rorpuj-f  hihum, 
following  the  discharge  of  an  ovum  from  a  Graafian  follicle,  Fi*rmcrly 
it  was  bclievcil  that  a  difference  existe<l  in  the  c(»r|iiis  luteuni  tblhtwing 
an  unfruitful  fivulatiou  ruid  that  ass4X'.iat*xl  with  jm-gnancy.  Tiie  latter 
was  bylievecl  to  be  much  larger  in  size  and  decjier  in  color,  Hent^ 
arose  the  terms  true  and  J'tU^te  04>rpas  luteun),  the  former  being  the  cor- 
pus luteum  of  pregnancy.  It  is  now  reoognize<l  that  no  diagnostic 
signitieanee  can  be  attielied  to  the  scar  of  ovulation.  Pregnancy  can 
occur  without  an  a()ijre<MabU'  corpus  lutentti  beluglbund,  :md  a  s(v-called 
frite  (jorpus  luteum  niay  nccompuny  ovulati(tn  (H?eurri[ig  during  the 
grtnvth  of  a  uterine  fibntid  or  any  other  condition,  inflammatory  or 
uon-inflamnintory,  rvsulting  in  marked  [wlvic  congestion,  of  which  con- 
dition uloue  it  is  indicative,  irrespective  of  the  cause. 
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I/egitimacy  is  defined  as  "  the  state  of  being  born  in  lawiul  mar- 
riage." *  The  question  of  legitimacy  from  the  medicolegal  point  of 
view  embraces  the  subjects  of  disputed  chastity,  the  duration  of  pr^ 
nancy,  viability  of  the  child,  the  physical  incapacity  of  husband  or  wife, 
child-substitution,  superfetation,  and  posthumous  birth.  In  order  to 
arrive  at  a  definite  conclusion  in  a  given  case  medical  and  moral  evi- 
dence, either  alone  or  combined,  may  be  employed.  The  question  of 
illicit  intercourse,  with  possible  subsequent  conception,  while  bearing 
indirectly  upon  the  subject,  is  not  to  be  included  here. 

It  is  presumed  that  any  person  bom  during  the  continuance  of  a 
lawful  marriage  between  the  mother  and  any  man,  or  within  a  com- 
petent time  ailer  the  dissolution  of  such  marriage,  is  legitimate.'  A 
child  may,  however,  be  sho\vn  to  be  illegitimate  when  it  is  possible  to 
demonstrate  that  the  man  claimed  to  be  the  husband  is  practically 
incapable  of  being  the  father,  as — (1)  when  he  is  under  the  age  pf 
puberty  ;*  (2)  when  he  exhibits  some  physical  incapacity,  as  extreme 
age,  or  some  natural  infirmity,  as  azo5spennism  ;  (3)  when  he  was  out 
of  the  country  at  the  time  the  child  was  b^otten,  or  a  considerable 
length  of  time  had  elapsed  since  coitus  had  occurred,  or  from  absence 
from  home  or  death  of  the  husband,-*  (4)  where,  the  impossibility  is 
based  on  the  laws  of  nature — that  is,  a  white  child  is  bom  of  black 
parents,  or  vice  vers&.*  The  date  of  the  birth  is  the  time  that  receives 
special  coasideration,  since  it  is  a  fixed  time ;  the  date  of  conception 
cannot  accurately  be  determined,  even  when  there  has  occurred  but  a 
shigle  intercourse  the  date  of  which  is  known ;  conception  in  such  a 
case  may  not  follow  for  many  days,  during  which  time  the  spermato- 
»»i<Ls  retjiin  their  vitality  in  the  female  generative  tract.  Again,  tlie 
child  will  be  pronounced  illegitimate  if  adultery  on  the  part  of  the 
woman  can  be  proved  and  the  offspring  is  repudiated  by  the  husband. 

'  Grateful  acknowledgment   is  due  John  C.  Hinckley,  Esq.,  of  Philadelphia,   for 
information  on  all  le^I  questions  touched  upon  in  this  chapter. 
'  Rawle's  Bourvr'a  Jjaw  Dictionan/,  p.  183. 

*  Greenleaf-I^wis's  edition,    Philadelphia,    1896,   flections  28  and   160;    Chase's 
St^phrn  on  Evidence^  p.  2o.5,  second  American  edition,  1898. 

•  Kinij  T8.  LufTe,  8  East  207,  1807. 

*  AnnTican  and  EnglUk  Encyclopedia  of  I^aw,  first  edition,  p.  225. 

•  AVhisterlos's  case  in  Croes  vs.  Cross,  Paige  Ch.  New  York,  189. 
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The  evidence  of  illegitimiicy  nui^t  he  eltsir  and  decklt'd  iu  order  to  dL*- 
tiirb  (he  pre^iumptioii  ol'  ktiiuitimey.'  Childrni  horn  ufler  murrisi^c\  no 
mutter  lutw  simui,  ure  presumed  to  he  lejijitiiiitite."  Even  if  the  womnii 
he  [Hv^Uiini  hy  another  iimi»  and  lie  mi  i'ar  advanced  at  tlie  time  of  lier 
murrmge  as  tu  have  her  oondition  reeitguizahle  l)y  her  husband^  the  law 
Uikffi  this  as  a  ree-ognition  on  his  purt  of  paternity,  and,  ihcreibre^  of 
k'^itimaey  (I^eese).  Taylor  reeofrnizes  the  ]Ki.-^siliility  of  a  ehild  li4"i]i^ 
conceived  prior  to  m:irriage  and  horn  fiubseijuent  to  tlie  patiTnal  nr 
maternal  death  (postmortem  Ce>ar*.'an  seetion),  and  yet  bt^ing  legitimate. 
By  the  Commfiu  Law  all  children  Ixim  out  of  lawful  wedltK-k  are  hiLst- 
an]s.^  This  is  still  the  law  of  England.  Tlie  Civil  Ljiw,  liowever, 
provides  that  subsinpient  niarrijige  of  the  parents  remlers  the  issue 
legitimate,  and  thia  rule  has  been  enacted  in  many  of  the  states  of  tlie 
United  States — '".  y.,  Maine,  Pennsylvania,  Illinois,  Miehigjin,  Iowa, 
Minnesota,  California,  Oregon,  Nevada,  M'asliiiigti»n,  the  Dakotas, 
Idaho,  Miintana,  and  New  Mexico.  In  Massaelnisett.s,  Virginia, 
Indinna,  Wiseousiu,  Nebraska,  Maryland,  Virginia,  West  Virginia, 
KeutiK^ky,  Miss<turi,  Arkatisas,  Mississippi,  and  Arizona  the  fatlior 
must   aoknowletlge   the   child   as   his.* 

Pecundity, — The  qnestion  <if  the  physical  incapacity  of  the  father 
is  (me  of  considerable  ehL-^licity.  ILiw  ymmg  may  a  l>oy  be  antl  yt-t  Ix^ 
able  to  fecnniLite?  It  is  stated  that  sperniat^>/j»a  generally  tirst  aj»[>e:ir 
in  the  semen  at  the  fitteenth  or  sixteenth  year,  and  lecundity  dates  from 
this  time.  Tlu'V  nsay,  li<nvever,  l)e  found  at  an  earlier  <late.  Proliably 
the  ynungest  ctise  of  |iateruity  on  record  is  that  furni>lKMl  by  IIii>t,  of  a 
buy  uf  thirteen  who  impregnated  his  si>tcr  of  tburteen.  It  is  generally 
beheveii  that  sexual  ability  iu  the  niak-  ceases  after  the  age  of  sixty-five. 
Hirst,  however,  mentions  two  authentic  instances  of  paternity  nt  eighty- 
tw<*  and  over  one  hundri'^l  years  resjMX-tively.  The  ab>ence  nf  the  male 
or  I'eaiak'  genenitive  or^uis  would  iniply  iual>ility  to  pnipagate;  iji  the 
case  iif  a  feniak?  who  was  so  inc^ipaeitated  and  was  jiresenting  a  child  as 
her  legitimate  olfspring,  the  qiiei^tion  of  a  supiHisititums  child  [rhifd- 
sufjttfltiitimi)  wiiuld  arise. 

The  age  of  maternity  is  another  variable  factttr.  As  we  have 
aln^ndv  S4X'n,  esis<'s  of  prcH^eions  pregTiimcy  have  been  re^■^^I■d<'d  at  eight 
and  nine  vcars  of  age.  In  the  Eastern  countries  maternity  is  not  at  all 
unnsuid  at  from  ten  to  twelve  ywirs  of  age.  It  is  rare  i'ur  a  wonuuj  to 
give  birth  to  a  eliild  after  the  date  of  the  menopinise,  and  Barker  states 
that  Women  never  eoneeive  after  tifty-five  yt-ars  of  age. 

Supposititious  Children. — In  the  ease  «vf  »iuppoHitlt'muii  chtidren 
it  becomes  the  duty  of  the  medicolegal  examiner  to  inquire  int(f  the 
traces  of  her<'ditv  presented  bv  the  ebilii,  and  the  resemblance,  physicid 
or  me'nt;d,  to  the  allegf.Hl  (atlier.  This  will  irn-lnde  examination  as  to 
features,  voice,  the  gjiit ;  peculiiir  habits,  traits,  or  tastes ;   the  presence 


»  Plnwcs  TB.  nofwy,  31  L.  J.  Chun..  680.  18rt2. 

•  Pairc  v/i.  I>[<ntiUnn,  Gpeenlcaf-LewitiV  edition,  Philiideljihia,  1896,  p.  168. 
■  Atnrrirnn  and  Knrjtiak  Eniyrlofietfiu  t,f  Lmo^  sccund  odiUon,  p.  896. 

*  ]{flwle's  Bauvitr^a  Law  Dtetumary,  p.  184. 
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of  characteristic  nevi  or  birth-marks  which  have  appeared  in  successive 
generations  of  the  supposed  fatlier's  family.  An  important  jK>int  for 
clt>se  investigation  Ls  the  age  of  the  child  and  the  questions  as  to  whether 
or  not  its  age  will  coincide  with  tlie  alleged  date  of  delivery.  It  is 
quite  difficult  at  the  proper  time  to  secure  a  new-born  child  of  the 
proper  <iegree  of  development  for  the  case  in  question. 

An  examination  of  the  mother  is  also  necessary  in  order  to  reveal 
the  signs  of  delivery,  which  should  be  recent  or  remote,  according  to 
the  alleged  date  of  birth.  The  difficulty  of  adjusting  the  maternal 
eiin<lition  to  the  age  of  the  child  is  greatest  in  the  more  recent  cases. 
Thus,  a  chilli  of  one  month's  i>ostnatal  development  would  not  be  ac- 
tvpted  by  a  careful  examiner  as  the  child  of  a  woman  whose  physical 
.<igiLs  would  indicate  a  delivery  at  a  period  not  more  remote  tlian  a  week. 
It  becomes  imperative,  if  not  from  a  purely  obstetric  j)oint  of  view,  at 
least  from  a  medicolegal  standpoint,  that  every  woman  claiming  to  have 
given  birth  to  a  child  shortly  prior  to  the  arrival  of  her  physician  be 
subjected  to  a  physical  examination.  This  examination  will  be  made 
ostensibly  to  ascertain  if  any  of  the  secundines  remain,  or  if  any  ex- 
tensive traumatism  has  occurred  from  lack  of  pn)per  supervision  of  the 
lalw^r  ;  in  reality,  it  will  also  prevent  the  perpetration  of  the  crime  of 
I'liild-snbstitution  should  that  be  contemplated.  If  the  woman  or  her 
family  resist  the  making  of  such  an  examination,  the  physician  would 
be  justified  in  entertaining  suspicions  of  some  underhand  proceeding, 
such  as,  in  the  wealthier  classes,  an  attempt  to  secure  title  to  an  estate, 
and,  in  the  lower  classes,  the  extortion  of  blackmail.  In  case  the  re- 
fasal  is  persisted  in,  it  becomes  the  duty  of  the  physician  to  explain 
the  serious  medicolegal  aspect  that  such  a  refusal  entails,  and  if,  then, 
the  examination  will  not  be  permitted,  his  grounds  for  suspicion  will 
be  strengthened  materially. 

The  Duration  of  Pregrnancy. — In  the  determination  of  the 
legitimacy  of  a  child  it  is  very  important  that  a  knowledge  be  had  of 
the  normal  average  duration  of  pregnancy,  the  degree  to  which  it  may 
\te  ]>rolonged  {partun  tterotinitA),  and  the  degree  to  which  it  may  be 
shortene<l  and  yet  a  living  and  viable  child  be  bom.  The  duration  of  a 
jriven  pregnancy  is  a  question  incapable  of  accurate  determination,  as 
must  be  evident  from  the  absolute  uncertainty  attendant  upon  the  date 
of  conception.  If  in  every  instance  the  time  of  the  fruitful  coition,  or 
rather  of  the  meeting  of  the  ovum  and  the  spermatozoid,  could  be  as- 
certained, a  basis  could  be  had  from  which  to  calculate  the  prol)able 
d;ite  of  confinement.  As  this  accuracy  is,  as  a  rule,  im|>ossible  in  any 
piven  cjt<e,  an  approximate  idea  only  cim  be  obtainetl,  and  by  ticking 
the  average  of  a  large  number  of  such  approximations,  an  estimate  of 
the  normal  duration  of  pregnancy  can  be  made.  There  are  but  two 
factors  n|>on  which  an  estimation  can  be  based,  namely,  a  single  coitus 
the  dare  of  which  is  kno\vn,  and  the  date  of  menstrual  suppression. 

Fn»m  a  study  of  the  relationship  existing  l>etween  menstruation  and 
ovulation,  the  two  phenomena  not  necessarily  coexisting,  it  is  patent 
that  an  error  of  three  weeks  or  more  may  be  made  in  a  calculation 
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based  upm  menstrual  Mippression.  Tlie  uejirest  that  it  is  popsible  to 
estimate  the  iluratitin  of  a  pre^^ancy  upon  this  boHie  is  to  ronipute  280 
diiy."i— ten  lunar  or  nine  cnlt^ndar  months  (forty  weeks) — fn)m  tlie  date 
itf  the  hi.st  nieiistriintion.  Tliis  will  ^ive  a  tiatc  tliiit  in  about  tlie  mid- 
dle of  a  iortni^ht  in  which  the  lahtjr  will  oeenr.  Still,  it  mnst  Iw  Ijome 
ill  mind  tJmt  pre^iianey  may  Ifegiii  during  a  jxTitwl  of  pathohig-ie  men- 
strual suppression ;  and,  again,  that  menstruation  may  continue  for 
variable  periofls  after  fonccption,  so  that  we  have  additional  sources  of 
ermr  in  thi.s  eompntatioii. 

Merrinian    lias   colleettHi    1  "lO   pre^naiirirs   [ii  whieh   the  duration  is 
counted  from  the  date  of  the  last  menstruation.     His  table  in  as  follows  : 


Duration  or  Preonan^-y  Dated  fkom  thk  Lajjt  Day  of  the  C'atamema. 

Wock«.  Dmys.                                                      ofV^l  Pfrcei.tagc. 

«7th  .    .    .  fnun  the  226lli  to  the  259th  day 6  3  88 

88tli  ...  "      200lh     "        2tMith    " 16  lO.«7 

B9th  ...  '*       2C7th     ''         273d      ** 21  14.00 

40th  ...  ••       274tU     "         280th     " 46  8(J.C7 

4I»t  ...  '*      28Ut      "        287th    " 28  18.07 

42a    ..    .  "       288th     "         2*>4lh    ^' 18  12.00 

48<1    .    .    .  »'       2^oih     '*         aom      " II  7.88 

44th  ...  "      302a      "        S08ih    " J  8.88 

Total IW  KMVtK) 

The  difference  between  tlie  two  extremes  of  this  t;iMe  Is  fifty-six 
dnvs,  innl  siipjni.'iiiig  every  woman  to  have  Ini-onie  ]»regnuut  live  davs 
beiVtre  the  menses,  five,  at  least,  passed  the  term  of  nine  months  by  ten 
or  twelve  days. 

It  is  prifbable  that  the  history  of  a  single  eoitus  will  give  a  more 
aeeimite  means  of  estimating  the  dunition  of  pn'gnancy,  althoujj:h  fiere 
again  there  exists  an  element  of  doubt.  It  lias  ciejirly  heen  demon- 
strated that  s|M'rmatozoa  may  retjiin  their  funetiontd  aetivity  witliin  the 
generative  tniet  for  eight  or  ten  days  or  hmger^  and  during  any  |)ortions 
of  this  tinnj  might  fecundate  an  ovum.  Heru-e,  as  the  pi*eeise  time  of 
the  nnvting  of  spLvniatozoid  nnd  ovimi  eauniti  hedeterniiiieti,  it  in  agiun 
im|X)ssibIe  to  ascertain  detinitely  the  ilunitiou  f>i'  the  pregnancy.  Various 
obstetricians  have  eom[>uted  the  duration  from  a  single  coitus,  and  have 
obtained  an  average  ttf  272  days.  Thus,  Faye  found  it  to  Ite  270  riays  ; 
AhHeld,  271  <lays  ;  I^'Uvenhardt.  272  tlays;  8t;ulfeldt,  272  days;  Hecker. 
273  <hiys  ;  Veit,  27(1  days  ;  and  Duncan,  275  days.  The  French  authors 
usnallv  give  27<>  days  as  the  normal  duration  of  ge.^tation. 

KckI  has  collected  the  history  of  40  aises  of  pregnancy  in  women 
in  whom  impregnation  was  the  result  4if  a  single  inrei*e<:inrse,  the  date 
of  which  was  accnniti-ly  known.  All  t(u*  i*ases  were  instances  of 
singh^  women  wIm^  dat^^l  from  one  <Nntns^  or  of  marrieil  I'emales  whose 
hnsl>ands  had  been  absent  for  a  considerable  time  l>efore  the  last  inter- 
course. His  tabb',  which  fc»ilows,  demonstrates  the  var^'ing  duration 
of  pregnaiicv,  and,  ronsecftiently,  the  varijtble  date  of  parturition  and 
delivery  in  women,  even  when  the  date  of  coitus  is  previously  accurately 
established. 
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Pbsonxnct  IK  Women  Calculatks  vsou  a.  Sinolb  Coittjs. 

Weeks.                                   Days.                                                    St^^e!.  Percentage. 

38th.    .    .  fi«m  the  260th  to  the  266th  day 5  12.50 

39th  ...          "      267th     "      278d     '* 7  17.50 

40th  ...          **      274th     "      280th    " 18  45.00 

4l8t  ...          '*      28l8t     "      287th   " 6  15.00 

42d   .    .    .          "      288th     "      294th    " _4  J;0.00 

Total 40"  100.00 

This  table  shows  a  variation  of  34  days,  while  18  cases,  or  45  per 
cent.,  were  delivered  during  the  fortieth  week,  or  from  the  two  hundred 
and  seventy-fourth  to  the  two  hundred  and  eightieth  day. 

Montgomery  collected  56  cases  of  pr^nancy  in  which  the  date  of 
fruitful  intercourse  was  known,  as  follows  : 

Week*.  Days.  S?SSS^         Percentage. 

35th.    .    .  from  the  239th  to  the  245th  day 1  1.79 

86th  ...          "      246th     "      252d     " 0  0.00 

37th  ...          "      268d       "      259th  " 2  8.68 

38th  ...          "      260th     "      266th    " 2  8.58 

3(*th  ...          "      267th     "      278d     " 10  17.84 

40th  ...          "      274th     "      280th  " 22  39.28 

4ln   ...           *•       28l8t      "       287th  *• 9  16.70 

42d    .    .    .          »      288th     *'      294th  " 8  14.28 

43d    ..    .           *'       296th     •*       SOlst    *' _2  8.58 

Total 66  100.00 

The  variation  in  this  table  is  59  days.  The  shortest  duration  of 
gestation  is  242  days ;  the  longest,  301  days.  Tlie  greatest  number 
of  children  were  bom  in  the  fortieth  week. 

Of  the  246  cases  in  the  preceding  tables,  86,  or  39.96  per  cent,, 
were  delivered  in  the  fortieth  week ;  43  cases,  or  17.48  per  cent.,  were 
delivered  in  the  forty-first  week ;  38  cases,  or  15,45  per  cent.,  were  de- 
livered in  the  thirty-ninth  week.  One  case  was  delivered  on  the  two 
huntlred  and  forty-second  day  (thirty-fiflh  week),  and  5  in  the  forty- 
fourth  week ;  the  variation  is  64  days. 

The  estimation  of  the  duration  of  pregnancy  from  the  date  of  quick- 
ening is  al?o  open  to  appreciable  error.  Thus,  quickening,  while 
generally  occurring  when  pregnancy  is  half  completed, — that  is  to  say, 
at  al)out  the  middle  of  the  fifth  month,  may  occur  as  early  as  the 
twelfth  week  or  not  until  the  twenty-fifth  week ;  in  a  few  ra.«es  there 
may  not  l)e  noted  any  fetal  movements  throughout  the  entire  gestation. 
Ag:iin,  intestinal  peristalsis  and  irregular  contniction  of  the  abdominal 
ma-icles  may  simulate  fetal  movements  so  closely  as  to  mislead  not  only 
the  patient  herself,  but  her  attending  physician  also.  Moreover,  few 
w<»men  can  tell  the  exact  cky,  or  even  within  fourteen  days,  of  the 
ap|»esirance  of  quickening.  Hence  this  is  an  uncertain  date  from  which 
to  n*ckon. 

There  is,  therefore,  no  absolute  figure  that  may  be  stated  as  the 
[Mvitive  duration  of  pregnancy  in  the  human  female.  In  some  women 
eight  tralentlar  months  is  the  full  [n'riod  to  which  they  can  carry  tiieir 
young,  while  others  invariably  go  well  bey<md  the  average  of  280  days. 
Thus,  while  the  average  may  be  as  stated,  normal  gestation  may  la.st  but 
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240  days,  or  be  exteiide<l  to  300  day.s  or  longer.     This  irreg:iilarity  is 

but  ourrj'ing  out  tlie  law  as  observed  in  lower  animals^  in  whom,  t'ven 
wht'M  the  date  oC  n  (.•<iitus  is  wt*Jl  kimwii,  a  niarktxl  variatinii  in  the 
duratimi  lias  lica-ii  imted.  Hoest?  has  made  a  earef'id  study  of  tijtr  du!*a- 
tion  of  j>r*.!gnaney  in  rabbits,  cows,  mares,  and  sheep,  and  noted  the 
following  pohit:* :  The  average  duration  of  pregnancy  in  rabbits  is  31 
days,  with  a  variatittn  of  8  days.  Tlie  average  duratiim  in  e^iws  is  285 
days;  yet  iu  a  eertain  pnipMrlhui  gestiitiou  will  end  as  I'aily  a»  tliG 
tljirty-eiglith  and  in  others  mti  until  the  Hfly-first  >vei'k,  giving  a  |ieriixl 
of  difference  of  90  days,  or  three  calendar  months.  In  she<'p  tlie 
average  duration  4jf  pregnancy  is  lijl  days,  with  variations  from  14o 
to  171  days,  giving  u  peritjd  of  dillerenee  of  '2H  days.  In  mares  the 
average  term  of  pregnaney  is  300  tlays  ;  il  may  not  (erminate  until  300 
days,  or  even,  a^  Testiier  has  noted,  n<»t  until  394  days.  Wilier,  as 
quoted  by  Veljx'au,  provetl,  by  hutching  chiekens  in  an  oven,  tliat  the 
procejss  takes  from  18  to  2*i  days.  A  nmre  tietailwl  account  of  ihe 
experiment*;  of  Tes.sier,  in  France,  and  of  S[»eiicerj  iu  England,  U8 
presented  by  J.  Y.  Simpson,  is  as  follows  : 


Periotj  of  Gestation  is  Cows. 


n^yi 


Weeks. 

aVlli,        frum  the  2ij3d    u»  the  25nth  day 

88lh, 

39th, 

40th, 

4*Jd, 
4»d, 

41th  ftnd 
upwurd, 

ToUl 


20(>th 
2n7th 
274tJi 
28  In 
S88tb 
296th 

802d 


2*iiJth 

273d 

280lh 

287lh 

294  th 

SOUt 

82Ut 


Number  of  Cowi. 
Teasler.    Si»cnccr. 


fi 

8 

61 

202 
lOo 

27 

_7 
572 


i: 
4 

24 
121 
802 
176 

IR 

_7 
761 


Pereentage. 

Teuter.    Hpcncer. 


1.05 
1.40 

bM 

20.02 
35.31 

IB.  an 

4.72 

1.22 


i.no 

O.oo 

2.fi0 

1(1.53 

52.27 

23.  IH 

2. 12 

0.93 


Joulin '  reconl**  the  ciL«e  of  a  cow  tliat  Iwire  ulmost  sixteen  months, 
|>artnrition  Innng  impossible  ;  and  another  that  bore  her  calf  fifteen 
niontlis  and  two  days.  Gronier  observed  a  cow  that  bore  twelve  nu»nths, 
and  Xunian  one  that  bore  eleven  and  a  half  montlts.  Joulin  further 
n'Uiarks  thiit  it  has  been  offered  a.s  an  explanation  of  pn»traetwl  gesta- 
tions tliat  they  de[H*nd  on  the  imperfect  development  of  (lie  fetii.*;,  which 
i*eniaina  in  the  mt^ther's  wond>  until  it  buj^  bet^ome  fit  for  extra-uterine 
life. 

PkKIOD    ok    frKSTATION    IN    MaRKS. 

Of  200  Tuareg,    3  foaled  the  31Uh  day. 


1 

"   ,^14th    *' 

1 

"    g25th    *' 

I 

"   826th    " 

2 

*'   380th    " 

47 

from  the  840th  to  (he  3r/Kh  day 

25 

"      8r/>th     «*      HiMnh   " 

21 

*'      StJOlh     '*      377lh    " 

1 

the  3»4th  duy. 

The  difTorence  between  the  two  extremes  la  83  days. 

^  jyaiii  ciitnpLet  d' Acetiuchrmenta. 
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Protracted  Gestation  (Partus  Serotinus). — From  the  fore- 
going statement  it  must  be  admitted  that  it  is  possible  for  gestation  in 
the  human  female  to  be  carried  well  beyond  the  normal  duration ;  a 
knowledge  of  this  truth  is  exceedingly  essential  for  the  medicolegal 
expert.  Indeed,  as  J.  Y.  Simpson/  as  long  ago  as  1855,  remarked: 
"  The  obstetricians  who  maintain  that  the  |>eriod  of  human  gestation  is 
a  fixed  period  and  can  never  by  any  possibility  exceed  forty  weeks  (as 
was  sworn  to  by  five  doctors  in  the  Gardner  Peerage  Case,  London ; 
and  by  six  doctors  in  the  American  Court,  at  Lancaster  Quarter  Ses- 
sions, Pennsylvania),  have  none  of  them  adduced  any  reasou  why  the 
period  of  pr^^iancy  should  thus  be  stable  and  invariable,  while  all 
other  periodic  processes  in  the  human  body,  as  dentition,  puberty, 
menstruation,  the  date  of  quickening,  etc.,  are  universally  known  and 
acknowledged  to  be  apt  to  vary  extremely.  These  obstetricians  have 
offered  no  reasons,  so  fiir  as  I  know,  for  holding  that  similar  variations 
could  not  take  place  in  the  duration  of  pregnancy.  Indeed,  it  would  be 
against  all  analogies  from  other  actions  and  processes  in  the  animal 
kingdom  to  suppose  that  such  variations  did  not  occur  in  regard  to  the 
function  of  gestation," 

Extreme  care  should  be  taken  in  every  instance  to  ascertain  the 
truthfulness  of  the  statements  offered  by  the  interested  party,  and  to 
learn  what  reasons,  if  any,  exist  why  a  l^itimate  offspring  is  desirable. 
The  earnest  desire  of  a  woman  to  save  her  reputation  or  to  present  an 
heir  may  influence  her  statements,  and  every  reasonable  element  of 
doubt  should  receive  careful  consideration.  In  many  countries  the 
utmof^t  limit  to  which  a  legitimate  pregnancy  may  extend  is  decided  by- 
law. Thus,  in  Scotland,  France,  and  Italy,  if  the  pregnancy  exceed 
300  days,  legitimacy  is  denied  ;  in  Germany  a  duration  of  302  days  is 
permitted.  Unfortunately,  no  such  l^islation  is  recognized  in  the 
United  States  or  in  England,  and  the  disputants  are  placed  at  the 
mercy  of  the  medicolegal  experts.  Reese  states  that  a  pregnancy 
lasting  317  days  has  been  allowed  in  America  in  a  lawsuit  on  the 
charge  of  seduction. 

Many  interesting  cases  are  recorded  of  exceptionally  protracted  ges- 
tation, and  the  current  medical  literature  from  time  to  time  contributes 
additional  authentic  instances.  In  each  case  it  would  be  well  to  take 
the  physical  appearance  of  the  child,  together  with  its  weight,  into  con- 
sideration as  important  evidence  of  the  overduration  of  pregnancy.  This 
increase  in  the  size  and  weight  of  the  child  is,  however,  not  always  to 
\te  noted.  On  the  oontrarj',  as  Duncan  ^  remarks,  wc  find  authors  stat- 
ing that  in  these  so-called  ca*4es  of  protracted  pregnancy  the  child  is  no 
larerer  than  usual  or  is  even  smaller  than  ordinary.  Montgomery' '  also 
jstatos  that  "  although  in  some  of  these  cases  of  protracted  gestation  the 
diild  was  of  enormous  size,  it  by  no  means  follows  that  it  should  be 
ri<)  in  all   such  instances  ;  and  in  point  of  fact  we  find    it    expressly 

*  Obstrinc  Memoirs  and  Oonfrifnifwnn,  vol.  i. 

*  Fecundity,  FfTtUity,  and  Sterilify,  Edinburjjh.  1866. 
»  Sifftu  and  Symptoms  of  Fregnancy^  London,  1856. 


DRMtioncd  in  some  of  them  that  the  child  ^vas  smaller  than  UHUal,  as 
Lap]H'iu*iI  in  one  of  Dr.  Hamilton's  eases  ;  and  FikUtc  says  that  in 
thn-e  ii>stanw.«  in  wliieli  gestation  was  evidently  pmliHipMl,  ihr  ehildriMi 
were  inidersi/eci  aiul  ill-thri\en  ;  vvliile,  un  thu  other  hand,  tlie  lai^rest 
children  are  often  prtxlured  where  no  extension  of  the  tc^rm  could  have 
takt'ii  ]ihKX'."  It  is  an  ineontestihle  faet  tfmt  some  children  ix>m  three 
or  four  week.s  before  the  estimaUil  nmiplctinn  ai"  pregnancy  prc\*i<^nt  the 
evidences  of  weight,  of  size,  and  of  devi'lopnitnt  oi'  a  mature  infant, 
while  a  nuitnre  eliild  mfrt^  be  ^nuill  and  uudersizeil,  though  this  is  un- 
donhtedly  exceptional.  Male  children  at  tema  are  mort'  likely  t^>  be 
larger,  stronji^er,  and  better  devehtpt'd  than  female  children,  nltljouirh 
the  avcrajje  weight  (»f  all  niatort-  bubifs  is  seven  and  u  ludf  pmnds. 
Necessarily  the  duration  of  tlie  pregnancy  will  Ije  unlimited  when  ihe 
fetus  lies  outside  ot"  the  uterine  cavity.  In  these  eases  oi' extni-uierine 
gestation  the  child  almt^st  invariably  dies  at  or  shortly  after  term,  but 
the  prtKinet  may  be  retaimHJ  indefinitely,  even  f^*r  a  HjMice  of  forty 
years,  as  is  ree^inW   in  an  anlhentic  instance. 

Murray  '  Records  a  case  in  which  the  interval  between  the  cessation 
of  mcn>tniatit'n  and  deliver}*  was  .'i^iO  days,  Ijut  the  child,  which  was 
still-Ujrn,  weighed  only  seven  and  a  lialf  ]>ounds — a  very  avenige 
weight.  In  this  instance  it  is  ]>n)l»iil)le  th;it  either  the  pregnancy  was 
of  normal  duratiun,  gcstalion  having  been  ingniiud  ujmn  patb*ilngie 
suppression  of  the  n»enstruation^  or  the  child  had  died  at  the  nonnal 
end  of  pregnancy  and  had  l^een  retainwl  until  ih*'  time  of  delivery. 
R.  Wilson  -  reeonls  a  pregnancy  in  which  '{71  days  claphed  between  the 
date  nf  the  last  nienstrnatiun  and  the  date  f*f  the  labor.  Subtracting  a 
pissible  ermr  of  2'1  days  lor  su[t]jression  fnaii  H»nie  other  cause  before 
pregnancy  beg:in»  the  dunition  would  still  Ik-  348  days,  or  IJ  niotillis 
and  14  days — 2.^  nnmths  Inyoiid  the  usual  term.  Even  theOt  accoi*d- 
ing  to  the  history  itf  the  cjisc,  ipiickeuing  nujst  have  iieeurrc<l  at  the 
thinl  nmnlh — an  uiuisnally  early  jierind.  A\4|>eMn  rccord>  the  ease  of 
a  quartipanx  dcliverc<l  on  the  three  hundretl  nnd  tenth  day  ;  Hamilton, 
the  ease  of  an  elderly  primipara,  aged  thirty-seven  years,  who  carried 
her  child  t<i  the  eleventh  menstrual  ]K»riMd.  WigrKlusky^  repurt.s  the 
historv  i)f  a  tcrtipara  whose  pregnancy,  based  on  the  liislorv  of  menstnial 
8Up]iression,  lasted  eleven  ruoiiths.  Dcwees  nicutions  four  women  wLu 
lml>itMallv  cjirrietl  their  cliihlren  ten  calendar  months.  Desormeanx 
reeonls  the  caise  of  a  woniau  who  gave  birth  to  a  chihl  after  nine  and 
a  half  months  of  gestation.  Rums  has  met  with  a  case  in  which 
gestation  jw^rsiste*!  for  t-cn  calendar  months  and  ten  days,  dati'd  from 
the  last  menstniation  ;  and  I^i  Mt>tte  mentions  the  case  of  a  wonmn 
delivered  al'ter  a  term  of  at  Iwist  21*7  days.  Montgomery  obser\'c<l  an 
authentic  ease  in  which  the  period  of  gestation  covered  2fl2  days. 
Kesnikow  *  i>ersonally  ohpcrve4l  the  ease  of  a  duipara  who  gnve  birth  to 
a   male  child,  efinsidendily  niaeerate<l   and   decompose*!,  eleven    months 

'  Hritish  MfHical  Journal.  18H0.  '  Vniveraity  Medical  Maffnzine,  July,  1890. 

■  Medicinak  Ohsrenie,  No.  2,  1896.         *  Caitratblait  fur  Qynakoloffie,  No.  24,  1894. 
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aAer  the  beginning  of  her  pregnancy.  Acker '  reports  a  case  in  which, 
dating  from  a  single  coitus^  gestation  persisted  for  305  days,  the  child 
not  exceeding  in  development  an  infant  at  term.  Purkhauer '  records 
a  case  of  partus  serotinus  on  the  three  hundred  and  sixteenth  day ; 
Taussig,^  a  case  of  323  days'  duration ;  Hames,*  a  delivery  320  days 
after  the  date  of  menstrual  suppression  in  a  primipara^  the  child  weigh- 
ing 9  pounds  10  ounces  ;  Holland,'  the  case  of  a  primipara  in  whom  340 
days  were  noted  between  the  birth  of  the  child  and  the  date  of  the 
last  normal  menstruation ;  in  this  case  from  the  date  of  the  last  coitus 
to  the  birth  was  323  days,  and  from  the  date  of  the  menstruation  fol- 
lowing the  last  coitus  (an  abnormal  period  lasting  only  2  days)  the 
duration  was  316  days.  Armstrong*  reports  the  case  of  a  woman 
who,  in  her  second  pr^nancy,  advanced  to  the  three  hundred  and 
third  day,  and  in  her  fourth  pregnancy  to  the  three  hundred  and 
nineteenth  day.  Reid'  records  an  authentic  case  in  which  pregnancy 
lasted  291  to  293  days ;  while  Simpson  reports  four  cases  that 
carried  their  young  a  long  time  beyond  the  usual  limit.  The  first 
bore  her  child  336  days  from  the  last  appearance  of  the  menses  ;  the 
second,  332  days,  the  patient  having  in  the  meantime  passed  through 
the  perils  of  a  shipwreck;  the  third,  319  days;  and  the  fourth,  324 
days,  the  child  being  bom  198  days — 6  months  and  16  days — after 
the  date  of  quickening.  Tamier*  delivered  a  woman  40  days  after 
term,  the  macerated  fetus  weighing  two  and  a  half  pounds.  The  exact 
date  of  the  child's  death  could  not  be  determined.  Leishman  mentions 
a  ca.-^  in  which  labor  occurred  on  the  two  hundred  and  ninety-fifth  day  ; 
and  Hedrick  records  the  case  of  a  primipara  who  wius  delivered  on  the 
three  hundred  and  ninth  day  afi«r  intercourse.  Woollett  reports  the 
ca.^  of  a  girl,  sixteen  years  of  age,  in  whom  gestation  lasted  316  days 
frr>m  the  date  of  coitus ;  and  R.  McBride  reports  another  case  with  an 
inter\'al  of  296  days  between  a  single  intercourse  and  the  occurrence  of 
labor.  Issmer'  finds  that  the  duration  of  pregnancy  increases  with 
each  child  until  the  ninth,  and  then  there  is  a  decrease.  The  age  of 
the  mother  is  also  an  important  factor,  as  every  pregnancy  up  to  the 
thirty-fifth  year  of  the  mother's  life  is  four  or  five  days  longer  than 
the  previous  one.  The  social  condition  plays  a  part,  as  it  has  been 
found  by  Pinard  that  of  1000  pn^nancies  among  working  women, 
•51  per  cent,  were  oonclude<l  before  280  days  had  elapsed,  whereas  of 
10<X)  wr)men  without  active  occupation,  only  34  per  cent,  were  <leliv- 
ered  before  280  days.  These  figures  show  the  influence  of  rest  u]>on 
the  lengthening  of  pr^nancy.  Women  who  have  been  vaginally  ex- 
amined are  on  an  average  confined  5.2  days  sbonor  than  thof*e  not 
examined.  Issmer  has  also  found  that  the  average  duration  of  pr^- 
nancy  in  912  strong  women  was  278.6  days ;  in  288  weak  ones,  276.8 

*  Amerir'an  Journal  of  ObsteiHra^  1880. 

'  FriMreuih'x  Blatfer  fur  gertchibrhe.  Medieine,  1890. 

*  American  Journal  of  Obstefricn,  October,  1901.  *  Laneei,  Mrv  25,  1901. 
»  Hrtt.  Mf^.  Jour.,  March  16,  1902.           •  Lanrrf,  1890. 

»  /W</.,  1890,  vol.  ii.,  p.  79.  "  Journal  dfsSaffes-Femmea,  May  1,  1894. 

•  American  Journal  of  Obstetrics^  October,  1901. 
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days.  It  is  pf(ibul>ly  true  that  in  about  (i  jx;r  cvnt,  tif  pregnant  winncn 
the  duration  of  pregnancy  h  over  300  daysj  and  von  AVitukers  statis- 
ties  show  t!uU  prolongation  cK.'curs  in  11  |K*r  eent.  from  302  to  322 
day?'. 

Abnormally  Shortened  I/abor. — AVhile  we  have  seen  that 
pregiianey  tuay  l»e  lengthened  alumrtnally,  it  i.s  jii^^t  us  true  that  it  may 
terminate  many  days  or  weeks  ahe^d  of  time,  Indeeil,  this  \^  a  much 
more  fre^jueiit  (teeurrerice  tliiui  the  furtner  anomaly,  and  tlie  two  ])oinls 
of  espeeial  vahie  to  the  medicolegal  expert  are  the  (leti-rniinatiou  of  the 
degree  of  deveh>pineiit  of  tlie  fetu?  at  any  given  jteritxl,  and  the  deter- 
niination  of  the  period  itf  vial>ility  of  a  eliild,  <ii'  its  eapauity  to  live  after 
hirih — that  is,  as  an  hidepemlent  being. 

It  is  Uitt  at  all  infre<juent  for  a  woman  periodieally  to  terminate  her 
pregnauey  at  the  eiglith  luinith.  For  her,  eight  mimtli^'  growth  consti- 
tutes tlie  developtnent  to  lerm.  IL'nee,  should  the  <jncstion  arise,  Was 
this  child  conceive*!  prior  to  marriage*  no  coitus  having  been  indnlgetl 
in  by  tlie  CfUijile  before  the  cousuumuition  of  tlie  vows?  an  examination 
of  the  piiysiea!  elianicteristics  nf  the  infant  will  probably  decide  as  to 
its  peritnl  of  devehipnient,  E^[>erially  will  this  be  siinplilie*!  if  the 
child  be  still-lwm,  ho  that  an  examination  of  its  organs  and  bony  strac- 
turt»s  will  be  possible.  A  nio.st  iuslrnctive  point  to  note  in  this  connec- 
tion is  the  length  vi'  t!ie  fetus,  which  is  a  factor  bearing  a  more  jx^rma- 
nent  relatiou  to  the  development  of  the  child  than  do  the  size  and 
weight.  There  is  no  relationship  existing,  liowTver,  between  the  size 
and  t!egr<H»  of  st4mtness  of  the  motlier  and  the  size  of  the  offspring,  a 
larg(^  and  well-<Ievelnpeil  woman  often  prc)dueing  a  small  and  immature 
baby  with  eonsidenihlc  diHii-uIty,  and  vitn-  vei>a. 

Recognr/lug  the  importance  of  the  length  of  the  fetus  in  detenu in- 
ing  the  degree  of  deveh)pment  in  a  given  ease,  Ahlfeld  has  fiirnnilatwl 
a  rule  and  table  whcR-bv  fetal  size  may  be  deterniincHl  prettv  necuRitely 
even  before  birth.  He  finds  that  the  long  axis  of  tlw  fetus  lying 
flexrti  in  the  ntenin  (the  fetal  ellipse)  is  nearly  half  tlu-  entir*-  length 
of  the  fetus  when  extended.  The  long  axis  of  the  fetal  ellipse  may 
be  determined  fippmximatc^ty  by  placing  one  arm  of  a  |)e!vimeter  in  the 
vngina  against  the  tetal  jvresentation,  while  the  remaining  nrm  rests  on 
the  extPL'mitv  of  the  fetal  ellipse  in  the  uterine  i'lmjbis.  On  doubling 
this  measuHMnent  the  apprf^ximaie  length  of  (he  f4'tns  at  the  given 
periofi  of  pregnancv  will  be  obtaincfl.  In  the  following  tabh'  are  given 
ttie  measnrcMuents  nml  weights  of  the  fetus  at  varying  periods  in  tlie 
latter  half  of  pregnancy,  as  determinetl  by  this  method  : 


Time. 

At  the  '2rnh  week 

**      'J8th  *• 

'*      ftOth  '• 

»*      8«d  »' 

"      34lh  *' 

.S5th  '* 

amh  " 

HHth  " 

■lOth  *' 


Axesof  FfUl  Klltpse. 
17 J  cm.     (0.88  in.) 


length  of  F«tuB. 


ao 


-  20J 

-  ^H 


(7.87 
(8.12 
(8.36 

(8.ai 
(8  7r> 

(9.40 
(9.84 


30 
4(» 
41 
42 

4a 

44 

■J7; 

411 
50 


cm.  (13.77  i 

"  (lA.-r, 

"  (1C.25 

•'  (lfi.78 

"  (17-22 

"  (17.51 

•'  (1H.21* 

"  tlQ.fiS 


n.) 


WelKhl. 

1213  Km.  (3ft  o2.) 
3}  pounds. 

Ji 

6 

It 
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There  is,  of  course,  just  as  much  variation  in  new-born  infants  as 
r^;ards  size  and  development  as  in  children  of  older  growth.  A  fetus 
carried  to  term  may  be  smaller  and  punier  than  a  fetus  of  eight  months' 
growth  ;  and  one  fetus  of  eight  months'  development  may  be  larger 
than  another  of  the  same  age.  As  a  rule,  however,  there  will  be  pres- 
ent characteristic  marks  that  will  determine  pretty  accurately  the  age  of 
development. 

Paternity. — The  question  of  paternity  may  arise  not  only  in  these 
ca^es  of  birth  of  a  child  at  some  time  before  the  normal  duration  of 
pregnancy,  but  also  in  cases  of  posthumous  birth  occurring  over  nine 
calendar  months  subsequent  to  the  paternal  death ;  in  cases  of  sup- 
posititious children  advanced  as  legitimate  heirs  to  an  estate ;  and  in 
cases  of  bastardy  with  an  attempt  at  blackmail.  This  intricate  question 
can  be  solved  only  by  the  presence  or  absence  of  paternal  characteristics 
of  fece,  form,  speech,  traits,  and  manner ;  or  by  the  presence  or  abseiwe 
of  paternal  physical  peculiarities  or  defects,  although  the  latter  may  be 
present  in  a  given  case  without  any  possibility  of  paternity — namely, 
as  a  result  of  the  occult  process  known  as  maternal  impreasioHy  in  which 
a  peculiarity,  mental,  physical,  or  both,  is  stamped  upon  an  oifspring  as 
a  result  of  some  profound  mental  impression  made  upon  the  mother 
while  carrying  the  child.  This  impression  may  be  made  merely  on 
sight  by  a  man  other  than  the  legitimate  husband,  and  the  defect  in  the 
child  does  not  necessarily  imply  illicit  relations.  The  equally  occult 
question  of  teUgony,  or  the  influence  of  a  previous  sire  upon  the  chil- 
dren of  a  subsequent  one  through  the  same  woman,  must  also  be  l>ome 
in  mind.  Such  a  transmission  of  previous  paternal  traits  is  well  rec- 
ognized in  horses  and  cattle,  and  isolated  instances  have  been  noted  of  a 
similar  character  in  man. 

Viability. — By  the  viability  of  a  child  is  meant  the  ability  mani- 
fested by  the  child  to  survive  as  an  independent  being  apart  from  its 
mother.  The  age  of  viability  varies  in  divers  species  of  animal-kind. 
It  is  conceded  generally  that  180  days,  or  six  calendar  months,  is  the 
age  of  viability  for  the  human  infant.  Undoubted  cases  have  been 
reported  where  the  fetus  was  born  just  at  six  months  of  intra-uterine 
development.  Infants  born  in  the  fifth  month  or  even  as  early  as  the 
fourth  month,  have  survived  for  a  short  time,  but  such  infants  can  never 
\ie  conceived  as  having  reached  the  period  of  viability.  In  instances  in 
which  infants  of  supposedly  less  than  six  months'  duration  have  sur- 
vived, doubts  must  be  entertained  as  to  the  accuracy  of  the  calculation. 
The  only  reliable  evidence  in  such  cases  consists  in  a  careful  cx|)ert 
investigation  of  the  tissues  and  organs  of  the  child  if  it  subsequently 
die,  or  of  the  physical  manifestations  at  the  time  of  birth.  Children 
Iwrn  at  this  tender  age  (six  months),  if  they  survive  the  perils  of 
infancy,  are  very  prone  to  succumb  in  early  childhocnl  or  in  early  adult 
life  U>  diseases  that  children  of  ordinary  vitility  would  survive. 

I/ive  Birth. — An  interesting  medicol^^l  question  naturally  arises 
in  this  connection — namely,  what  constitutes  a  live  birth  ?  Upon  the 
answer  to  this  query  will  often  depend  the  decision  in  important  trials 
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for  tbe  rights  of  iuLerituiicti  iiiid  similar  legiil  qne.Ktinns.  It  is  now 
gfiieniUy  recoj^uiztMl  that,  for  u  live  biiili  to  hu  aL'uninplish*^d,  it  is  ui'Cfs- 
sury  that  tlit-  wluJe  LmmIv  l>e  hroiiglit  into  the  workl.  Thfre  must  he 
indciKMuk'nt  circuhitiou  ;  the  whok'  l)<»dy  of  the  child  must  Imve  come 
forth  fi\)ni  the  IxhIv  of  tht*  hhjIIilt,  hut  the  nniljiliual  tiord  need  uot 
Lave  lutin  st*jmnited.  lW>e  statt^s  that  "art^ordin^  to  the  laws  of  the 
UnitciJ  Stall's  ami  Etii^laiKl  urithiT  lircatliiiig  nor  frying  art*  essential  to 
cstubli.sli  a  livL'  hirlli  ;  llie  pulsation  of  the  eliild's  lieart,  4tr  of  one  of 
its  tirteriesj  or  the  sliglitest  vohmtary  nntvemeiif,  is  regjinhnl  its  suffi- 
cient for  this  purpose.  In  S-othmd,  erying  is  re^irtiwl  as  es^eatial  ;  in 
Fniuee,  respiration  ;  and  in  tTerniany,  erying,  atto^tcnl  by  unimpciieh- 
uhh-  witnesses."  Live  hirth,  therefore,  is  to  he  looked  ujwin  as  quite  a 
ilitlereiit  tiling  i'roin  viuhility.  A  live  hirth  at  lour  ttr  four  an<l  a  half 
rnontlis  will  win  a  law-suit,  it  may  he,  of  one  kiml — as,  for  instuueo,  a 
question  of  Umaiu'^y  hy  courkAy^  where  a  husband  acquires  a  lile  interest 
in  the  property  of  his  wife  at  her  death,  [irovided  a  living  child  is  horn 
during  the  lile  of  the  motlier, — tluit  is,  not  jMistumrteni  Cesarean  set> 
tion, — and  not  manifesting-  the  trait.<  ol'  a  monster  ;  but  it  would  not 
win  a  suit  requiring  the  delivery  of  a  viable  infant  in  (lie  full  sense  of 
the  term  as  already  given.  It  is  n<^)W  ver}'  well  settlcnl  thiit  a  child  en 
ventre  na  mrrCy  for  all  jtractieal  purj>oses  tending  tt»  its  own  l>enefit,  is 
considered  as  ahsolutcly  Imrn.^ 

The  Appearance  of  the  Fetus  at  the  Different  Months 
of  Gestation. — Fnmi  ihe  (oreg<ang  ^tatelnents  it  bi-eotues  evident 
that  an  e.\aet  knowledge  of  tlie  eharaeteristie  features  of  the  einhry<» 
and  fi'tus  in  successive  months  <if  ge.-tation  is  most  iuqMirtant  in  me^lii-o- 
h^gid  [)raetiee.  In  the  fallowing  classiticalion  the^c  ieatuivs  arc  fully 
prescnt<'<l. 

Fetal  Development  at  the  Successive  Months  of  Gesta- 
tion.— From  the  Fourth  to  the  Twelfth  Day  (the Time  of  Entrance 
into  the  Uterine  Cavity). — The  embryo  exists  at  Hrst  merely  :*s  the 
disk-like  enihrvouic  s|«it.  So<«i  a  tube  appears,  the  primitive  neural 
canals  opening  below  and  supjuirting  l>elow  a  globular  hag.  The  dors;d 
or  abdominal  |)lutes  are  visible.  Tlie  cnd>ryo  lies  within  the  zona  pd- 
IncidtK     St/,e  of  the  ovinii,  |  em,  [\  in.)  ;  4»f  tlie  embryo,  \  eni,  (-y^^  in.). 

From  the  Fourteenth  to  the  Eighteenth  Day. — Tlie  embryo 
appeal's  as  a  seuiitnmsparent,  gelatinous,  riwculcnt  mass,  measuring  about 
21  lilies  in  length,  or  \  inch. 

First  Month. — The  amnion  and  imibiHcal  vesicle  are  fully  formed  ; 
the  alhmtois  is  present,  hut  is  not  united  with  the  chorion  ;  there  is  l>ut 
a  smati  annnnit  of  liijuor  ainnii  ;  the  visceral  archo  are  thstinct ;  the 
spinal  cjuial  is  ehiseil.  The  curved  ftirm  of  the  ictus  i.s  noticeable. 
The  fetiil  heart  may  he  distinguished  ;  tliere  are  primitive  traces  of  the 
liver  and  kidneys  ;  the  nasid  pits  ami  eyes  aji[x^r,  as  do  also  tlie  intes- 
tine and  the  ana!  and  oral  orifices  ;  the  extremities  are  rudimentary. 
The  length  of  the  ovum  is  about  f  inch ;  of  the  fetii^,  1  cm.  (J  inch  or 
4  to  B  lines) ;  its  weight  is  20  grains. 

'  American  and  EngtUh  Encydvp^ia  o/"  Laus^  fi«cond  edition,  p.  719. 


FETAL   DEVEIX>PMENT  AT  DIFFERENT   MONTHS.  75 

Second  Month. — ^The  embiyo  is  the  size  of  a  pigeon's  egg.  The 
amnion  is  distended  with  fluid,  and  is  in  contact  with  the  chorion.  The 
chorionic  villi  are  well  developed  at  the  placental  site.  The  umbilical 
vesicle  is  small ;  the  umbilical  cord  is  distinct,  and  the  umbilical  ves- 
sels visible.  The  visceral  cleils,  with  the  exception  of  the  first,  are 
closed  ;  the  head  forms  more  than  two-thirds  of  the  embryo ;  the  eyes, 
nose,  mouth,  and  ears  are  distinguishable ;  there  are  primitive  traces  of 
the  hands  and  feet,  which  are  webbed ;  the  vertebrse  are  present ;  the 
form  and  disposition  of  the  brain  and  cord  can  be  recognized.  There  is 
beginning  formation  of  the  external  genitals,  although  sex  is  not  differ- 
entiated ;  the  Sylvian  fossa  is  present ;  there  is  a  b^inning  of  the  ossi- 
fication of  the  lower  jaw,  ribs,  vertebral  bodies,  and  clavicle  ;  the  cir- 
culatory system  is  forming ;  the  Wolffian  bodies  are  present,  although 
l)eginriing  to  disappear ;  the  kidneys  and  suprarenal  capsules  are  form- 
ing. The  length  of  the  fetus  is  4  cm.  (1}  inches  or  15  to  18  lines)  ;  its 
weight  is  4  grams  (6Q  to  62  grains). 

Third  Month. — The  embr^'o  has  attained  the  size  of  a  goose-^g ; 
nourishment  takes  place  by  means  of  maternal  blood ;  the  chorionic 
villi  are  lost ;  the  placenta  is  formed,  but  is  small ;  the  umbilical  cord 
is  spiral,  and  about  3  inches  long ;  the  decidua  refiexa  and  decidua  vera 
come  in  contact;  the  pupillary  membrane  is  present;  the  eyes  and 
mouth  are  closed  ;  the  teeth  begin  to  appear ;  the  digits  become  distinct 
(they  are  not  webl)ed,  and  show  membranous  nails ;  the  toes  are  still 
webbed) ;  the  neck  is  distinguishable ;  the  ribs  are  formed  ;  the  genital 
organs  are  very  prominent,  the  penis  and  clitoris  being  of  equal  length ; 
the  uterus  appears,  thus  distinguishing  the  sex  ;  the  integument  is  form- 
ing ;  the  tubercula  quadrigcmina,  optic  thalami,  and  corpora  striata  may 
be  seen  ;  points  of  ossification  are  present  in  most  of  the  bones.  The 
length  of  the  fetus  is  9  cm.  (3J  inches) ;  its  weight  is  30  grams  (450 
grains). 

Fourth  Month. — The  placenta  weighs  about  3  ounces.  There  is  a 
formation  of  Wharton's  jelly  in  the  cord  ;  the  latter  is  two  or  three  times 
the  length  of  the  fetal  body ;  the  head  is  about  one-fourtli  of  the  body- 
length  ;  there  is  a  formation  of  short  silvery  hair  upon  the  scalp,  and 
of  lanugo  upon  the  bcxly  ;  the  skin  is  rosy  and  very  delicate  ;  the  mouth 
Ls  o|)en  ;  the  external  ear  measures  5J  to  7J  mm. ;  there  are  a  develoj)- 
ment  of  the  convolutions  of  the  brain  and  a  formation  of  the  muscles ; 
the  pupillary  membrane  is  quite  distinct ;  the  intestines  contain  mecon- 
ium ;  the  sex  is  well  defined;  ossification  begins  in  the  lower  segments 
of  the  sacrum,  and  in  the  frontal  and  occipital  bones  ;  the  liquor  aninii  is 
rolatively  less  in  quantity,  and  the  fetus  nearly  fills  the  uterine  cavity. 
The  umbilical  cord  is  about  7  inches  in  length,  and  is  inserted  al)ove 
the  lower  fourth  of  the  linea  alba.  The  length  of  the  fetus  is  16  cm. 
(6J  inches) ;  its  weight  is  55  grams  (848f  grains). 

Fifth  Month. — ^The  placenta  weighs  6  ounces ;  the  umbilical  con! 
measures  12  inches;  the  hair  and  nails  are  fully  formed;  the  head, 
heart,  kidneys,  and  liver  are  disproportionately  large ;  the  vemix  case- 
oea   appears;    the   face   is   wrinkled   and   senile.      The  external  ear 
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measures  from  8  to  12  mm.  in  leiiglh;  tlic  pupillan-  membrano  is  still 
prest'iit.  Tlie  oyeliils  lirgin  ttt  o|X'n  ;  tIh'  Sylviim  iussa  bwonias  tri- 
HU^iihir;  i\w  tissiires  of  !\ol;ul4l(^  a]t]n'nrs  ;  tlic  l>]*fiiii  weij^lis  7*20  ^niiii,-* 
(Wi-iizels)  ;  ossiticjititm  ln-gius  in  iln^  jiulns,  nili'i>j  aud  iM*hiiiiiK  Tlie 
Icn^h  of  the  fetus  is  25  cm,  (9  J  ini-lics) ;  its  weight  is  273  grami;  (10.8 
ounces).     Feui!  movoitionts  nw  jn'rerptihle. 

Sixth  Month. — Tliere  is  u  f>e^iiuiiu^  dep*>sition  of  fat  in  the  snln 
e.iit;nu'ons  irUular  tis^^ue  ;  ihe  eolor  of  the  hmW  is  <'innalKir  re<l  (I\ecse)  ; 
the  jwilms  mid  soU-s  are  purptisli  in  tint  ;  tlu'iN'  is  inrirnse*!  trrowtli  of 
hair,  and  the  ap|>earance  of  eyebrows  and  eyeJui^bes  ;  the  head  is  very 
«»fl,  and  the  Ibntauels  wide  open;  the  membrana  pupillaris  is  present; 
the  eyelids  arc  adherent  ;  the  utnbilieus  is  slightly  almxe  the  pubis;  the 
testieles  eomnienee  t+)  ileseend  tuwanl  the  inguinal  rinp: ;  tlie  labia  ]>ro- 
jmtt  but  do  not  cover  the  eliloris  ;  there  is  beginnin*;  ossifiiation  of 
the  manubrium  and  pubic  bones;  a  nmall  quantity  of  meconium  is 
found  in  tlie  eaioti  ;  the  bladder  is  snuill^  bard,  and  jiyriform.  Tlie 
external  ear  measures  from  t(i  to  24  mm.  ;  fheSylviiin  Jissitre  is  iifrmwl, 
ancl  tlie  jireeentral,  inferior  trniital,  aiui  intra[>ariet;d  eerebnd  sulci 
apix-ar,  Tlie  length  of  the  ietus  is  30  cm.  (10  to  11  uieltes) ;  its  weight 
is  71  o  grams  (23  ounees). 

Seventh  Month. — The  skin  is  still  wrinkleil  and  nnldish,  and  is 
covered  with  veruix  easensa  ;  tfie  lanugo  beghis  to  disip]iear  from  the 
face;  tlie  luiir  on  the  scalp  is  about  k  inch  long;  tlie  eyelids  are  open  ; 
the  menibr.uia  pujiillaris  <lisap]»ears  ;  tlie  mwlulhi  ob]ono:iitii  can  be  dis- 
tinguished ;  the  cerebral  convolutions  l»egin  to  ihrm  ;  the  ears  lie  close 
to  the  sidi'  of  the  hej»d  ;  the  external  auricle  measures  2»>  mm.  ;  the 
t4'stii'les  are  at  or  in  the  inguinal  eaual ;  the  deeidua  reilexa  and  deciilua 
vera  have  no>v  thoroughly  nuTgtHl  into  one;  the  finger-nails  di*  not 
(piite  H'ach  the  fingers*  ends  ;  meeoTjiuni  exists  in  the  large  intestine ; 
ossilieation  centers  aj)pear  in  the  astragalus  and  first  |)ieee  of  the  ster- 
niiin.  The  lengtli  ot'  the  fetus  is  36  em.  (13^  inches);  its  weight  is 
121.*'>  gnuns  i'M  ounces). 

Eighth  Month. — The  humgo  begins  to  disappear  from  the  face; 
the  skin  is  thicker  mul  of  a  more  naliind  color;  tlu.'  nuiis  are  harder, 
but  <lo  not  ]in>je('t  beyond  the  iinf;er-tips ;  vnlvidie  etninivcutes  are 
found  ill  the  small  intestine  ;  llie  breast^i  often  projtvt  ;  the  liver  is  still 
very  large  ;  the  loft  testicle  is  in  the  scrotum  ;  the  bingw  are  reddish  ; 
the  intnertion  of  the  funis  ia  but  slightly  Uelow  the  middle  of  the  ImhIv  ; 
the  exteniiil  aurielo  measures  from  2fi  to  28  mm.  ;  ctssilieation  Ix^gins  in 
the  Het^oud  pi*^ii*  ol"  the  stemnni  and  in  Ih**  hiwer  ( piphysis  of  the  ienuir  ; 
the  bniin  weighs  4800  gniiiis  (Wen/t^ls).  Thr  length  of  the  fetus  is 
40  em.  fir»J  inrlies);  its  weight  is  HJ17  gnims  (4iJ  ]Miunds). 

Ninth  Month. — There  is  ft  great  inerease  in  the  amount  of  sub- 
cutaneons  fnt  ;  the  face  lose'*  its  wrinklt^l  ami  senile  ap[M'amnce  ;  the 
lanngo  l>egins  to  disa])|)i'ar  from  the  htnly  ;  both  te-.ticles  are  in  the 
scnttum  ;  the  vulva  is  closwl ;  the  grjiv  yHirti(>n  of  tin-  bniin  begins  to 
appear;  the  weight  of  the  brain  is  6150  grains  ( Wenzels) ;  all  the  di- 
ameters of  the  fetal  head  are  about  1  cm.  (J  inch)  smaller  than  at  term. 
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The  length  of  the  fetus  is  45  cm.  (17|  inches);  iis  weight  is  1990 
grams  (5J  pounds). 

The  Fetus  at  Term. — The  body  of  the  fetus  at  full  maturity  is  well 
rounded ;  the  lanugo  has  disappeared ;  the  face  has  lost  its  wrinkles ; 
the  skin  is  rosy  ;  the  nails  project  beyond  the  finger-tips  ;  the  eyelashes 
and  eyelids  are  well  formed ;  the  eyes  are  open ;  the  bones  of  the 
cranium  are  in  contact ;  the  fontanels  are  small ;  the  cerebral  convo- 
lutions are  numerous ;  the  cuboid  bone  is  beginning  to  ossify.  The 
osseous  deposit  in  the  inferior  epiphysb  of  the  femur  measures  2  or  3 
lines  in  diameter ;  meconium  is  present  in  the  large  intestine  only, 
which  it  nearly  fills ;  the  breasts  are  well  formed  and  contain  secretion ; 
the  bladder  contains  urine;  the  length  of  the  foot  is  8  cm.  (3.14 
inches) ;  this  is  r^arded  by  many  as  an  important  proof  of  fetal 
maturity.  The  external  auricle  measures  33  to  36  mm. ;  the  ear  and 
nose  cartilages  feel  hard ;  the  cord  is  inserted  from  8  to  10  lines  below 
the  center  of  the  body  (Moreau).  The  length  of  the  fetus  is  oO  cm. 
(19 1  inches)  ;  its  average  weight  is  2737  grams  (7  J  pounds).  Children 
at  full  term  may  weigh  only  from  4  to  6  pounds,  or  they  may,  without 
prolongation  of  pr^nancy,  have  a  weight  of  from  12  to  14  pounds.  Such 
a  weight,  however,  presupposes  an  overextension  of  pregnancy.  The 
weight  is  not  so  coastant  as  the  length  of  the  child. 

Multiple  Pregnancy. — Closely  allied  to  the  question  of  legiti- 
macy is  the  subject  of  multiple  pregnancy,  which  may  manifest  itself 
in  various  and  perplexing  ways.  This  will  include  a  consideration  of 
twin  pregnancy,  in  which  one  child  is  delivered,  but  the  other  is  not 
bom  for  several  weeks  or  months  subsequently  ;  superfetation  ;  a  double 
utenis  ;  and  a  coexisting  intra-uterine  and  extra-uterine  fetation. 

Superfetation. — By  this  term  is  meant  the  fertilization  of  an 
ovum  when  there  is  another  ovum  from  a  previous  ovulation  in  ittero- 
gestation.  These  children  may  he  delivered  at  the  same  birth,  the  one 
showing  signs  of  maturity  and  the  Other  of  immaturity  ;  or  else  both 
are  Ixim  at  full  term  at  an  iuterval  of  from  one  to  three  months, 
aeconling  to  the  difference  in  the  dates  of  conception.  For  a  long 
time  the  possibility  of  such  an  occurrence  as  this  was  absolutely 
denied.  A  few  authentic  cttses,  however,  have  shown  that  it  may  ex- 
ceptionally occur,  but  only  within  the  first  three  months  of  gestation, 
l)ofore  the  union  of  the  decidua  reflexa  and  decidua  vera  has  been  com- 
plcteil.  During  this  time  a  new  ovum  can  be  fecundated,  no  insur- 
mountable barrier  existing  to  the  ascent  of  the  s|)ermatoz<)id.  A  more 
difficult  |)oint  to  decide  is  the  question  as  to  the  continuance  of 
ovulation  during  gestation.  While  it  is  undoubtedly  tnie  that,  as 
a  rule,  this  pnKXJss  is  alwlished  during  the  progress  of  a  uterogesta- 
tion,  exceptions  to  the  rule  occur  here  just  as  readily  as  they  do  in  all 
the  other  functions  of  the  Ijody.  This  has  been  proved  by  the  delivery 
of  twins  one  black  and  the  other  white,  the  product  of  different  coitions ; 
and  by  the  presence  of  combined  intra-uterine  and  extra-uterine  gesta- 
tion a<!vanced  to  different  periods,  the  extni-uterine  pnxluct  showing  the 
more  advanced  development,  although  subjected  to  greater  difficulty  in 
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the  securing  of  proper  uourishmeni  tlian  its  fdltjw  iii  utero,  hcnoc  Iwiing 
of  prior  tWrmution.  The  mere  Kuppression  of  the  meiiKtriuvi  Amotion 
during  the  pi^tgresH  of  pregnancy  (i*>e.s  not  ne<^'!*.sarily  indicate  the  ahol- 
ishnient  of  uviilution  at  the  same  time.  As  we  have  seen,  the  two  are 
nut  intenlc[»eudent. 

Tlic  theor}'  advunood  by  obstetricians  who  do  not  believe  in  the  ]*os- 
sibility  of  su|)erfetiitiori  lus  an  explanation  of  cases  of  this  dcscnption  is 
that  of  the  existence  «>f  a  twin-gestation  in  which  one  embryo,  imbibing 
moiv  nutriment  than  the  nther,  outgrows  its  feHow  ;  thus  one  may  u\*- 
pear  of  but  seven  or  eight  months'  development  and  the  other  show  i'ull 
maturity  ;  or  they  advance  the  }K)ssible  existence  of  a  double  uterus 
{uteruft  bipaHituji)  in  wbieh  one  ovum  is  fertiiizeil  in  either  litems  at 
successive  cf>iti(ms.  Tlie  unmistakable  evidtaues,  however,  uf  double 
conception  in  lower  animals  piiive  the  possibility  oC  the  same  in  wiinien. 
TliUsi,  Reese  reports  tlie  instance  t»f  a  mare  covered  ^uceessivel}'  by  a 
horse  and  an  a&s,  and  pnxhjcing  at  the  Hanio  birth  a  horse  luid  a  mule. 
It  is  beyond  doubt,  however,  that  twin  intra-uterine  pn^nuney  nuiy  Ik; 
associiite*!  with  anomalies  of  development  such  ns  liavo  been  ineiiti<ineil. 
Monstrosities  may  result  from  imt  Ultimate  union  of  tl*e  twin  emhryoual 
parts ;  or  thnmgh  some  vngurv  of  nature  one  embryo  may  he  better 
nourisluHl  and  ontgnnv  its  fellow,  wliieji  may  ]>orish  at  an  eairly  age  nnd 
Hnih-rgi)  mnmmilii'ation  or  calcifie^ition  during  the  growth  of  its  fellim*. 
Sueb  an  embrvo  {ffrftifi  jtajrijnuu'ux^  may  be  ex]K'lliil  at  any  snbswpient 
peri<Mi  of  the  g<:'statit)n,  at  tlie  time  of  the  birth  of  the  living  cliild,  or  at 
Bomc  subse^pient  jwriod.  It  is  also  quite  |X)ssible  to  conceive  of  a  twin, 
undersize<J  through  improjiei*  nourishment,  being  retained  in  utero  for 
two  or  three  mr»nths  hmger  tban  its  fellow^  until  it  bas  arrivwl  at  a 
pntjKT  degree  of  development.  This  wtiuld  substantiate  the  view  of 
those  who  believe  that  only  a  mature  fetns  is  (itte^l  by  nature  for  birth. 
The  further  apart  the  births  of  the  ehildren,  the  greater  the  improba- 
bility of  the  existence  oi'superfetatinn.  It  is  known  that  a  w<tman  can 
conceive  within  a  fortnight  after  delivery  (Ht^niiar),  so  that  it  would  l>e 
|>ossil)le  for  her  to  be  delivered  of  a  mature  fetus  on  a  given  dnte, 
mid  about  nine  months  snbs(H|uently  l>ear  another  mature  fetus.  This, 
however,  does  not  constitute  superfetation. 

THE  DETERMINATION  OF  SEX, 

HERMAPHRODITISM. 

In  certain  qiu^stions  totiching  up<jn  "  live  birtli  "  and  "  tenancy  by 
courtesy"  an  analogous  subject  may  arise  should  tin*  fetus,  Mbirh  may 
have  survived  or  have  livc^l  Ibronly  a  (ew  minutes  atlter  separation  from 
its  mother,  present  abmimialities  of  its  genital  organs,  or  fiinHi]<l  they 
1)6  so  immature  as  to  render  (Joubtful  the  sex  of  the  eldld.  Should 
the  i>tfs]>ring  be  monstrous,  it  is  not  cfuisidrrerl  a^  eajwhle  of  inherit- 
ing ;  and  should  a  male  child  be  desimus,  it  will  become  most  impera- 
tive in  these  cases  of  so-calle<l  hermaphroditism  to  determine  accurately 
the  sex. 
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In  the  trae  sense  of  tbe  term^  hermaphroditism  means  the  pres- 
ence in  ODe  individual  of  the  generative  organs  of  both  sexes  ;  it  is  by 
license  now  applied  to  all  individuals  in  whom  the  sexual  organs  are 
so  obscure  or  distorted  as  to  render  doubtful  the  individual's  sex.  A 
true  hermaphrodite  is  exceedingly  rare,  but,  according  to  Grould  and 
Pyle,  some  cases  have  been  proved  such  by  dissection,  portions  or  even 
entire  genitalia  of  both  sexes  having  been  found  in  the  same  body. 

Two  distinct  types  of  pseudohermaphroditism  occur — the  male  and 
the  female.  In  tbe  one  there  will  be  a  clefl  scrotum,  an  ill-developed 
penis,  perhaps  hypospadias  or  epispadias,  rotundity  of  the  mammae, 
and  feminine  contour ;  in  the  other  a  prolonged  clitoris,  prolapsed 
ovaries,  grossness  of  figure,  and  hirsute  appearance.  As  will  be  noted 
in  these  individuals,  the  anomaly  in  most  cases  consists  of  a  malforma- 
tion of  the  external  genitals.  There  exists  a  type  of  hermaphroditism 
in  which  it  is  impossible  definitely  to  declare  the  sex,  even  afler  careful 
dissection  of  the  parts ;  these  individuals  have  been  termed  neiUer 
hennapkroditea. 

In  determining  sex  the  presence  of  ovaries  or  testicles  is  the  im- 
portant point  to  ascertain.  Periodic  discharges  of  blood  would  indi- 
cate a  female,  while  an  escape  of  semen  would  designate  the  male.  The 
absence  of  one  testicle  (monorchid),  either  congenitally  or  postK>pera- 
tive,  is  no  bar  to  procreation,  nor  does  failure  of  the  testicles  to  descend 
(ciyptorchid)  interfere  absolutely  with  the  procreative  power  of  tbe 
individual.  In  tbe  unfortunate  subjects  of  pseudohermaphroditbm  it 
is  often  impossible  to  come  to  any  positive  conclusion  as  to  their 
sexual  nature  until  the  time  of  puberty.  It  may  be  then  that  the 
distinctly  feminine  or  masculine  traits  will  develop  and  assign  the 
individual  to  his  or  her  place  in  life.  Often,  however,  a  truly  femi- 
nine individual  will  at  this  time  or  subsequently  assume  masculine 
features,  such  as  the  development  of  a  beard  or  the  deepening  of  the 
voice.     The  reverse  may  be  true  of  male  pseudohermaphrodites. 

As  might  be  expected,  the  I^al  aspect  of  hermaphroditism  is  a 
complicated  matter.  In  Rome,  according  to  the  authorities  already 
quoted,  "  a  hermaphrodite  could  be  a  witness  to  a  testament — the 
excluriive  privilege  of  a  man — iind  the  sex  was  settled  by  the  predomi- 
nance of  distinctive  traits.  If  tbe  male  aspect  and  traits,  together  with 
tbe  generative  organs  of  man,  were  more  pronounced,  then  tlio  indi- 
vidual could  call  himself  a  man.  There  is  a  peculiar  case  on  record 
in  which  the  question  of  legal  male  inheritance  was  not  settled  until 
tbe  individual  had  lived  as  a  female  for  fifty-one  year^."  In  later 
b'fe  tbe  (question  of  sexual  development  or  capacity  plays  an  imj>ortant 
nMe  in  deciding  suits  for  rape,  impregnation,  aiul  allied  subjects. 

THE  SIGNS  OF  DELIVERY* 

In  the  determination  of  a  lawsuit  on  the  plej*  of  legitimacy  it  will 
fntjuently  l)ecorae  necessary'  to  make  a  pliysical  examination  of  tbe 
woman  to  discover  tlie  j>resence  or  absence  of  tlie  signs  of  a  delivery, 


either  reniutf  or  recont,  tu'i'iinlin^  io  tlu-  atrc  ni'llni  c.liiUi,  Tliis  investi- 
gation is  nnivh  nujre  frrijueiillv  lUM'twsary  than  is  a  nRtlicolc^l  inve.sti- 
giitiou  to  jK'ertain  tliu  cxist<"iKH'  ttf  proj^imm-y,  eukI  naturully  is  nuniiivd 
in  wises  of  ct)neoiiIment  of  liirtli  or  infinitieide.  The  question-,  arising 
iirt'^  Is  there  any  reason  for  siispeeting  a  jiregiuiney  anil  iJeliver}',  either 
from  tho  ]>liysie4il  condition  of  tlie  woman  liervelf  or  friun  the  aetions  of 
hrr  frirnils?  atnl,  in  tlie  ('>a>ie  of  a  feijnH'd  hirlli  witli  thi"  pn^sontation 
of  a  .-u]i[Misititious  child,  Plas  this  wotnaa  u]M»n  her  hnity  the  marks  of  a 
delivery  tliat  will  corrcsjKmd  in  ilnte  to  the  n^r  of  (he  eliihl  ?  In  ease 
the  qnestion  15  one  of  criminal  alxirtion  in  wliieh  the  woman  lias  jwr- 
isIumI^  or  it  beeonies  neeessjir}'  to  jirov*'  the  ehustity  (tf  a  woman  n^ently 
tlt'ceasetl,  an  examination  of  the  hoily  is  essential  to  reveal  the  si^ns 
(►f  |iaiturition,  jireinuliire  or  at  tt'i'in,  thnt  must  exist.  Xatundiv, 
then,  the  siihjeet  tlivides  itself  into  the  two  great  headings — tlie  signs 
of  delivery  in  the  living  and  in  the  dead. 

Si^ns  of  Delivery  in  the  Living. — The  expul?i<m  of  the  priwl- 
nct  of  ettiireption  at  any  (inie  dunnn;  pregnajK-y  l>eli»re  the  full  oonqih'- 
tion  of  the  nine  months  of  intra-nteriiie  life  is  ealltn:!  hy  tlie  law  mis<':ir- 
riage  or  abortion.  No  arbitrary  division,  snch  as  exists  in  the  ohrtetrie 
sentie  of  the  woitls,  is  recognized  betM'cen  tlie  terms  miscarriage  and 
premature  labor.  01>stetri(*ally,  an  abortion  is  the  discharge  of  the 
ovum  at  any  time  during  the  tirst  three  nmnths  of  pregnancy  ;  miscar- 
riage is  the  disehnrgc  of  the  felus  (hiring  the  stH*onil  trimester  of  preg- 
nancy (tbnrth,  fii\h,  and  sixtli  montks);  and  premature  labor  is  the  dis- 
charge oi'  the  fetus  l>etwpen  the  sixth  ami  ninth  months.  This  distinc- 
tion ihx's  nfit  hold  in  a  legid  sense. 

The  signs  tliat  will  be  present  depend  upon  the  stage  to  which  the 
pregnancy  has  advanced  and  the  date  at  which  the  examination  is  made. 
An  early  abortion,  l>etween  tlie  second  and  tliird  months,  may  leave  no 
signs  whatever,  the  ovum  usually  escaping  in  its  entirety  without  lacer- 
ating the  cervical  tiN^ues,  which  ([nirkly  contnict.  l*n>balily  all  that 
the  ex|M'rt  would  have  to  depend  ujmn  in  such  a  i-ase  would  be  a  micro- 
scopic examination  of  the  scrapings  of  the  uterine  cavity  and  the  exist- 
ence of  a  slight  uterine  eidai^mcnt.  If  the  microscope  reveals  the 
characteristic  dci^idnal  cells,  which  exist  only  in  the  presence  of  a  gesta- 
ti^'a,  a  ]jositive  proof  would  be  had  of  the  woman  having  recently 
passeil  thrifugh  an  early  (h'liv*T}\  This  examiualion  will  prove  fruit- 
less if  not  made  within  the  fiivt  two  or  three  days:  hy  that  time  the 
jKirts  will  have  n'turne*!  to  (heir  normal  iNiiulitnuu 

AfttT  alHirtion  iti  the  tliinl  (>r  the  fourth  mouth  there  would  jiersist 
for  a  few  days  a  [tatulous  and  eongc^sted  eoiiditinu  <»f  the  vulvar  tissues, 
with  the  presence  of  more  or  less  vulvar  and  vugiurd  contnsiiins  or  abra- 
sii»ns  ;  the  cervix  uteri  will  also  present  a  characteristic  funnel  sha|>e 
(Spiegi'lberg),  and  the  hrea-stn  wonlfl  lie  congested  and  heavy,  probably 
showing  the  presence  of  a  small  amoiait  of  serous  Huid  (cttlostrum). 
If  a  septic  iideetiftn  has  occurrcil  at  the  time  of  delivery,  the  signs 
would  persist  for  a  hmger  time,  and  would  be  associatixl  with  exudate 
into  the  uterine  and  peri-uterine  tissues.     During  menstruation  there 
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will  be  present  a  certain  amount  of  vaginal  relaxation,  together  with  a 
bloody  discharge  which  must  not  be  confounded  with  that  of  early 
abortion.  The  characteristic  odor  of  the  decidual  tissue  will  be  of 
value  in  making  a  diagnosis  in  these  cases.  Herold  emphasizes  the 
general  anemic  appearance  in  early  pr^nancy,  associated  with  dryness 
of  the  skin  and  a  peculiar  excitement  of  the  puLse.  Very  oflen  in  early 
abortion  there  will  be  no  constitutional  symptoms  upon  which  to  base  a 
diagnosis ;  this  is  due  to  the  slight  amount  of  traumatism  attendant  upon 
dL^charge  of  the  small  ovum. 

After  delivery  at  term  the  signs  that  will  be  present  are  necessarily 
more  pronounced  and  longer  in  their  duration.  They  will  be  noted  in 
an  examination  of  the  breasts^  the  abdominal  surface,  and  the  genital 
organs.  Even  in  these  cases,  however,  it  is  important  that  the  exami- 
nation be  made  as  early  as  possible  after  labor,  for  the  woman's  tissues 
promptly  r^ain  their  normJal  condition.  In  most  cases,  after  the  lapse 
of  irom  eight  to  ten  days,  it  is  difficult,  if  not  impossible,  to  make  a 
positive  statement  that  labor  has  occurred.  For  instance,  in  a  case  of 
allied  child-murder,  two  weeks  after  the  labor  the  parts  will  have  so 
far  regained  their  usual  condition  as  to  present  only  the  slight  lesions 
that  follow  an  abortion ;  the  woman  could  readily,  in  such  a  case,  deny 
a  recent  delivery  at  term,  and  claim  that  her  pregnancy  resulted  in  an 
early  abortion,  thereby  avoiding  the  penalty  of  infanticide.  Again,  a 
complicating  factor  would  be  the  existence  of  a  twin  pregnancy  or  of  a 
superfetation,  in  which  the  blighted  ovum  was  discharged,  giving  the 
physical  signs  of  an  abortion  or  labor,  the  normal  pregnancy,  however, 
continuing  to  term. 

The  breasts  after  a  delivery  at  term  will  show  some  very  character- 
istic changes.  They  will  be  enlarged,  boggy,  turgid,  or  hard  and  nodu- 
bted ;  and,  for  a  varying  period  subsequent  to  labor,  will  invariably 
contain  serous  fluid  or  true  milk.  The  nipples  will  protrude,  the 
superficial  veins  will  be  prominent,  and  the  areolee  will  be  more  or  less 
pronounced.  If  the  secretion  of  the  breasts  be  arrested,  there  may  he 
noted  on  the  more  or  less  relaxed  and  pendant  organs  the  striee  or  linese 
albicantes  resulting  from  the  subcutaneous  stretching.  The  colostrum 
under  the  microscope  will  show  the  characteristic  colostrum-corpuscles — 
large,  round,  and  faintly  granular,  and  showing  nuclei  under  the  action 
of  acetic  acid. 

The  abdominal  walls  will  be  relaxed,  wrinkled,  pendulous,  and 
scarred  with  linese  albicantes  and  striae.  The  viscera  may  be  readily 
palpated,  and  if  the  examination  be  made  within  a  week  of  the  labor, 
the  uterus  will  be  felt  as  a  large  hard  body,  reaching  well  above  the 
symphysis  pubis.  This  same  condition  of  the  walls  may  result,  how- 
ever, from  ascites  or  a  lai^  ovarian  or  uterine  tumor,  or  in  emaciation 
occurring  subsequent  to  obesity.  It  is  of  value,  therefore,  only  if 
associated  with  changes  in  the  breasts  and  genitalia.  The  general 
surface  of  the  body  and  the  face  will  be  pale ;  the  skin  moist  and 
clammy ;  the  pulse  soft  and  compressible  ;  and  the  general  condition 
one  of  relaxation  and  weakness. 

Vol.  II.— « 
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The  genital  organs  are  relaxed,  more  or  less  swnllen,  and  batlifd  in 

the  lochiiil  discharges.  The  vagina  is  nmoolli,  relaxetl,  and  fapaeitms, 
and  may  shi iw  recent  t-cars  or  cicatrices,  Tht-  {R-rineum  may  he 
torn,  gnundating,  or  fidly  <'i<"ntrizc<l,  and  laornitious  or  evidence 
of  lacei-jitiou  here  ai*e  very  reliable  sig:ns  of  deliver).'.  The  cervix  is 
enlarge<I,  and  not  so  compact  in  ritnicture  as  normally.  Within  twenty- 
ftnir  hoiir.-^  the  interna]  o»  begins  to  close  if  all  the  uterine  cimtents  are 
extrmlc*:! ;  the  external  os  remains  [>atulous  for  several  days,  and  may 
show  a  transverse  laceration.  The  uterus  is  enlarged,  as  shown  by  the 
jwissage  of  the  .soun<l  and  by  |mlj>atiou,  its  size  varying  according  t<>  the 
time  that  has  elapsed  since  the  birth  of  the  child.  The  toeliial  dis- 
charge— which  may  Ix'  ab.se nt  after  the  third  day,  but  usually  cnntinues 
for  from  a  \>'eek  t*>  tv^'o  weeks  or  longiT^ — may  be  recogni/eil  by  its 
peculiar  odor  and  chafacteristie  changes,  and  uiicrosco|)ienlly  Ity  tlie  de- 
cidual (k'bris.  For  the  first  thnv  or  fimr  days  it  is  almost  pun-  bhHid, 
is  retl  in  color,  and  is  known  a^  the  for/tin  ntbi'u  ;  it  tlien  becomes 
serous  in  nature (/bc/aVj  >f<To*f<f),  and  so  remains  for  amitlier  three  (►r  ilmr 
days  ;  finally,  it  is  alm4ist  ]>nre  pus  of  a  yellowish  or  greenish  color 
[Juch'm  tifb(i).  The  labia  are  ihickened  and  voluminous,  and  may  show 
abrasions  and  contusions  ;  the  commissures  are  less  clearly  defined,  and 
the  posterior  usually  is  ruptured  ;  the  t^nrujieitlce  mip'tifonnrM  nre  ]>resent, 
and  aix;  most  prnmiiiint  in  primipanc. 

Signs  of  Delivery  at  a  Remote  Period. — All  the  foregoing  signs, 
with  the  exception  of  nterinc  enlargement  and  the  prasiuice  of  tears  and 
soars,  will  have  disapju-nreil  at  the  expinition  of  from  ten  days  to  a 
fortnight ;  hence  the  imjHtrtance  of  an  eiirly  investigjition  in  cases  de- 
manding a  mwlicolt^gal  examination.  In  t!ie  cases  that  ctime  under 
observation  after  this  peritxi  it  is  important,  in  the  first  place,  to  asceT- 
t;iin  how  long  a  time  has  elapsed  since  the  birth  of  tfie  i^iild.  After 
eight  or  ten  days  it  is  a  diiheidt  matter  to  state  detinitely  that  n  woman 
h^been  delivere<l  at  term  ;  af\er  tvvt>  or  three  nii»nlhs  it  is  legally  re- 
gardwl  as  imiM>ssible  to  as>ign  the  date  with  any  ilegree  of  precision, 
and  esjiectally  is  this  tnic  if  the  wcmian  be  a  primipara.  In  multipar- 
ous  women  there  are  (ireseut  certain  signs  that  indicate  the  previous 
occiirreiire  of  hd>4>r.  These  consist  in  a  more  or  less  flaeeii!  c<»ndition 
ot"  the  abdominal  walls,  witli  tJie  presence  of  glistening  white  si.-ai's  njMin 
the  (lanks  (/offvr  afhirtinttM)  hi  the  vast  maj(trity  of  eases.  Mann  states 
that  in  S  per  cent,  of  eliihl-lx'aring  women  these  scars  are  absent,  and 
it  nuist  not  be  forgotten  that  they  may  result  from  causes  of  abdominal 
distention  otlicr  (han  pregnancy,  as  uterine  and  ovarian  tumors,  ascites, 
and  after  such  wasting  fevers  as  tyj^hoid  aiul  typhus.  Tlic  breasts  will 
not  be  firm  and  protuberant,  as  in  virgins,  but  softer  atul  ]»endulous ; 
the  nipples  also  will  be  larger  and  more  prominent,  and  there  will  be 
greater  distrolitritioii  of  the  areolie.  The  vidva  will  be  patulous,  the 
labia  relaxed,  tin-  hymen  absent,  the  myrtiform  eaninclfs  prnniinent, 
the  commissmvs  indistinct,  the  fourehet  absi'nt  or  presenting  a  line  of 
sear-formation,  and  in  at  least  35  per  cent.  (>f  the  cases  a  laceration  of 
the  iKTineum,  more  or  less  extensive,  will  be  noted.     The  rug«  of  the 
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vagina  are  obliterated,  the  vaginal  walls  are  relaxed,  and  if  a  laceration 
of  the  floor  exists,  there  may  be  associated  a  partial  displacement  of  the 
anterior  wall  (cystocele).  The  cervix  uteri  will  be  larger  than  in  the 
virgin,  and  may  show  scar-tissue ;  the  os  is  linear,  and  may  admit  the 
tip  of  the  finger.  In  a  certain  proportion  of  multiparous  women, 
especially  if  the  children  have  not  been  carried  to  term,  these  signs  will 
be  absent,  and  it  will  be  impossible  to  distinguish  the  women  from 
nulliparse. 

Si^rns  of  Delivery  in  the  Dead. — After  death  from  supposed 
criminal  abortion,  or  in  certain  cases  of  claim  upon  an  estate  by  an  in- 
fant whose  mother  died  during  or  shortly  after  delivery,  it  may  become 
necessary  to  institute  a  postmortem  examination  of  the  woman  to  dis- 
cover, if  possible,  the  signs  of  parturition,  recent  or  remote.  In  each  case 
the  history  during  life  will  materially  assist  in  arriving  at  a  safe  conclu- 
sion. Interesting  instances  of  attempted  concealment  of  birth  have  been 
recorded  in  which  advantage  has  been  taken  of  the  occasional  phenom- 
enon known  as  co/^n  birth.  By  this  term  is  meant  the  postmortem  ex- 
pulsion of  a  child  between  the  thighs  of  its  mother  as  the  result  of  the 
action  of  the  gases  of  decomposition.  Certain  women  desirous  of  avoid- 
ing the  shame  of  exposure  of  illegitimacy,  or  after  infanticide,  have 
placed  the  fetus  in  a  similar  position  in  the  coffin  of  a  woman  recently 
deceased,  in  the  hope  of  diverting  suspicion  from  themselves.  An  ex- 
amination of  the  body  of  the  deceased  woman  would  speedily  disclose 
the  perpetrated  fraud. 

The  signs  of  abortion  after  the  lapse  of  three  or  four  weeks  are  as 
difficult  to  determine  as  in  the  living.  In  a  recently  decetused  woman 
thev  are  as  follows  :  If  the  abortion  has  occurred  at  a  very  early  period 
(first  or  second  month),  difficulty  will  be  euo-ountered  in  differentiating 
the  condition  from  that  which  accom{)anies  menstruation ;  if  a  few  days 
liave  elapsed  since  the  delivery,  the  parts  will  have  resumed  much  of 
their  usual  condition.  Curettage  of  the  uterine  cavity  and  microscopic 
examination  of  the  d6bris  will  be  the  most  reliable  proof  of  delivery, 
t*»gether  with  a  slight  increase  in  the  size  of  the  uterus.  Tiie  greatest 
of  care  mast  be  exercised  not  to  injure  the  orgjm  when  removing  it, 
and  thus  further  complicate  the  process  of  examination.  It  should  be 
closely  inspected  for  punctures  or  laceration  the  result  of  attempts  at 
criminal  abortion.  Accurate  measurements  of  the  length  and  breadth 
of  the  cavity  should  be  made,  aiid  the  increase  over  tiie  normal  noted. 
\i\vT  the  third  month  the  placental  site  can  be  distinguished  as  a  raise<l 
and  retldenetl  area  of  an  int^h  or  more  in  diameter,  and  placental  debris 
t-an  l)e  secured.  The  mere  presence  of  a  blackened  and  n<HUi]ated  con- 
dition of  the  uterine  mucosa  does  not  signify  criminal  abortion  ;  such  a 
e<»n<]ition  is  present  after  spontan(H>us  alwrtion  as  well.  The  presence 
of  <'oqK>pa  lutea  should  be  not^il,  althou^li  it  will  be  remembered  that 
no  medicolegal  significam^  «ui  be  attache<l  thert*to. 

As  certain  dmgs  and  jX)isons,  known  |»opularly  as  alwrtifacients,  are 
frequently  given  for  ilk^d  pnr]M)ses,  the  examination  of  the  woman's 
\hhIv  would  not  be  complete  without  a  close  inspection  of  the  stomach, 
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bowels,  urnl  kicliioys  fitr  lesions  resulting  fnmi  tlusc  irrihint  rcmHlief*. 
Caustirs  iind  Dchrr  irritauts  huvo  orTJisiniiiilly  hccii  injrctiKi  into  (he 
wonih  for  tin;  purpose  of  iii<liif^iiig  alHirtion,  and  tin;  vagiiiit  Kltouhl  he 
fxumint'*!  to  tliHcover  the  tniees  oi'  such  ii  snbstaruT.  The  mere  iiict 
that,  jtruir  to  her  ilcsith,  the  wonxnii  had  nmiiifeste*!  the  symptonis  of 
w^']t(ioeiui:i  is  not  coiielMsive  evuleiKV  tluit  a  eriniiiml  abortion  has  heen 
lierformwl,  although  evklenoe  of  »  ntroiigly  eiiTiimstiiutinl  nature.  »S<'p- 
ticemia  not  infrequently  follows  an  altortion  oecurring  sjiontaneously. 

In  e-nsts  oi'  women  dying  ihiriiiji:  the  nu'nstrnal  e2M)eh,  there  will  he 
niitt^d  nmre  or  less  eonj^cstion  of  the  pelvie  vrseera,  sfime  swelling  or 
e<]ema  of  tlie  emtiMuetriuin,  luid  a  geriemi  softening  of  the  uterine  sul>- 
stanee.  This  is  quite  distinct,  liowever,  from  the  changes  noted  after 
abortion. 

The  signs  present  in  the  dead  h<»dy  of  a  woman  recently  de- 
livered at  term  will^  as  uuiy  he  exjH'cted,  he  very  pronouiK'e<l,  'I'lie 
"external  genital  orgiuis  will  be  turgid  and  swollen,  and  will  present 
the  Usual  abrasions,  contusions,  and  laeerations.  The  vagina  will  be 
dilated,  with  sin(H>th  and  relaxed  walls.  The  uterus  will  be  found 
liirge,  flaeeiil,  and  henionhagie  ;  it  will  measure  fiimi  nine  to  twelve 
inches  in  letigtli,  and  fron»  six  to  eight  in  width  ;  the  internal  os 
■will  he  patulous,  and  the  cavity  will  ctmtain  dividual  matter  and 
clotted  blo'xl.  The  placenta!  site  will  be  pr<tminent  and  gangrenous 
in  upiK^aranee,  and  will  show  the  ga]>ing  orifices  of  the  innnens*'  uterine 
einuse.-  ;  the  ei-rvix  diie>  rKit  present  the  nnmial  appeai-ance,  is  very  thin 
and  gre-atly  elongatetl,  and  often  presents  spots  ot  ee'cliynioses  which  are 
valuable  diagnostic  signs. 

It  is  well  to  note  here  the  eize  of  the  uteru.«  during  the  var^'ing 
periinlri  ut*  involution.  By  the  tenth  day  the  intra-nterine  measurement 
is  10.5  cm.;  on  the  fifteenth  ihy  it  is  U.U  em.;  by  the  tliirtl  week,  H.8 
cm.  ;  by  tlie  Iburth  week,  8  cm.;  by  the  fifth  week,  7.5  cm,;  by  the 
Rixth  week,  7.1  cm.;  by  the  eighth  week,  6.1  cm.;  at  the  tenth  to 
the  twelfth  week  it  is  0.5  cm.  Seven  cm.  is  the  normal  measurement 
of  the  non-pregnant  uterus,  so  there  would  a]ii»car  to  be  a  physiologic 
hyiM^rinvolution  prcM-ut  for  a  short  time  after  lab(>n 

At  a  remote  period  after  ilelivery,  a  month  or  more  having  elapsed, 
it  is  exceetlingly  dittienlt  t*^  arrive  at  any  siitisfactory  conclusion.  The 
question  then  wrmid  (irobably  resrtlve  itself  intf»  one  as  to  parity  and 
nulliparitv,  and  this  eonhl  be  dettTnoneil  only  by  examining  th**  si/e 
and  shapt^  of  the  wotnb.  Medical  Heieaee  alone  cannot  determine  this 
question  in  the  di-sid  ;  the  history  of  tla*  patieiit  and  other  taetors  uuist 
be  taken  into  considenitiou.  It  if*  well  reeogni/Anl  that  a  uterus  that  has 
hitrne  a  ehihl  never  n'gains  its  virginal  size  and  weight ;  it.'*  walls  re- 
main thicker,  nrwl  tJie  organ  is  heavier,  than  in  the  nuUijKirous  woman. 
The  original  triangular  shape  of  the  «ivity  is  lost  to  a  certain  extent, 
and  a  muniled  outline  assumciL  The  presence  of  scars  or  laoemtions 
arounil  the  external  os,  while  strmgly  suggestive  of  a  previous  labor, 
ar*'  not  proof  |>ositivi',  as  they  may  have  n-sultcd  from  some  operative 
prooetlure,  such  as  dilatation  of  the  t^anal. 
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Peig^ed  Dellvety. — Occasionally,  for  nefarious  purposes,  such 
as  extortion,  compelling  marriage,  or  disinheriting  those  who  have  right- 
ful claims  to  an  estate,  or  simply  as  a  result  of  hysteric  aberration,  a 
woman  will  claim  to  have  recently  given  birth  to  a  child.  An  exami- 
nation by  a  medical  expert  will  expose  the  fraud  without  any  difficulty, 
save  in  the  possible  instance  of  a  woman  who  has  recently  given  birth 
to  a  dead  child,  and  who  has  attempted  to  substitute  for  it  a  living  one. 
In  such  a  case  the  measures  recorded  under  child-substitution  must  be 
resorted  to  in  order  to  unmask  the  deception.  Very  rarely,  for  the  pur- 
p4kse  of  instituting  blackmail,  a  woman  will  feign  an  abortion.  In  such 
cases  the  assumption  of  great  prrjstration,  together  with  some  genital 
irritation,  would  be  the  features  looked  for.  A  close  vaginal  and  mam- 
mary examination  would  be  sufficient  to  expose  the  imposition. 

tTnconsciotis  Delivery. — In  association  with  a  suit  for  infanti- 
cide it  is  quite  possible  for  the  question  to  arise,  Can  a  woman  uncon- 
sciously give  birth  to  a  child?  Many  a  woman  has  claimed  that  she 
was  unaware  of  the  process  of  parturition,  and  that  through  her  igno- 
rance of  the  state  of  affairs  the  life  of  the  infant  was  lost.  It  is  well 
recognized  that  unconscious  delivery  is  possible,  though  rare,  during 
profound  sleep,  during  a  state  of  coma  or  syncope,  in  an  apoplectic, 
eclamptic,  hysteric,  or  asphyxiated  woman,  and  under  the  influence  of 
an  anesthetic,  narcotic,  or  intoxicating  liquor,  A  woman  suffering  from 
paraplegia  might  readily  give  birth  to  a  child  without  experiencing  any 
painful  sensation,  since  the  uterine  action  is  absolutely  independent  of 
volition.  During  ordinary  sleep  a  primigravida  is  not  likely  to  be  un- 
conscious of  her  pain ;  a  nmltigravida  may  occasionally  confound  a 
labor  expulsive  effort  with  a  desire  to  evacuate  the  bowels,  and  thus 
niay  drop  her  child  down  a  privy  or  into  a  commode,  with  disitstrous 
effects  to  the  fetus.  Such  an  accident  requires  a  statement  of  all  the 
facts  from  the  female  in  question.  Afler  the  accident  has  hap|>ened  the 
woman  is  not  ignorant  of  what  has  occurreil,  and  if  she  claim  to  have 
no  knowledge  of  the  affair,  her  guilt  would  bo  assumed.  Of  course, 
delivery  in  a  moribund  woman  would  l>e  accomplished  either  artificially 
or  spontaneously  without  her  conscious  volition.  Some  women  who 
are  ble:ssed  with  a  roomy  |)elvis  and  strong  expulsive  |X)wers  accom- 
plish their  delivery  with  a  minimum  of  pain,  or  even  without  any  sen- 
sation of  suffering,  and  in  such  cases  an  imconscious  delivery  must  not 
be  conoeive<l  as  impossible.  The  same  is  true  of  women  who  have 
given  birth  to  many  children,  whereby  tiiere  has  resulted  marked  and 
|»ermanent  dilatation  of  the  lower  birtiwanal.  If  the  woman  claim  that 
she  was  unaware  of  her  pregnant  condition,  such  a  claim  would  indi- 
cate either  unusually  deficient  cerebration  «>r  a  delibepate  attempt  to 
conceal  her  crime,  esiMvially  if  she  were  a  single  woman. 

Concealment  of  Birth — Concealed  Delivery. — For  obvious 
reasons — infanticide  or  the  preservation  of  repntiition  after  illegitimacy 
in  the  marital  relation — *'ertain  women  will  endeavor  to  conceal  a  birth 
in  this  and  other  c«)untries.  The  law  in  Am<'rica  varies,  however,  and 
€ach    case  must  be  considoretl  and  ct>nstrued    under  the    law  existing 
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wliere  the  offense  is  romniittecl  In  K)rae  states*,  if  the  child  be  8till- 
boru,  tbe  eom-wiliui'iit  (if  iU  birfli  \h  no  crime.  In  New  York  and 
othtT  ^^tates  tlie  knowktlgt  obUiiiietl  while  utt^nding  a  woman  in  con- 
fint'imMit  i.-^  |>rivik*gt'd,  and  U^tiuiemy  eonrt-niing  hiu'Ii  mutters  is  pn*- 
hibittM.!.  As  statetl,'  "If  any  wotnan  j^hall  be  dtlivLTtHl  nf  a  cliild,  evcrv 
persim  who  sliuil  by  any  soeret  ditipo,sitioii  of  the  deail  body  of  tliv  said 
child,  whether  Hiieii  ehild  ditnl  l>ef4tre,  at,  t*r  after  it*;  liirth,  endeavor  1u 
amceal  ilie  birth  thereof^  shall  be  "guilty  iif  a  niisdenieannr."  The  real 
guilt  lies  i»(it  ,so  iiiiieli  in  the  eonewdinetit  oi*  the  birlli,  as  in  tlie  eouceal- 
meut  of  the  bodvj  the  law  rfqiiinMir  tliat  \\iv  hndies  In*  given  h^^iliruate 
burial.  It  i>  not  iieeu-ssaryj  rnita  a  legal  pnial  i»f  view,  tliat  llie  body 
of  the  ehild  l>e  jmnhietMl  to  ])rove  n  ctiso  of  this  kind.  The  proofs  of 
the  deliviT}'  are  obtjiirH-^l  by  a  plivsiejil  examinntjuu  uf  the  mnljver's 
bixly.  In  England  tlir  death  ni'  thv  rW\U\  must  he  fir^iviii  in  onh-r  U* 
esUiblisli  tlu-  guilt  of  the  motlnT.  Only  in  ejise  (he  living  eldld  whost* 
birth  laid  he<Mi  ixmeealed  shiudd  die  before  the  birth  was  registernl 
would  the  wonmn,  aretntling  to  the  Kngli.sh  statute,  he  open  t4i  leg;d 
action.  A  siH»ret  dlsjia-^ition  of  tin*  body  at  onec  proelaims  the  woman 
guilty,  and  those  who  are  aHsoeiaii^l  with  the  ilenl. 
«  24  and  20  Vict,  c.  100,  Sec.  tiO. 


BIRTH  AND  LEGITIMACY. 


While  the  state  establishes  the  general  rules  for  determining  whether 
any  given  birth  is  legitimate,  yet  in  determining  the  facts  and  applying 
these  rules  in  any  given  case  the  legal  profession  must  of^en  call  upon 
the  medical. 

"  A  legitimate  child,"  says  Blackstone,  "  is  he  that  is  bom  in  lawful 
wetUock  or  within  a  competent  time  afterwards,  '  Pater  est  quern  nup~ 
Has  demomtrant '  is  the  rule  of  the  civil  law  ;  with  us,  in  England,  the 
rule  is  narrowed,  for  the  nuptials  must  be  precedent  to  the  birth."  Here 
one  of  the  presumptions  is  noted  that  makes  in  favor  of  legitimacy  and 
the  \yeacc  of  families,  and  diminishes  the  possibility  and  necessity  of 
litigation  and  exj)ert  evidence.  The  rules  for  legitimacy  vary  with  the 
jurisdiction,  but  it  may  be  said  that,  in  general,  the  parents  of  an 
ille$ritiniate  child  legitimize  it  by  subsequent  marriage  after  or  before  its 
birth  ;  and  also  that  the  ancient  rigor  of  the  law  against  the  ofiTspring 
of  void  and  voidable  marriages,  declaring  them  bastards,  is  now  pretty 
generally  relaxed,  the  child  of  such  marriages  being  sometimes  legitim- 
ized absolutely,  sometimes  under  the  name  of  the  parent  who  has  en- 
teptnl  the  marriage  in  good  faith.  The  laws  and  precedents  of  adoption 
will  often  give  relief  in  cases  where  legitimization  is  impossible. 

In  divorce  cases,  also,  in  which  the  wife  is  defendant,  in  jurisdic- 
tions where  the  court  may  pass  on  the  legitimacy  of  her  children,  it  is 
still  often  uecessart'  to  overcome  a  strong  presumption  to  prove  illegit- 
imacy. In  every  case,  even  when  these  matters  may  be  gone  into  to 
the  greatest  extent,  the  offspring  is  considered  legitimate  unless  non- 
acce^-s  of  the  husband  is  proved — that  is,  if  access  of  the  husband  is 
p«K:-iMe,  intercourse  is  presumed. 

On  the  Continent  of  Europe  a  formal  written  declaration  of  the 
birth  of  a  child  must  be  made  before  the  authorities,  and  this  declara- 
tion shows  whether  the  birth  was  legitimate  or  not. 

A  b:istard  is  one  bom  out  of  lawful  matrimony  or  after  a  competent 
time  following  it ;  or  in  a  case  in  which  it  is  physically  impossible  that 
otf-pring  should  result  from  a  given  marriage.  In  divorce  and  annul- 
ment cases  these  questions  may  form  issues  sulwrdinate  to  the  main 
i'isue,  and  are  decided  by  the  court  on  the  evidence  offered  as  to  |>ossi- 
hility,  capacity,  access,  etc.  Formerly,  as  to  all  children  l>om  so  long 
after  the  death  of  the  husband  that,  by  the  usual  course  of  nature,  they 
could  not  be  l>egotten  by  him,  there  was  a  right,  now  obsolete,  by  the 
heir  presumptive,  to  a  writ  "  de  veydre  iuMpicieudo" 

As  to  posthumous  children  :  If  a  child  of  a  woman  marr\*ing  shortly 
after  one  husband's  death  could  be  the  lawful  child  of  either  of  two 
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hu>h[iiKl.s,  us  far  as  the  nrilinary  odurse  of  evfiitw  is  concenitHl,  ht'  <'<)i.l<l, 
under  the  rommon  hivv,  rhnose  cither  one  uh  his  father.  Marriuge^  of 
this  Siirt  ai*e  furhid^lni  l>v  (-(Mk's  tni  the  t'luitineiit  of  Euro[H* ;  in  the 
United  Stiites  and  in  Knglaiul  the  paternity  in  riueh  eases  it?  [lurely  a 
mutter  of  evidcnec.  As  nnliee<l  in  titlier  iMinueetions  elsewheiv,  awess 
between  the  spouses  is  presumed  until  disproved.  **Aec'ess"  is  eftex- 
tensive  in  nearly  all  eai.ses  with  "  <*ohiil)it:iti(nij"  even  when  there  Ls  a 
tiirnial  vohintary  s<'panition  Ix'tween  the  parliejs. 

The  pmvin],^  of  jtaternity,  the  proof  of  legitimaey,  nnd  the  proof  of 
the  hirth  of  a  legitimate  child ^  livincr  no  matter  how  short  a  time,  are 
often  mutters  of  great  moment  afteeting  the  deseent  of  real  and  the  dis- 
trihntiijn  of  personal  pPf)p'rtv,  and  radie:dlv  alterin^^  devolution  of 
estate's  ■  aeeording;  to  the  facts  involved,  estate's  mav  vest  and  tlie  coxirse 
of  inhiTiianet!  he  changed.  Cases  where  the  p(>ssil)iHty  of  issue  is  ex- 
tinct iLs  being  .subsequent  to  the  meiH»pause,  while  not  so  important  since 
fees-tail  have  bec-n  abolishe^I,  still  arc  ol*  iniportannc  in  eases  of  courtesv, 
feignenl  deliver}*,  snpposilitious  nnd  sul)Stitntc<l  children.  The  whf*lc  brnlv 
of  h'u^d  nlations  between  parent  nnd  cliild  nuiy  arise  nr  not  according  to 
proofs  iluit  a  woniini  hns  given  birth  to  a  eliihl  or  to  a  particnfar  child. 

In  legal  proeee^Iings  as  t<i  birth  or  Ipgitimucy  the  expert  g}*ne<'olo- 
gist  is  ealkil  npHi,  tiien^fore,  for  opinions — sonietimes  basetl  on  faets  or 
inferences  in  a  particular  e;ise,  sometimes  iipnn  livfKithetie  easi'S  ]ire<li- 
cated — as  to  pregnancy,  its  iiiceptitm,  duration,  and  termiaalion  ;  nnd 
also  as  to  feign(»d  pregnancy,  as  to  access  of  the  basban<l  l<i  the  wife^ 
viability'  of  newly  born  infants,  delivery,  etc.  He  is  alst)  required  to 
support  such  opini(tns  i>y  citing  f:n'ts  as  U*  the  age,  eonditi<<u  of  the 
organs,  and  the  genenil  infVtvia  of  (he  rval  or  hypothetic  eases  in  tli.s- 
pute.  Thus,  pregnancy  is  in  some  way  an  elenaent  in  alnu^st  every  case 
coming  under  this  genend  title. 

Disreganling,  for  the  present,  investigations  in  the  criminal  courts  as 
to  abortions  and  infiinticide,  trratiil  elsewhere,  the  following  elnssifieji- 
tlon  of  the  genend  leg:d  and  niedii-id  questions  abc^ve  set  forth  may  be 
roughly  formulated  : 

/.  WfiM  thin  fjvlntj  Chtid^Aftftnit'd  or  Conecfffti  to  he  the  ]Uvffiiimate 
Chf/fl  of  thin  MntlttTf  Bcffftitf'n  iipon  titift  Molfin-  hfj  ihin  Affr</rff  father  f — 
This  is  the  query  in  bastiinly  e;i>e.s  pn»per,  nnd  a  niinn  incident  in  huit.s 
basetl  on  st*duetion,  often  iihiekuiailing  in  ehameter.  The  child  may  be 
lx>ni  or  be  an  unlMirn  fetus  of  any  age.  Tlie  answer  must  bt^  pnncd 
anirtnatively,  "  Yes."  The  objin-t  r)f  the  pnu'CKlings  is  to  aM^f  rtain 
if  the  pei*son  accused  is  the  lather  of  (lie  cliihl»  in  order  to  prevent  the 
hitti-r  from  beeoniing  a  pnblif  charge.  This  is  done  by  i^bliging  such 
father  to  give  b<»nils — *'  bjustanly  bonds  "^ — for  the  eiuld's  .■^upjHirt  under 
an  "order  rd'  affiliatioTi."  The  subjet^t  of  Ijastaixly  will  be  treated  in  a 
sefKUiite  paragnqdi,  Meilieal  subi</<'t.s  prineijuilly  invoIve*l  are  preg- 
nancy and  delivery,  te:d  Mini  K'ign^-d  ;   access;  i-apaeily. 

;i^.  Dffi  f/ti's  I[}ffthatiffy  ir/to  M  pt'ttmi  Jffclf  Prvttttmnf  Ltf  Lair  to  ftttre 
Eiyotfrn  ihiA  Chlftl — (htwafcff/i^  the  CJtiftl  of  thij<  the  Wij'r  of  the  SttlfJ  Huk- 
baud — Arfttfifhf  Hiyd  th'tM  Chifd  ttn  SirUf  HV/r  / — This  is  a  question  tfiat 
corned  up  OS  incidental  U>  the  main  issue  in  divorce  suite.   The  answer  nius^t 
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be  proved  in  the  negative,  "  No,"  The  result  is,  unless  there  is  some 
i*tatutoiy  relief  for  the  innocent  child,  illegitimacy.  Here  the  medical 
questions  involved  are  access,  pr^nancy  (antenuptial  and  postnuptial, 
postdivorce),  physical  capacity. 

J,  Is  this  Childy  Allied  to  have  been  Given  Birth  to  by  this  Mlfe 
{or  Woman),  and  also  AUeged  to  have  been  Begotten  on  Her  by  thisy  Her 
Husband  {or  by  this  Man),  Actually  Her  Child  by  Himf — Here  we 
have  the  query  in  cases  of  substitution,  of  supposititious  children,  or 
disputed  heirship.  Substitution  may  also  be  attempted  to  effectuate  a 
blackmailing  scheme  through  an  affiliation  proceeding ;  or  it  may  be 
resorted  to  in  connection  with  actions  to  establish  courtesy  (see  Question 
No.  4).  The  medical  investigations  necessary  under  this  head  are  as  to 
the  symptoms  and  signs  of  pregnancy,  indications  of  feigned  pregnancy, 
feigned  delivery,  age  of  child,  physical  capacity. 

4.  Was  this  Child,  a  Fetus  concededly  Legitimately  Conceived,  Born 
Alire  during  the  Life  of  its  Mother  f — The  claim  of  courtesy  may  depend 
a\MMi  proof  of  the  answer  to  this  interrogatory,  and  the  devolution  of 
estates  under  the  statutes  of  descent  and  inheritance  or  under  some 
instrument  may  be  entirely  changed  in  consequence.  Tenancy  by  the 
courtesy  is  an  estate  for  life  by  the  operation  of  law.  It  arises  to  the 
sur\'iving  husband  on  the  decease  of  a  wife  who  has  been  seized  at  any 
time  (hiring  the  coverture  of  an  estate  of  inheritance,  either  in  severalty 
or  in  common,  and  has  a  child  issue  by  him,  born  alive  during  the  life 
of  (he  mother,  which  child  might,  by  possibility,  inherit  the  same  as  heir 
trt  the  wife.  He  then  holds  the  land  during  his  life  by  the  courtesy  of 
England  so  called.*  In  New  York  divorce  for  the  husband*s  fault,  or 
deed  or  <levise  of  the  wife,  may  now  defeat  this  estate,  and  similar  modi- 
fications of  the  rule  have  been  made  in  other  jurisdictions. 

Pregnancy,  Access — Presumptions  of. — The  uncertainty 
among  authorities  as  to  the  exact  time  after  insemination  at  which  preg- 
nancy b^ins,  and  as  to  the  precise  manner  of  its  causation  ;  tiie  extreme 
variations  of  its  natural  duration,  and  the  j>ossibility  of  shortening  it  in 
ditferent  degrees — all  present  problems  of  great  interest  to  the  ex|>ert. 

As  to  the  first  necessary  element  for  the  legitimate  pregnancy  of  a 
wife — namely,  the  access  of  the  husband — inasmuch  as  the  law  has  estab- 
lished that  non-access  must  l>e  proved  on  alleging  illegitimacy  of  off- 
spring* therefore,  a-^  has  been  shown,'  the  presumption  is  genendly  con- 
ohi-^ive  of  access  unless  total  and  indisputable  absence  of  op|>ortnnity 
of  access  ap|>ears  ;  whence  it  follows  that  pregiiancv  which  could  Im? 
osuisetl  by  such  presumed  access  is  also  presununl  until  disprovcil.  Thus, 
these  twt>  presumptions  fortify  each  other.  Even  antenuptial  pregnancy 
is  presume<l  prima  facie  to  be  the  result  of  the  cohabitation  of  the  s|)onse3 
l»efi>re  marriage.  Nay,  almost  the  slightest  op|)ortunity  for  intercourse 
Ix'tween  sp)iL'<es  is  <»quivalent  to  access  conclusively  ]»resunH'd,  so  tliat 
access  and  intercourse  are  practically  synonym<tus.  Nevertlieless,  the 
oase  might  arise  in  which  the  impossibility  of  access  resultiiig  in  inter- 
course would  become  a  medicolegal  (juestion. 

Access — /,  €.,  intercourse — which  might  have  resultetl  in  fructifying 

'  G»*rapd,  Titlen  to  Real  Exfafe.  '  Article  on  Marriage  and  Divorce,  p.  101. 
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an  ovum  may  be  prpsnnifMj  tj>have(X!t!iin'e(l  on  the  last  day  of  an  oppor- 
tunity for  it  if  such  presiim]>tioii  conKi  hanuonize  with  the  dat^  of  <ie- 
livcTv  ;  yet  the  court  will  not,  if  it  atUicks  le^itimuoy,  Iviir  tif^unifut 
U\  snjijKtrt  a  contention  (hat  the  ovum  was  not  inipivpiatt^!  «io  tlit*  lii'st 
day  of  acces.-v — intoivcmi-se. 

Again,  a  diild  born  within  a  cunipetont  time  after  afoe.ss — /*.  c,  after 
the  last  (hiy  of  the  life  of  the  hu.sband,  or  afler  the  hint  day  Ijefore  the 
sp<_>use.s  were  divorenl — is  priifia  facie  legitimate;  and  the  cumpetrnt 
time  may  lie  miule,  in  an  iiltai'k  on  legitiniaey,  to  liegtn  t\t  an  early  d:ite 
hy  proving  niiii-a(rt»s:^  av  int'a|i:uity  for  a  certain  |>erioit  lu'lnie  denth  or 
divorce.  In  the  ea.se  of  uon-aeeess  beftire  death,  the  eliaraeter  i»f  the 
disease  of  which  the  husbantJ  diet!  i.s  an  Miip<»rtant  eonsiilenitioii.  This 
coutpfU-ni  time  in  t!ie  subjwt  of  expei't  evidrnt-*'  in  tliis  roniitry.  In 
Fninre  it  is  detenninetl  liy  hiw  thai  a  eliild  delivcre<I  within  ^300  or 
3(U  days  aftei*  death  or  tlivortrc  in  iegitirniite.  Similar  rules  prevail 
elsewhere  on  tlie  C'onttnent.  For  instance',  if  there  are  arecss  and  ability 
between  the  l><0(h  and  ;300tli  day  before  di^livery,  or  <h-livery  between 
]S()  and  'M\ii  days  after  at-oess  and  ability,  :i  child  thus  Ixirn  is  held  to 
lie  U'gitirnale,  Continental  roLintrit*-^  alsii  forbid  niarritipes  of  >vidowH 
within  a  given  in-riod  (in  Fnince  one  year)  after  the  death  of  the  hu.s- 
band. As  the  aiitliorities  differ  extremely  as  t(»  the  ]KM*iod  of  gestation 
(Winekelinan  [)laeui^  tbe  jiropiirtion  itf  eases  of  more  than  300  days' 
gestation  at  ^t.X  jier  cent.),  and  as  tln'  presunijrtion  of  li'^itiinaey  nnsed 
by  pntot"  of  the  arce.-ih  of  the  hnslKind  within  a  comjivhnf  fime  is  hard 
to  f^tvercome,  it  C4iu  i-eadily  be  iinagineil  that  greait  itpportunitiei?  ai*e 
ofl'ere<l  to  nnsempulons  wtunen  to  give  birth  to  heirs  not  begotten  by 
their  |Hi>.iulated  liusbaiuls.  The  avenige  duration  of  noniial  jtregnancy 
is  2H(>  days.     It  ninges  from  2U*  to  :S2n  diiys. 

Details  as  to  the  ]>iiciionieua  vi'  injiu'egnatiou  are  still  unknown,  and 
reliance  must  Im  jihuvd  n|M>n  an  average  ajiparent  duniti<in  of  gestation 
for  a  starting-point  ami  lor  a  pn'^nnlption  in  cases  where  prt^gnaucy 
figures,  neglci-ling  caMSfif  unusually  [uolonge*!  or  shortened  pregnancy, 
and  relying  to  oveix-oine  this  It^il  presumption  by  medical  evidem-e. 
As  inscuiination  is  not  prrnif  oi'  gestation  ;  as  it  is  uniliscovered  just  in 
what  way  fructilicjition  results  from  etatns,  and  in  what  manner  it  de|K'nUs 
upon  ovulation.  nten>tru;ition.  or  tUv  ihanieter  snid  ar^i(^n  of  (he  s|ht- 
niatowia — tlir  law  has  iidoj>ted  tlu*  almve  iiyp(ftliese>,  wlueli  arc  founded 
upcuj  anteredeiit  physiologic  ]U"obabilities  (jr,  at  least,  possibililies. 

It  is  llnT4'fc)iX'  obvious  tliat  investigation  of  the  signs  of  pregnancy 
at  its  different  stages  mav  become  neccssjiry  in  overcoming  tlic  lcg:d 
presiiru|ttions  rejcrn-d  to,  jiarticnlarly  in  cases  whert^  it  is  ])retendiHl 
that  pr4'gn:nn"v  existed  bi-twern  certain  dates,  ami  wbcn*  it  is  being  simu- 
lated at  the  time  of  invcHtigiiti4ni,  Such  investigation — i.  e.^as  (o  rtM'cnt 
prcgnnucy  and  itS4"haractcr — isi-ipudly  ini]xirtant  iu  rpiestinnsof  vialulily 
already  ilisrussc*.!.  Rut  wUvn  we  come  1o' a  eonsidi'ration  (»f  the  signs 
and  sympt(tm:3  *if  ivjil  pregnancy,  tfie  i-videncc  ol'  simulatr<l  pregnancy, 
or  the  subject  of  the  viability  of  a  fetus,  the  legal  profession  must  turn 
the  matter  over  to  the  me*lical ;  and  for  a  consideration  of  these  pointA 
the  itftder  i.s  referred  to  the  text-bo«jks  on  nlistctrics  and  gynecolog}'. 


ABORTION 


By  abortion  is  understood  the  expulsion  of  the  product  of  concep- 
tion before  twenty-six  weeks'  gestation  or  viability.  Premature  labor 
refers  to  the  birth  of  the  fetus  after  it  is  viable,  but  before  the  normal 
end  of  pregnancy.  Miscarriage  is  a  popular  term  designating  the 
emptying  of  the  womb  at  any  time  before  labor,  and  has  no  scientific 
meaning. 

By  cnminal  abortion,  or  miscarriage,  we  understand  the  bringing 
alx)ut  of  the  expulsion  of  the  ovum  before  it  is  viable,  for  an  improper 
purpOfic.  By  therapeutic  abortion  or  miscarriage  is  meant  the  prema- 
ture termination  of  pregnancy  to  save  the  life  of  the  mother.  The 
attempt  to  destroy  the  impregnated  ovum  is  held  to  be  equally  guilty 
with  the  actual  accomplishment.  The  indications  for  therapeutic  abor- 
tion must  be  carefully  determined  by  physicians  of  acknowledged  com- 
petence, and  this  procedure  is  never  employed  unless  other  means  for 
preserving  the  life  of  the  mother  have  failed.  The  induction  of  prema- 
ture labor,  unless  for  sufficient  reason,  is  strongly  to  be  condemned,  but 
the  law  seldom  has  occasion  to  deal  with  this  offense.  So  soon  as 
prejrnancy  is  discovered,  if  it  is  determined  to  put  an  end  to  it,  this 
will  Ik?  done  before  the  mother's  condition  is  noticeable  and  before  the 
fetus  is  viable. 

CaUMINAL  ABORTION. 

In  estimating  the  frequency  of  criminal  abortion  we  are  at  once  met 
with  the  difficulty  that  only  those  cases  detected  or  brought  to  trial  are 
available  for  statii^tics.  Cases  in  which  criminal  abortion  is  followed 
by  no  complications  are  seldom  made  public.  Phillips*  endeavored  to 
asoert^iin  the  frequency  and  result  of  criminal  abortion  by  questions 
sent  to  practbing  physicians.  Seventy-five  physicians  estimated  that 
thrr»ughout  tlie  country  in  which  they  practised  63.5  per  cent,  of  abor- 
tions wore  criminal.  The  average  deatli-rate  was  reported  as  2  per 
cent.  The  same  observers  estimated  that  49.5  per  cent,  of  those  women 
having  criminal  abortion  remained  chronically  ill  as  a  result.  Compar- 
ing the?ie  figures  with  the  results  of  spontaneous  abortion,  we  find  the 
mortality  of  the  latter  to  be  1.75  per  cent.,  while  the  chronic  disability 
was  38.5  per  cent.  These  results  were  obtained  from  physicians 
practising  in  small  towns  and  in  the  countrj',  and  not  from  specialists 
in  large  cities.  Storer,  of  Newport,  R.  I.,  has  drawn  repeated  atten- 
tion to  the  progressive  decrease  in  population  in  some  portions  of  New 

•  TVansaeiiona  Maine  Medical  Association^  1890,  vol.  xii. 
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England,  M'hich  he  ascribes  lai*gt.'ly  to  rriniinal  iiburtioii.  Fntm  the 
Kt'iiurt  of  tht.'  SpL^cial  C'tmuuittee  on  Criininul  AlH>rtion  '  we  lenm  tLat 
fnun  <:iirrei?|Mjii(Ifriw  with  1()(*  phytiiciaths  tlu*  ("(jnimittcc  r.stimtitt^l  tiiut 
imf-third  of  all  |U'egimiJtMi*s  tlirtm^lmut  the  iMiuntry  end  in  alHirtion. 
Tins  is  (.'j^titiiirliHl  at  not  Il-ss  than  U)U,(H)0  ycyirly.  A  larp*^  nninher 
oi'  thi'M?  art'  t-ritninal  al)ortitJus,  from  wlik^h  llii'  CotnniiHec  fstirnatetl 
tiiat  (»()00  woiuen  dit*  y«irly.  R^'ntnul  *  riiiotos  the  returns  for  twelve 
niimths  (if  still-ltirtli  in  (Jrrat  Hritidn  as  licino:  17^;i*3.T.  This  did  not 
intrhide  SoillaiuJ  and  Irrland.  It  is  ostiniate*l  thnt  of  le;rinniatu  |irrg- 
nan*'ies,  one  iu  twenty  eiuls  in  slill-hirlh,  nntj  of  ilh-^itiinatpj  om-  in  ten. 

Bertillon  refmrt*:  that  the  jir(jj)ortinn  of  il legitimate  still-hirtiis  to 
legitimate  still-l>irths  is  MV.i  Ut  100.  In  Denmark  twice  as  many  still- 
births <M^(nir  in  illegitimate  as  in  legitinHiie  ]jn'gnuncies.  The  r*H-ords 
of  eity  hospitals  in  the  I'nitLil  States  show  nnmemns  eases  of  puerperal 
se])sis  folhiwiii^'  criminal  almrtion,  and  in  spite  i*i'  the  tliftienlty  in 
obtjiining  aecuirate  statistiej^,  it  is  evitient  thai  criminal  abortion  is  very 
ei^mnuHi. 

The  j>erp:trator8  of  this  erinie  are  the  patientj^  themselves,  niid- 
wivoSj  jfnjft'ssional  abcu'tionir^ts^  an<l  jihyslcians.  The  jiatient  herself 
nsiiiiliy  letirns  a  niethotl  df  diroet  interference  with  the  uterus  from  an 
abortionist,  and  if  this  resnlts  sueeessfully,  she  proeeeils  to  aj>]»ly  it  her- 
self when  aniither  areasion  olfers.  At  most  <lrng-st(>res  medic^ines  sup- 
posed to  pHMlnrc  nbortion  are  on  salt',  and  many  nostrums  advertised  to 
correct  female  irregtdarities  arc  made,  bought,  an<l  used  to  priKluce 
abortion.  Midwive-s  ftften  atlvertise  private  I(»dgiiigs  for  young  women 
in  trouble.  When  the  patient  enters  such  an  establishment  she  is 
usually  su(»[>(>sed  to  eoiue  jbr  the  puqHisi*  of  jirocuring  alxirtion.  This 
is  done  either  by  the  midwife  nr  by  n  prntessiifual  abnrtiftnist  snninione<l 
for  the  pur])ose.  Those  who  make  a  business  of  jmieuring  abortion 
var\'  greatly  in  edu«ition  and  tei'huieal  skill.  Some  iniderstand  aseptic 
pn-eantinns,  while  others  are  igrioniat  of  the  rudiments  of  Mii'gery, 
Thev  usually  hiive  olliees  Ur  which  the  [mtient  goes^  sulnnitting  there  to 
sian<'  ojM'nJtion^  s<t  ealle*b  and  returnijig  to  her  home  to  await  the  residt. 
IHsrepntabh^  jdjysieians,  while  not  avowtMlly  alM)rtifuiists,  often  have  a* 
considerable  praeti<'e  of  this  sort.  Under  a  false  diagnosis,  usually  of 
sttine  fftrni  of  jwlvie  disease,  the  wond>  is  dilated  and  the  ovum  rt^novi^l 
bv  cun^ttiu'T,  iir  a  s<^»und  is  rciM^atc4lIv  intriKluecd  until  (he  cii(iteut>  of 
the  uterus  are  e.xpelh^.  Abortiiaci*^nt  drugs  aiv  otk-n  jire^ribed,  and 
alst>  injections  which  tfie  piiticiit  may  adndnister  to  herself. 

The  ntiuhs  of  [H-rfiirndng  criminal  nbtirtion  are  manifold.  Among 
savages  direct  violence  is  made  use  of.  The  ]iatient  is  U-aten,  shaken, 
or  kickLM.1  uiuil  hemorrhage  from  the  wrmib  shows  that  the  ovum  is 
iletachcd.  The  admiiiisinition,  by  the  stomach,  oi'iui  aetivi-  irritant  has 
long  been  ]>ractis4Hl.  There  is  no  drug  wliieh  is  an  inlallible  aburti- 
facient  in  a  healthy  patient.  In  a  iN-eent  ik'^-ision  the  courts  of  England 
held  two  pri^fessioual  abortlorusts  guilty-  of  deliberate  fraial  be«inse.  they 

>  TtftrtHmtioTDi  Afic/tiqan  Sfnfr  Hoard  of  Heal t/t^  p.  1(J6. 
*  Hntinh  Mrdual  Joumnl,  1895. 
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sold  drugs  advertised  as  abortifacients.  In  giving  judgment  the  Court 
held  that  there  is  no  drug  which,  by  its  specific  action,  can  truthfully  be 
termed  an  abortifacient. 

Drugs  usually  sold  for  this  purpose  are  supposed  to  act  in  one  of 
two  ways :  First,  by  causing  the  womb  to  contract  violently,  a  result 
which  follows  the  administration  of  large  doses  of  ergot.  lu  the  second 
category  are  substances  actively  irritating  to  the  genito-urinary  tract, 
such  as  savin,  tansy,  pennyroyal,  turpentine,  cantharides,  and  others. 
Any  substance  which  profoundly  irritates  the  mucous  membrane  of  the 
gastro-intestinal  tract  may  be  followed  by  abortion.  Thus,  a  pr^naut 
woman  dying  of  arsenical  poison  usually  aborts  if  life  persists  suffi- 
ciently long. 

A  very  frequent  method  of  producing  criminal  abortion  is  by  direct 
interference  with  the  womb  or  its  contents.  The  introduction  of  a 
sound,  a  knitting-needle,  a  catheter,  a  piece  of  wire  or  whalebone,  a 
glass  rod,  a  wooden  splinter  or  stick,  a  bent  hair-pin,  a  douche  cannula, 
or  of  other  objects  has  been  observed.  The  forcible  injection  of  irritat- 
ing fluid  into  the  vagina  or  neck  of  the  womb  is  often  practised.  Forci- 
ble dilatation  of  the  womb  is  less  common,  because  it  requires  more  skill. 
For  the  same  reason  the  finger  is  not  often  the  instrument  of  a  criminal 
abortiimist. 

Methods  of  criminal  abortion  vary  in  tlifferent  countries.  Bedford  * 
descril>es  in  detail  the  methods  employed  in  India.  Here  child  mar- 
riage is  common  and  abortion  is  frequently  practised,  while  the  lai^e 
num1>er  of  widows  who  are  not  allowed  to  remarrj'  afford  frequent 
examples  of  criminal  abortion.  Violent  emetics,  purgatives,  and  irri- 
tants are  employed.  Locally,  abortion  is  produce<l  by  introducing  battis 
or  sticks  wrapped  with  cotton  smeared  with  a  paste  of  jiouiided  nut- 
meg, capsicum  seeds,  or  croton  seeds  mixed  with  arsenic,  sulphate  of 
copper,  and  carbonate  of  potassium.  The  womb  is  dilated  by  the 
repeated  use  of  these  substances  until  the  ovum  is  expelled  or  the 
finger  can  remove  it.  We  are  not  surprised  to  know  that  where 
these  methods  are  employed  many  fatal  results  f<»llow. 

A  consideration  of  the  methods  of  producing  criminal  abortion  must 
naturally  include  the  incidental  results  of  these  methods.  Thus  Barnes' 
reports  the  case  of  a  woman  found  dead  about  an  hour  after  she  had 
l>een  seen  in  good  health.  She  had  injected  a  solution  of  acetate  of 
lead  into  the  uterus,  producing  shock  which  proved  fatal.  Although 
she  had  introduced  a  catheter,  she  had  not  ruptured  the  membranes 
nor  wounded  the  endometrium.  There  was  no  history  of  previ«)us  ill 
health.  She  had  practised  al)ortion  upon  herself  twelve  or  iifloen 
times  previously.  On  two  occasions  she  had  suffered  severe  shock, 
from  which  she  rallied  slowly.  Air  had  not  been  introduced  into 
the  circulation,  nor  had  the  genital  canal  lx»en   wounded. 

A  not  uncommon  result  of  attempted  criminal  abortion  is  perfora- 
tion of  the  uterus.     In  the  Transactions  of  the  Chicago  Gynecological 

»  Edinhtrffh  ^fe^ieal  Journal,  1806,  No.  42,  p.  422. 

*  Transactions  Indiana  State  Medical  Society,  1895,  p.  241. 
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Society f  March,  lf^f)5,  is  tlescribetl  a  specimen  of  attomptod  erimiDal 

abortion  in  wliirh  iUv  uU*rus  had  Wu  perloratt'd  and  the  fetus  ami 
plarenta  puwh<?<l  into  the  jHjritoueal  eavily.  Ca^llsl^  *  desLTtb(?s  a  aist*  in 
whicli  a  midwife  iuti*uduL'c*d  a  8tri|)  of  nuti  inU»  the  cervieal  canal  to 
pnicnre  dilatation.  It  wus  removwl  a  wtnik  later  at  a  liowjntal  elinii:. 
HL'ktfion  -  dt'scrilK's  a  rase  in  wliieh  a  riiblMT  mthctcr  was  plai'ed  in  the 
wcmib  and  left  there  ^;evem!  days.  On  endeavoring^;  to  remove  it,  it 
could  not,  1k"  (iHind.  In  trying  to  st^cnre  (Itc  plnrentfi,  the  wonilt  wnn 
pt^rfomttnl  and  the  intestine  drag^nl  through  (lie  vaginn.  At  autopsy 
the  catiieter  was  ftnnul  behind  the  liver  in  the  aiMloniinal  cavity.     Mann'* 


Fio.fi.— Perforation  ofthepofterlcr  will]  i^Hw  uu-tru-.  , 
Ufa  probi'-llke  Itutrumenl  wltti  the  tuiviii  p 


-,  -.■■I  t'S  Ml.'  :niri'ductloa  into  (lie  utenis 
'fi^xiiu'e  Aiionlun  (HortnAnn). 


re|M>rts  a  wise  in  which  eriininal  alMtrtinn  had  been  att4'niple<K  \Vlicn 
tlie  [Kitient  was  brought  into  the  hosjiilal  tlie  intef^tine  was  found  in  (he 
Uterus.  The  patient  was  immediately  openit4'<l  upon  and  ree<iverrd. 
A  fiimilar  cjise  is  reported  by  Alljerti.""  Rcsnikow  *  descnbes  tlie  case  of  a 
youn^  woman  who  le;irm'd  from  a  inidwitc  to  intn-Hhioe  a  rubber  s(»und 
within  thr  uterus,  Icavinjr  it  for  sevcnd  hours  mitil  alH»rtion  oceiirrHl, 
Instant   death    followed  an  attempt  at    aiiortion  by  injecting  brine  and 

'  Annal.  di  Oni.  r.  fHn.,  July,  1891.       *  Amerirttn  Jmtmaf  of  OMctrUs,  Jiilv,  1892. 
•  Ibid,,  M^y,  1896.  *  *  CmtnilMntt  fur  Oynahjloyie,  1894,"  No.  89. 

»/Wd.,  November,  1898. 
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soap  into  the  uteras  in  a  case  described  by  Perrin  de  la  Touche.^ 
Mittenzweig  *  reports  the  case  of  a  woman  who  visited  an  abortion- 
ist for  the  termination  of  pregnancy.  The  operator  on  three  differ- 
€Jkt  occasions  introduced  a  long  tin  nozzle  and  injected  water  into  the 
utenis.  The  patient  perished  ^m  septicemia.  It  was  found  that  the 
nozzle  had  perforated  the  vagina  behind  the  cervix,  and  thus  infected 
the  abdominal  cavity,  which  was  filled  with  pus. 

The  liability  to  a  fatal  result  after  criminal  abortion  may  be  greatly 
increased  by  the  administration  of  substances  producing  congestion  of 
the  pelvic  organs  or  by  local  treatment  bringing  about  the  same  result. 
Intra-uterine  injections  of  irritant  substances  are  especially  fatal,  largely 
through  shock.  Seydel '  describes  the  case  of  a  woman  who  had  taken 
large  quantities  of  cooked  red  wine  and  made  local  applications  of  mustard 
to  bring  on  abortion.  Failing  in  this,  she  injected  wood-vinegar  into  the 
Qtenis.  The  patient  died  in  collapse  after  vomiting  freely  and  having 
high  fever  and  great  restlessness.  On  postmortem  examination  an  ulcer 
was  found  in  the  wall  of  the  womb,  opening  into  the  abdomen,  and 
extensive  disintegration  of  the  blood  with  jaundice  and  peritonitis. 

Ronarkable  instances  are  on  record  in  which  foreign  bodies  intro- 
duced into  the  uterus  have  disappeared  within  the  abdominal  cavity. 
Goenner  *  describes  a  case  in  which  a  rubber  catheter  was  broken  within 
the  vagina  and  part  of  it  retained.  Abortion  followed,  with  pain  and 
tenderness  on  the  left  side.  Under  the  use  of  an  ice-bag,  opium,  and 
laxatives  the  patient  recovered.  About  a  year  afterward  the  piece  of 
catheter  was  expelled  from  the  rectum.  Wylie  reported  to  the  New 
York  Obstetrical  Society,  February  16,  1892,  the  removal  of  a  glass 
rod  from  the  neighborhood  of  the  left  kidney.  The  patient  had  pro- 
duced an  abortion  upon  herself  by  means  of  the  rod,  which  had  sHp|)ed 
fn:»m  her  grasp  into  the  uterus.  A  tumor  formed  in  the  left  ovarian 
n^ion,  and  upon  abdominal  section  the  rod  was  found  as  described. 
The  left  tube  and  ovary  were  diseased  and  were  removed.  Duncan 
exhil)ite<l  before  the  Obstetrical  Society  of  London*  a  knitting-needle 
9  inches  long  which  an  unmarried  girl  six  months  pregnant  luul  thrust 
through  her  umbilicus  into  the  utenis  to  produce  abortion.  AVhen  the 
surgton  in  charge  of  the  case  opened  the  abdomen,  he  found  the  tip 
of  the  needle  projecting  from  the  fundus  of  the  uterus.  It  was  with- 
<lra\vn  with  a  pair  of  forceps,  and  the  puncture  stitched.  T\w  patient 
mwtirried  two  <lays  later,  and  upon  the  child's  buttock  was  seen  the 
plact'  where  the  needle  had  penetrated.     The  mother  recovoretl. 

Tlie  <liagnosis  of  criminal  abortion  includes  the  diagnosis  of  recent 
pr^rnancv,  plus  evidence  of  direct  interference.  To  ascertain  tlie  former, 
the  genital  canal  must  beexamineil  to  detect  enlargement  of  the  utenis 
and  the  clianicteristic  changes  in  that  organ  and  in  the  remainder  of 
the  genital  tract.     Care  should  l)e  taken  not  to  omit  the  examination 

•  Oa:.  kfMom.  de  Med.,  1806,  No.  51. 

'  Z^ittirhrift  /.  meti.  Bramte,  Berlin,  1888,  Bd.  i..  S.  225. 
'  Vierfrljahrfsnchrift  fur  fferirhflirhe  Mrd'icin^  1894. 

•  Centraiblatt  fur  Oynakologiey  January,  1894.         *  Transactions^  vol.  xxxiv.,  pt.  3. 
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of  the  hreatits^  liccaiUHu  tlie  cbangos  in'curriEig  in  them  iti  the  first  |irf^- 
uaiicy  are  uH]>ecially  ^ii^niliwint. 

Wbeu  rtveiit  piv(j;uancy  Ijas  Ijcfii  (liag-iKi.stitaiUil,  it  will  lU'xt  1h* 
iiewsKiiry  to  (Jiii^rK»>ticiit€  foniplcU'  i>r  innjmjilote  alx>rtion.  Id  the 
ibrmer  the  signs  of  wirly  pre^nuin'v  will  Im;  |»rt!se]it,  Cr-igmcnta  of  n 
tW'idiums  uienjbraut'  tiau  hv  ohtaiiiwl  t'nmi  the  uterus,  hnt  the  wamb 
will  bu  i'lHiiul  rm|ily  unJ  no  |Mhttiou  of  the  ovnni  can  l>e  obtainwl. 
AVIr'm,  cjii  the  eonlriiry,  ineoiriplete  alHjrtit>a  Ls  present,  the  signs  of 
early  pregnaucy  exist,  and,  in  a<lclitiou,  jMtrtious  of  tb<'  ovum  or  its 
appendages  will  be  found  in  the  uterus  or  in  the  discbargi's  from  the 
genital  t^ainal.  Amon^  these,  villi  <if  the  rborion  nre  esjieeiallv  si^iii- 
taiut.  If  elots  iloatin^''  in  a  white  Lasin  ('()nt;unin^  eoUl  water  Ix'  ngi- 
tatwl  gently,  the  eobiring-nuittLT  of  the  blniHl  will  Ih*  dissoivisl,  anrl 
the  ehorion  luwy  Ik;  seen  liktr  Hiie  white  nm.^s  and  rejalily  distingiiir-iu'il. 
Its  fringtvs  arc  very  eharaeteristie.  The  amnion  is  less  easy  to  recognize 
without  ean'ful  examination,  as  it  is  very  tbiu  and  transfiarent.  If 
suhjretrd  to  niierost^ojtie  study,  it  is  found  entin^ly  destitute  of  ner\'t»s 
and  bloiKJ-vesselSj  and  e«mi[MJse<;l  of  delieatL*  conueetive  tissue  and  cells, 
'i'lu;  reeognirion  of  the  cboritm  may  be  obscured  by  its  cystic  degenera- 
tion, but  no  sueh  jtrocess  is  likely  to  mask  the  amnion. 

The  deeidua  has  a  mu^di  r^urface  upon  one  side»  with  loose  fibers 
yhowiiig  its  attaelimi'Ul  with  the  jrlaudular  tissue  of  the  womb.  The 
de<'iebiu  of  pregnancy  is  espeeially  soft  and  lille*!  with  larg^^  ovind  eelU. 

The  {>osittve  diagnosis  of  erinnnal  abortion  de|>ends  uimn  the  detec- 
tion of  evidence  |>ointing  to  direct  interferencr  wttfi  the  genital  e^tnal. 
Shouhl  a  patient  die  from  an  irritant  poiHiti  and  be  I'ouiid  Ut  have  but 
just  abiHti'd,  theiv  wi>uld  Ije  a  strung  pre^tiuiption  that  the  abortion  had 
been  criminal  and  tliat  the  iiritant  had  been  taken  ibr  that  purpose. 
In  asserting  that  evidence.s  are  found  of  iliRvt  iuterference,  it  mu.st  he 
ri'metubcred  tliatsome  eonj^euital  conditions  nl"  the  cervix  chisely  counter- 
feit laceration.  Heintzruau  '  mils  attention  t(j  this  point,  and  describes 
the  lacerations  ciuised  by  (liiatatiou  and  curetting  for  ehnmie  endome- 
tritis in  a  patient  never  pregnant*  In  women  in  whom  no  operatiou 
has  ever  bet'n  done^  congenital  (issures  of  the  cervix  have  bc»en  observed 
wlii^'li  might  mislead  an  iuexpcrienee<l  examiner.  In  women  who  suffer 
fi*om  chronic  fungous  degeneratitJii  of  the  endt»metriuni  with  nieuor- 
rhagia,  the  cervix  may  be  somewhat  softened,  its  mucous  membrane 
everted  and  fissuredj  the  womb  slightly  eidai^red,  giving  the  decided 
inipnssion  that  a  p(>ssil*le  early  pregnancy  has  just  tenuiuated. 

Tln'  fact  (hat  the  uterus  has  Ik'i^u  subieet<'(]  (o  cMinsidcnible  manipu- 
lation is  no  proof  That  au  abortion  has  actually  liceii  accoujjilishcil.  The 
pregnant  wrnnb  has  been  eurett^xl,  jijiinte<i  with  iodin,  and  varitnisly 
niarjipulate^l  when  pn^gnancy  was  not  suspected,  without  causing  abor- 
tion. 

In  young  girls  who  have  never  menstniated,  while  nf»  doubt  may 
exist  that  the  patient  has  Ixfu  exposed  to  eonce[ition,  it  may  still  l>e  im- 
possible to  prove  pregnancy  or  abortion.  Thus  is  rej>orted*  the  case 
'  Wiener  incdiciniacfw  Wuchcnachrift,  1896.         '  Snmyn,  Qcricht.  Med.  Ober.,  1891. 
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of  a  girl  aged  twelve  years  and  five  months,  who  was  said  to  have 
aborted.  She  had  been  exposed  to  conception,  and  had  been  given 
liquor  to  induce  abortion.  She  was  taken  with  pain  and  a  bloody  dis- 
charge. On  careful  examination,  abortion  could  not  be  proved,  but  it 
was  thought  that,  as  the  result  of  criminal  practice,  menstruation  had 
come  on  for  the  first  time,  pregnancy  having  never  been  present. 

In  older  women  criminal  abortion  may  be  alleged  when  the  men- 
strual flow  follows  direct  violence.  A  case  is  reported  ^  in  which  a 
woman  was  struck  violently  upon  the  side  of  the  face.  She  alleged 
that  she  was  pregnant  at  the  time,  and  that  on  the  night  following  the 
injury  she  aborted  with  a  three  months'  ovum  which  was  seen  by  no 
one  but  herself.  When  the  case  was  thoroughly  examined,  it  was  found 
that  the  patient  had  not  been  pr^naut  at  all,  but  that  menstruation  had 
appeared  soon  after  the  reception  of  the  injury. 

The  results  of  criminal  abortion  which  are  perceptible  are  permanent 
injuiy  to  the  health  of  the  patient  or  death.  By  far  the  most  important 
factor  in  bringing  about  this  issue  is  septic  infection.  While  in  modem 
times  some  abortionists  are  careful  regarding  the  cleanliness  of  their  in- 
struments, many  make  no  pretensions  to  asepsis,  and,  as  a  result,  all  degrees 
of  infection  follow  criminal  abortion.  Incases  not  fatal,  pelvic  exudates 
and  adhesions  leave  the  uterus  more  or  less  fixed,  permanently  enlarged, 
the  tubes  and  ovaries  altered  in  structure,  and  the  pelvic  peritoneum 
more  or  less  adherent.  In  fatal  cases  septic  infection  proceeds  rapidly 
&om  the  genital  canal  to  the  peritoneum.  A  fatal  i&sue  is  often  deter- 
mined by  severe  hemorrhage.  Those  who  have  had  extensive  observa- 
tion state  that  a  patient  has  never  in  their  experience  perished  from 
hemorrhage  following  abortion  ;  but  when  a  patient  weakened  by  bleed- 
ing is  also  infected,  she  falls  an  easy  prey  to  the  poison.  The  pitiful 
efforts  which  these  patients  make  to  escape  detection  often  bring  them 
to  the  verge  of  death.  During  the  great  storm  of  the  winter  of  1898— 
'99  a  young  unmarried  woman  had  a  criminal  abortion  produced  upon 
her.  While  bleeding  considerably  she  walked  over  a  mile  through 
heavy  snow,  when  all  street  conveyance  had  ceased,  to  seek  shelter  in 
lodgings.  Her  condition  became  so  desperate  that  those  about  her 
were  afraid  to  keep  her,  and  reported  her  to  the  police,  who  brought  her 
to  the  Philadelphia  Hospital,  where  she  was  admitted  to  the  service  of 
the  writer.  On  admission  she  seemed  to  be  dying,  and  the  most  per~ 
■iistent  stimulation  was  necessary  for  the  first  twelve  hours  after  adnns- 
s>ion.  Id  addition  she  had  septic  infection,  and  was  not  convalescent  until 
eight  months  afterward. 

The  mortality  of  criminal  al>ortion  will  never  be  accurately  known. 
Taniieu  estimates  it  at  nearly  50  per  cent,  in  a  large  nun)l>er  of  cases. 
In  a  smaller  series  he  has  seen  it  rise  to  04  per  cent,  Jardien  ^  reports 
34  cases  of  criminal  abortion,  of  which  22  died. 

The  lesions  of  septic  infection  following  criminal  abortion  are  those 
of  the  most  extreme  and  complicated  type.     At   that  |>oint  upon  the 

»  Samm.  Grrirhf.  Mftl.  Obrr.,  IHOl. 

*  itUde  McdUo-UfiaU  sur  rinfanitcide^  Paris,  1868. 
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uterine  wnll  pieroed  by  the  sdund  of  the  abortionist  a  k»calized  giiii- 
grene  is  ofteu  Been.  This  iis  well  described  by  Winter.'  In  tins  case 
the  uterus  was  not  onlar^n!  and  seoniod  Leiiltliy^  with  the  exeeptiou  of 
a  small  eirenlar  are;i  ii|uni  tlie  jMisterior  wall.  Here  the  ti.-^sne  ]m<J 
brokoij  down,  and  tlie  ed^es  wtre  ni^r^L'^l  and  ^ingrenoua.  ThnjiigL 
tliis  area  inrei'lioii  hati  entei'ed  the  al>duininal  cavity. 

The  ]ate  etfeets  of  sepsis  may  suddenly  eause  death  after  eriminal 
ab^irtion,  as  illnstrati-d  in  the  tollowing^  i-ase.  The  ol>stetrie  resident  of 
the  JIateniity  De|*arrnietit  nf  tin-  Jt'tVerson  Mwlieal  C<tllep;e  II(>>]»it;il 
wan  r^uniinoned  tn  a  youn^j;  ^irl  tVunid  in  a  Indj^in^'-,  having:  jiif^t  cxpelhil 
a  four  mouths'  eiiibr\'o.  The  plai-ruta  was  shortly  afterward  delivrred. 
The  ea.se  wiiiji  seen  by  the  vi.-itin^  ehief^  and  tlte  uterus  thonnjjridy  ex- 
ph*red  and  wusIk**!  out.  The  patient  af>parentlv  did  wi'Il  for  nion-  than 
a  week,  when,  foilnwiiig  flight  exertion,  slie  was  suiidfuly  seized  with 
rajiid  feehh-  pulse,  syn»pt*>ms  of  shi«?k,  and  pain  in  tjic  aUlonien.  A 
ruptiia'd  abscess,  jirfibiibly  tutwd,  was  dia^n4islieated»  and  the  patient 
was  brought  at  onee  to  the  hosjtitaL  She  failed  so  rajiidly  that  no 
ojvoration  eouhl  be  undertaken,  At  autopsy  the  diapiosis  wa>  fiiund 
eiMTeet.  An  al^seess  hi  llie  right  Falhipian  tul>e  had  burst,  iiiiisin^ 
aeute  sepsis.  Ever}-  circumstanee  surraunding  the  girl's  first  illness 
left  no  dmibt  of  eriminal  abortion. 

In  additiun  to  the  usual  shoek  following  hemorrhage  after  eriminal 
alnn-tiiiu,  death  may  suthleuly  fwHur  following  an  attempt  at  aliortion, 
froui  air-erubolisni.  Examples  of  this  sort  are  not  rare  in  the  lileniture 
of  tile  subjwt.  Mitchell  ^  reports  a  tsiwe  of  sudden  death  following 
attemptiHl  aliortinn.  Al  autifpsy  it  was  fnnnd  that  pregnancy  of  ten 
wefk>  i*.\i>t<'d.  Tlie  menihr.uns  had  been  pniietMred,  and  the  right 
ventricle  was  (illnl  with  blood  mixtMl  witli  bubbles  of  air. 

A  niixe<l  iutwtinn  is  not  uneonunon  after  eriminal  abortion.  Tetanus 
IB  pometinies  observed  in  these  cjises.  Palmer,  Kuhn,  Wendling, 
Frank4'!,  I^eviTton,  Rinneoni,  Dizel,  Jc>hn,  Hadtlon,  (iarrigucs  tind 
Simpsim,  Boyd,  Arnold,  liiuimgartil,  A\  ei  uier,  KernHi,  iVaeuek,  and 
Sattler  (Tilbingcn,  1  HfK))  i-cjMirt  cases.  The  Inral  lesiojis  show  a  [mint 
in  the  genital  canal  wounded  by  direet  iuteHercnee,  through  wliieli  the 
poison  entered.  The  <ymstitutional  symptoms  were  those  usually  seen 
in  tetanus. 

The  treatment  of  criminal  alwirtion  reqnii^es  go<Ml  judgment  and 
ample  ex]>ertenee.  The  conditions  present  when  the  pliy*;ieian  first  sees 
the  case  sliould  be  aeeuRitelv  reoon]e<l,  and  a  ciinful  hut  gentle  ex- 
amination be  made  of  the  genital  canal  t<t  ascertain  the  presence  or 
absence  of  lesions  ]>ointing  tt»  direct  interference.  If  eriminal  abortion 
has  been  pnMhicc^l,  each  ease  sliould  be  considercMl  and  troatcti  as  a 
septic  case*  The  uterus  should  be  thonmghly  but  gi'utly  explort^K  and 
empticfl  and  disinfe<'ted.  This  may  be  done  by  the  iingpr,  followed  by 
gendc  irripition  with  sterile  salt  s<ilutinn.  Caution  should  Ik*  observed 
in  giving  these  pUient-s  anesthetics,  as  tln'ir  weakened  e<indition  may 

*  Zriffu-hnft  fur  fiehurtshulfr  unti  <iftHnknh,.iie,   IHftT,  IJcl.  Ttiv.,  S.  242. 
'  Jmtmal  Amrrifon  MrUimf.  A^^wteuttioiij  Vahraury  16,  1896. 
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make  anesthesia  dangerous.  If  debris  be  removed  from  the  utenis, 
it  should  be  thoroughly  examined  and  its  character  noted.  If  free 
hemorrhage  is  present,  the  womb  may  be  tamponed,  with  advantage, 
with  sterile  gauze  If  the  womb  is  so  large  that  the  finger  of  the 
physician  cannot  thoroughly  explore  it,  a  blunt-edged  douche-curet 
should  be  gently  inserted,  and  the  wall  of  the  womb  thoroughly  but 
gently  scraped  and  irrigated.  The  constitutional  treatment  of  the 
patient  calls  for  active  stimulation,  purgation,  the  use  of  cold  over  the 
abdomen,  abundant  nourishment,  aud  surgical  nursing. 

In  deciding  upon  operation  in  these  cases  care  must  be  taken  that 
the  indications  for  such  interference  are  clear.  The  physician  must 
remember  that  he  should  cooperate  with  justice  to  secure  the  conviction 
of  the  perpetrator.  Should  operation  be  hastily  resorted  to  without 
positive  indication,  the  defense  might  all^e,  in  the  interests  of  the  per- 
petrator, that  the  physicijin's  operation,  and  not  the  abortionist,  should 
be  held  responsible  for  the  death  of  the  patient.  Cases  of  criminal 
abortion  should  at  once  be  reported  to  the  proper  authorities,  who  will 
siecure  all  possible  evidence  before  the  patient's  condition  necessitates  an 
operation  from  which  she  may  not  recover. 

The  operations  necessary  in  the  treatment  of  this  condition  are  those 
usually  employed  in  puerperal  septic  infection.  Thorough  curetting 
and  <lisinfection  of  the  uterus  under  anesthesia,  opening  and  draining 
pelvic  and  abdominal  abscesses,  the  removal  of  diseased  Fallopian  tubes 
and  ovaries,  and  hysterectomy  may  he  indicsited.  Such  patients  are 
often  unfavorable  subjects  for  operation  by  retvson  of  their  depressed 
and  depleted  condition  following  hemorrhage  and  ner\'ous  shock.  The 
mortality-rate  of  such  operations  is  necessarily  high,  and  the  utmost 
resources  of  surgery  are  often  severely  taxeil  in  the  effort  to  save  the 
patient's  life.  So  long,  however,  as  the  patient  can  take  food  and 
f^tiroulants  she  may  recover,  and  the  most  desperate  cases  sometimes 
result  in  a  slow  and  im|>erfeot  convalescence. 

Many  attempt^  have  l>otm  made  to  lessen  the  frequency  of  criminal 
abortion  ;  in  countries  where  the  decrease  of  population  has  alarmed  the 
pivemment,  stringent  measures  have  been  taken  and  ever}'  inducement 
offennl  for  the  legitimate  increase  in  the  population.  The  establishment 
of  foundling  asylums  has,  it  is  claimed,  lessened  this  evil  by  caring  for 
illegitimate  offspring  and  thus  removing  the  temptation  for  their  destnie- 
tit>n.  In  a)untries  having  large  standing  armies,  where  the  marriage 
r>f  soldiers  is  prohibited  until  a  certain  amount  of  proptTty  is  |>ossessed, 
illegitimate  pregnancy  is  freqiient,  but  the  hospital  cares  for  the  mother, 
while  the  government,  in  the  foundling  asylum,  assumes  chai%re  of  the 
child.  However  far  this  may  l)e  from  an  ideal  state  of  affairs,  it  is 
true  tliat  criminal  abortion  is  not  excessively  fre<|uent  under  these  con- 
ditions. In  the  United  States,  with  few  foundling  asylums  and  with 
many  laws  of  Puritan  origin  in  effect,  the  tem])tation  to  criminal  alwir- 
tion  to  those  illegitimately  pregnant  must  Ik?  grejit.  It  is  undoubt<Hlly 
true  that  much  can  he  done  by  intelligent  philanthropy  to  lessen 
criminal  abortion.     Cases  of  illegitimate  pregnancy  should  Ix;  taken  in 
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haiul  as  soon  as  pos.sible^  and  tlio  unliirtiiuato  woman  be  given  kind  and 
intelligent  care.  She  .slu>uld  Lave  lui  ^Jinn^rtnnity  to  work  bo  long  as 
her  >trenji:l:L  permits,  when  sfie  ean  seek  eonJiiienK-at  in  a  sinlalile 
maternity  hospital.  After  her  reenvery,  ample  tirue  shouhl  !«■  given  to 
her  to  ^ain  strtn^th,  atul  tlie  child  slioidd  be  kept  witli  her.  She 
ijliould  iheu  either  obtain  eniphjyiiient  witli  tlie  child,  or  so  arrange  its 
care  that  she  can  see  it  fiv^juently  and  eoiitribnte  to  its  siipp*jrt.  There 
exist  ill  our  <;ilies  societies  for  the  aid  of  such  cascii,  so  that  few  need  be 
without  lielp. 

A  most  essential  reform  in  the  prevention  of  abortion  eoukl  be 
brought  ab<»ut  by  the  press.  There  is  scjircely  a  jMiper,  religiima 
or  secular,  wliich  does  not  contain  the  advertisement  of  a  means 
Ui  pAX-ure  aljortion.  In  the  jtapers  of  givat  cities  the  names  uwd  nA- 
dress4^  of  those  who  will  uiidertiike  lliis  eritne  are  daily  publislitd  and 
widely  eirenhited.  Few  publishers  have  the  mond  etiurage  of  the  late 
Getirge  \\\  Chikls,  who  would  at  any  time  expungv  from  his  pa|>i*r  an 
impnjjKT  advertisemeiit.  Few  such  |MiNsfd  his  eritiesj  but  wiiere  one 
had  ekulcil  their  vigilance  and  its  character  became  known  to  Mr. 
Chikis,  he  instantly  ordered  its  expulsion. 

Eeelesiastic  law  anmng  some  t-^evXs  is  a  distmct  prevention  of  abor- 
tion. The  Rev.  Dr.  Breen  ^  sets  forth  the  teaching  of  the  church  (»f 
Rome.  Xo  seientilk*  pr<n*e<lure  [troved  to  be  a  thera[>eutic  necessity  is 
refnsfHl  hv  the  Church.  The  deslrut  [ion,  however,  of  llie  living  embryo 
e<^elesi:istic  authority  unites  in  condemning.  The  writings  of  the  Jesuits, 
the  Edict  of  ttie  Baltimore  Couneib  oad  other  edicts  are  of  like  nature. 

Veit  and  other  nicilieal  w^ile'^^  nprni  the  subject  liave  iirge<l  that 
pbvsieians  should  rep(ir(  all  4iises  oi"  nhctrticin.'  This  course  is  imt, 
however,  tbikiwed  in  many  euutitries,  and  cimuuonly  only  those  t^ses 
are  rej>orteil  in  wliieh  wrcnig-<k)ing  is  suspected  or  in  which  a  fatal  result 
<x*eurs. 

This  brings  up  the  ven*  interesting  fpiestion  of  the  rt^sponyibilities 
Oi"*  the  molieal  attendant  in  these  «ises.  They  are  well  set  f<irth  by 
Ballantyn<\-^  Attention  has  l)een  ealh^I  to  this  subject  in  recent  years 
bv  the  celebnittMl  case  of  Kitson  vm.  J'layfair.  Here  action  was  brought 
for  alleged  -^himler  in  statements  niade  in  confidence  regarding  a  person 
seen  in  consultation.  The  tpiestion  of  illegitimate  pregnancy  was  raised 
by  the>e  statements.  During  the  trial  it  was  held  that  the  plivsician 
was  guilty,  and  that  be  shoukl  not  have  revealed  the  results  of  ius  pn>- 
fessional  observations.     Tlie  ease  was  not  appealefl. 

Tlie  writer  is  indehttNl  (o  Russell  Duane,  Esq.,  of  the  Philadelphia 
Bar,  for  information  reg;inling  tfie  laws  of  the  Ignited  States  iiprui  this 
point.  The  statemenLs  of  a  physician  regarding  his  patients  conceniing 
information  acquired  by  him  in  a  professional  capacity  fall  under  two 
heads  ;  those  statomenl.s  made  in  a  court  of  justice  and  those  made  out 
of  court.     Regarding  the  former,  we  have  in  England  the  trial  of  the 

»  Mfditat  Rf^nrd^  New  Tnrk,  ISftS,  No.  48,  page  71. 

•  DeufHfhr  mrdirijthrhf  Zritunfj,  188K. 

■  Brifijth  yfMirai  Jimrnal^  Jutiuary  22,  1808. 
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Duchess  of  Kingston.'  Mr.  Csesar  Hawkins,  who  had  attended  the 
Durhesd  of  Kingston  as  surgeon,  was  asked  whether  he  knew  of  a 
marriage  between  the  Duchess  and  another.  Held  by  Lord  Mansfield 
that  witness  must  answer  question :  "  If  a  surgeon  was  voluntarily  to 
reveal  these  secrets,  to  be  sure  he  would  be  guilty  of  a  breach  of  honor 
and  of  great  indiscretion ;  but  to  give  that  information  in  a  court  of 
justice,  which  by  the  law  of  the  land  he  is  bound  to  do,  will  never  be 
imputed  to  him  as  any  indiscretion  whatever."  *  In  the  State  of  Penn- 
sylvania the  following  act  is  operative :  "  An  Act  to  prevent  physi- 
cians and  surgeons  from  testifying  in  civil  cases  to  communications  made 
to  them  by  their  patients. 

•'  Section  I. — Be  it  enacted,  etc.,  that  no  person  authorized  to  prac- 
tice physic  or  surgery  shall  be  allowed  in  any  civil  case  to  disclose  any 
information  which  he  acquired  in  attending  a  patient  in  a  professional 
capacity,  and  which  was  necessary  to  enable  him  to  act  in  that  capacity, 
which  shall  tend  to  blacken  the  character  of  his  patient,  without  his  con- 
sent." 

Confidential  communications  made  by  a  patient  to  his  physician  were 
not  privileged  at  common  law,  but  the  following  states  have  provided 
by  statute  that  communications  made  by  a  patient  to  his  physician  or 
sui^^eon,  and  information  acquired  by  him  while  attending  a  patient  in  a 
pmfessional  capacity,  are  privileged,  and  such  physician  or  surgeon  can- 
not be  compelled  to  testify  to  any  such  facts  in  subsequent  l^al  pro^ 
ceedings. 

The  following  states  have  l^islated  to  the  above  effect  by  the  Acts 
mentioned  :  Arkansas,  Stat  188:5,  p.  625,  Sec.  2862  ;  California,  0)de 
C.  P.,  1885,  Sec.  1881  ;  Colorado,  G.  S.,  1883,  p.  1062,  Sec.  4 ;  Da- 
kot;i,  Comp,  Laws,  1887,  p.  910,  Sec.  5313  ;  Idaho,  R.  S.,  1887,  p. 
679 ;  Indiana,  R.  S.,  1887,  p.  679,  Sec.  497 ;  Iowa,  Rev.  Code,  1884, 
p.  860;  Kansas,  Comp.  Laws,  1885,  p.  645,  Sec.  323  ;  Michigan,  G. 
S.,  1882,  p.  1889,  Sec.  7516,  Sec.  86;  Minnesota,  Gen.  Stat.,  1881,  p. 
792,  ch.  73,  tit.  1,  Sec.  10  ;  Missouri,  R.  S.,  1879,  p.  690,  See.  4017  ; 
Montana,  Comp.  Stat.,  1887,  p.  230,  Civ.  Code,  Sec.  650;  Nevada, 
Gen.  Stat.,  1885,  p.  833,  Sec.  3406,  Sec.  84 ;  New  York,  Code  of  Civ. 
Pnie.  (4  Rev.  Stat.  p.  164),  Sec.  834;  Ohio,  R<»v.  Stat.,  1884,  p. 
1096,  Sec.  5241  ;  Oregon,  Gen.  Laws,  1872,  p.  251;  Pennsvlvania 
Act  of  18th  June,  1895,  P.  L.  195;  Utah,  Comp.  Knws,  1*876,  p. 
5»»6;  WjLshington,  Code,  1881,  p.  102,  Sec.  392;  Wisconsin,  Rev. 
Suit.,  1878,  p.  992,  Sec.  4075  ;  Wvoming,  Rev.  Stat.,  1887,  p.  590, 
Sec.  2589. 

Aside  from  the  absolutely  legal  requirements  of  the  case,  the  physi- 
cian lias  a  distinct  duty  to  his  patient  and  to  the  public.  He  nnist  not 
violate  his  jwitientV  confidence,  and  his  effort  should  l>e  not  only  to  save 
her  Vife  and  health,  but,  if  |)ossihle,  her  character.     Much  can  \w  done 

'  20  Sute  Trial**,  355.  572.  573  ;  tri»l  for  hiiittmy. 

'  For  a  full  dii^iiitiiion  of  the  ci'lol»nit(Hl  Plavfiiir  case  tin*  roador  is  referred  to  an 
fcrtiiK  entitled  **The  Medicolojjal  Considfration  of  the  Playfair  C'aiip,"  by  Andrew  J. 
Hirsch,  Esq.,  of  the  Chicaj^  Bar,  Medicolegal  Journal^  18i*t>,  vol.  xiv.,  page  466. 
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in  thi.s  Avay  l>v  tliosc  who  see  many  Momen  as  |>atieiits  by  setting 
forth  clwirly  the  moral  and  pliysitral  danjy^Ts  oi'  criniiniil  alx^rtiou. 
T(K»  nnieh  stress  C2inm»t  he  hud  ujmjh  tlie  i'lxrt  that  the  rrinie  i>  equally 
n()t<>rious  whetlier  pertorine<i  in  tlie  iirst  weeks  of  pivgnaney  or  when 
die  ovum  has  become  a  child.  The  absolute  reflisal  of  the  phyisician  to 
entertain  sueh  a  projxjKition  has  its  iiirtuLiiee  fur  ^ood.  A  physician 
slionld  he  able  to  (Utx-et  uiilbrtiuiate  women  to  tliose  who  ean  help  dieni, 
and  to  warn  and  to  protn;l  them  a^niinst  the  ju'aetiee  of  alutrtioiK  It  is  :i 
despicable  act  to  take  fn)m  these  pt^Mjr  rreiitnix's  their  little  saviiip^  under 
pretense  of  admitting  them  to  some  hospital  for  a  fee  ;  and  yet  we  re^re! 
to  say  that  on  sevenil  oeeasions  urituarried  wnnien  have  f.^orne  to  hospitals, 
having  [Kiid  a  fee  to  s(nne  pliysieian  under  the  helii-f  that  he  hud  stM^tirtHl* 
their  admission.  It  is  the  duty  of  etieh  jihysieian  to  eoo|iemte  witli 
reputable  elmritable  institutions  to  s<'cure  earr  for  these  patients,  i)ur 
large  cities  contain  numerous  private  lyin^-in  hospitals  and  midwives' 
hou.ses  whose  sule  |iur|»ose  it  is  to  deprive  the  patient  of  her  money, 
and,  if  |Hissible»  lier  ollspriiig  of  its  life. 

When,  however,  a  [ihysieian  is  suninionwl  to  a  ease  of  eriniiual  abor- 
tion, he  has  a  duty  to  fulfil  to  the  e(fmmunity  as  well  as  to  the  j>atient. 
Eiieh  etu'oner  ami  i-ity  otlictal  may  intei*]>rct  his  duty  difTerently.  In 
the  mauij  however,  it  may  be  staleti  that  without  ri'vealintr  {\w  putieut's 
name,  he  may  with  proprirly  aequiiint  the  proper  authority  with  tlie 
cxisteiieo  of  the  case  and  ask  their  coniiseL  It  is  often  the  ease  that 
only  the  ]>atient  knows  the  iinme  of  the  perpetrator,  and  it  will  usually 
be  fiiiind  tluit  she  will  not  reveal  his  identity.  If  she  recovers,  the 
secret  remains  hers,  and  the  flu't  of  the  abortion  is  known  to  her  j>hy- 
sician.  If  she  dies  or  is  in  danger  of  death,  u\hm\  his  information  the 
authorities  will  intervene. 

Keputnblr  jilivsieiaii-  may  be  made  tlie  sniyects  of  blackmail  nnd 
falsely  aceusiwl  ttf  roniniitting  ainirtion.  This  but  empliasizcs  the  rule 
which  earrful  physieiann  tbllnw,  namely,  U*  make  nu  L-xamtria(ion  nf  the 
pelvic  and  af)donntuil  org:ms  of  unknown  women  without  the  presence 
of  a  thinl  and  known  person. 

A  desi;;ning  woman  may  induce  a  physician  to  c<mimit  abortion  by 
describiii;:  symptoms  pnirtting  t^i  some  disease  of  the  womb  which  re- 
quires an  instrumental  examination.  In  fornter  times^  when  the  use  of 
the  uterine  scnnul  was  ccmimon,  a  physician  might  huroduec  this  instru- 
ment to  metisure  the  length  of  the  womb  anrl  thu:s  nipture  the  sac  of 
the  ovum,  prodin-ing  abortion.  At  pre-^ent,  among  those  best  qualitied, 
the  uterine  sound  is  rarely  emphfveil,  and  the  interif>r  of  the  uterus  is 
never  invaded  without  stringent  neeesj^tty  and  every  preeautiun.  The 
possibility  of  ]>regnancv  must  never  be  lont  ^ight  oi'  in  eon<hieting  any 
pelvic  nr  ab<tomiual  examination,  and  if  this  be  kept  in  min<],  accidental 
or  unwitting  abortion  will  rarely  be  produced  by  physicians, 


u 


INFANTICIDE 


By  infanticide  is  understood  the  unlawful  destruction  of  the  new- 
born child.  The  question  at  once  arises  as  to  whether  the  destruction 
of  the  child  during  the  process  of  birth  is  infanticide.  Is  the  product 
of  conception  at  this  time  still  a  portion  of  the  mother's  body,  or  is  it  a 
separate  individual  ?  An  illustration  may  be  found  in  a  case  described 
by  Blottner.*  A  physician  was  called  to  attend  a  case  of  confinement, 
and  found  the  fetus  in  transverse  presentation.  He  failed  to  turn  the 
child,  and  then  endeavored  to  remove  the  child  piecemeal.  He  was 
unsuccessful  in  this,  and  another  physician  terminated  the  labor.  The 
mother  died  as  the  result  of  her  injuries,  and  the  first  physician  was 
subjected  to  arrest.  In  his  defense  it  was  urged  that  he  had  not  been 
jruilty  of  infanticide,  but  simply  of  careless  and  inefficient  practice.  As 
the  child  \^*as  not  born,  it  was  not  a  separate  individual,  but  a  part  of 
the  mother's  body.  For  the  prosecution,  the  attorney  recognized  the 
omtention  of  the  defense,  but  urged  that  as  the  child  was  jxirtly  deliv- 
ered when  the  first  physician  was  summoned,  it  could  not  be  regarded 
as  anything  but  a  separate  entity.  The  subsequent  decision  of  the  Court 
wjLs  in  favor  of  the  physician,  and  he  was  simply  fined  for  negligent  and 
ua-^kilful  practice. 

The  precise  determination  of  what  constitutes  individual  life  has 
Wn  a  matter  of  repeate<l  discussion  by  the  courts  of  various  countries. 
Onlloff*  lays  stress  upon  tlie  fact  that  the  fetus  does  not  become  an 
in<lependent  being  until  it  has  breathetl  the  external  air  into  its  lungs. 
This  is  the  opinion  of  most  me<licolegal  authorities.  It  can  readily  l>e 
seen  that  important  issues  may  turn  uj)on  this  |K)int.  If  the  fetus  be 
di-stroyed  purposely  before  birtli,  it  might  be  claimed  that  its  destnic- 
tii»n  was  accidentally  due  to  unsuccessful  efforts  at  delivery.  If  the 
fetus  dietl  in  birth,  the  question  as  to  whether  it  can  inherit  property 
may  decide  the  disposition  of  an  estate.  The  writer  recalls  the  case  of 
a  mother  dying  from  convulsions,  u|x>n  whom,  at  the  moment  of  death, 
the  physician  iu  attendance  |>erformed  Cesarean  section.  The  child  did 
nut  breathe,  and  hence  by  the  terms  of  the  will  the  mother's  fortune 
wjt'i  not  inherited  by  the  cliild  nor  its  father,  but  j)assed  directly  to 
an  institution.  Had  the  child  breathed  in  the  presence  of  witnesses 
it  would  have  inherited,  and  upon  its  death  the  property  would  have 
passfd  in  whole  or  in  part  to  its  father. 

Strictly  speaking,  infanticide  is  the  intentional  destruction  of  the 
new-born  child  and  the  destruction  of  the  fetus  during  birth.    The  latter 

'  Klini^he  med iciniiv.hr  Wochrnachrifi,  1887,  p.  81. 
•  yiertei^fohresschri/t  fur  yerichHlche  Medicin,  1889. 
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is  s(imetinae.s  jiK^tifiahle  whoii  lultor  must  he  (piirkly  fmUxl  in  the  iiikT- 
ests  of  the  mtrtiuT,  The  iornuT  (^n  ik'vc  r  be  justifiable.  An  iiiter- 
rstitija;  fiiit'stmn  iirisrs  as  to  wbHhtT  tbr  cbslnu-tiim  o\'  a  numsttr  l>nni 
living  is  justirt:il)]f.  Cius^^s  luv  on  iTH-iini  h\  wliicli  an  jiiu-iuiunt,  ;itraiil 
to  allow  tlu'  nmtbrr  to  sit'  a  monster,  Ims  kilk**!  it  as  ^<)*n\  as  bum. 
AhhiHi^li  tlie  fiivnmstanoos  must  b<:'  regjirdL-^l  as  oxtonuating,  still  tlio 
action  ranriot  br  liivvf'nl.  Tlu*  nuaisttr  is  in  possession  f if  life,  and  <'nn- 
not  rightfully  In-  4h]»rive^l  of  it.  Fortnnntcly,  in  a  great  niajuHlv  of 
csLsos  nionst^Ts  are  Jiicapable  of  imtopt^ntienl.  existent e,  and  s<k>ii  jwrish 
8pontutieous]y- 

A  wide  (litlerenee  exists  in  the  jireeise  dcternn"ni»tion  and  detinition 
of  eriminid  iiborlinn  and  infanlieicK'  and  of  tiie  jK'nalties  wliieli  follow 
eaeb.  In  an  article  on  the  hivv  (»f  iniantlcidi*,  Glaister'  reviews  exten- 
sively the  laws  of  the  Jlritish  Kinpire,  and  points  out  s<.»n»e  diserepanrie" 
in  them  and  practicid  diflicultit's  in  their  enforcement.  A^  English 
c'onimon  law  is,  to  a  er>nsi<lerublo  extent^  the  basis  nf  tlie  law  of  tlie 
linite<I  State's,  this  paper  may  Ik'  <*onsu]ted  by  those  interested  in  tUv 
snlijeet  to  a»lvatitiigt\  Its  e<tuclusions  do  not  bear  dire<'tly  u|H<n  mir 
consideration  oj*  the  subjwt, 

K-^IK^rial  ini|Mjrtance  attaehes  to  the  diagnttsis  of  eriminal  abortion 
and  infanticide.  In  the  nature  (»f  the  ease,  many  diilierdties  surfontid 
tliis  diagnosis.  First,  the  strnry  whieh  the  nrd'ovtunale  patient  strive- 
to  maintain,  and  tht»  extraordinary  fact  that,  h^iwevcr  nmch  she  may 
sidfei'  herself,  she  will  rarely  betray  the  person  who  destroye<l  the 
pnxliict  of  conception.  In  the  jthysieal  nature  of  the  «ise  many  ditli- 
cultiea  arise.  Illegitimate  bii-ths  often  cK-t-nr  without  medical  attend- 
auoe.  The  inollier  may  lie  alojie,  and,  stniggjing  in  the  pains  ot"  labor, 
may  fall  une(jnseions  at  the  moment  of  birth.  Tlie  eiiild's  face  may  lay 
in  the  bhnHl  and  discharges  fnim  the  wondi,  and  nspinuion  be  pn^ 
vented  or  niueii  impCMleib  If  the  mother  be  stim<Hng  at  tlie  nionienl 
of  birth,  llie  child  breidving  its  eord  may  fall  n|Hin  tlie  flodr  an<l 
Mistiiin  s-rioiis  injury.  During  a  protraeti-d  labor,  while  within  tlie 
IhhW  of  the  mother,  the  child  may  ^iustain  injnries  tliiX)Ugh  pressure 
whieh  may  eatise  it  io  f»erisli  simui  after  birth.  Drunken  motlnTs  M»me- 
times  smother  their  ('hililren  while  in  bet!  with  them,  without  delibenitely 
intending  to  ile>troy  their  lives.  These  diHieidties  in  tliagno.-^is  can  (jL-r-t 
be  apprtM'iatrti  liy  the  namition  of  typi*'al  caws  which  illustrate  the 
|Miints  under  fsmsideration.  Rirge^  n'ports  the  rase  of  a  young  woman 
who  gave  birtli  at  eight  mi>nths  to  an  ilh^itimate  elnld,  labor  lieiiig 
Ui*ouglit  on  by  a  erindnal  tdnirtion.  The  mctthrr  was  jdone  wlieii  the  eliild 
was  bom,  and,  being  unable  to  liel[>  bcrs4']f  f»r  the  child,  nmde  nn  etlbrt 
to  do  so,  and  tl»c  *'hihl  perished,  8hc  nttemptcsl  Uy  enneeal  its  luxly^  but 
failed.  When  the  ease  was  investigated,  the  principal  and  aei»essorv  to 
the  alwtrtion  were  sccurcil  ;  it  M'as  held  in  the  4'as*^  of  the  motlier  that  as 
she  had  given  evidence  for  the  jirosecntion  and  bad  IxH'n  guilty  of  (miission 
onlv    she  con  hi   not  Im'  charged  with  infanticide.      Here  the  ditHculty  in 

»  Etiinbunih  Medical  Jaurnal,  18115- '00,  No.  41,  p.  1. 
*  AtUnlic' Medical  Wctkty,  1896,  vol.  v.,  p.  Kil. 
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deciding  whether  the  child  had  purposely  been  allowed  to  smother  or 
not  is  evident. 

It  occasionally  happens,  with  patients  in  institutions  surrounded  by 
attendants,  that  an  iU^itiraate  child  may  die  under  suspicious  circum- 
stances. The  following  case  is  an  illustration  :  The  mother  ol'  the 
child  was  a  young,  immoral  woman,  confined  in  a  hospital.  When 
convalescent,  she  was  allowed  in  the  nursery  where  the  infants  were 
kept,  and  when  directed  to  do  so  by  the  nurses,  to  give  her  child  the 
breast.  Her  milk,  however,  failed,  and  the  child  was  fed  artificially, 
the  food  being  prepared  under  careful  supervision,  but  not  by  the 
mother.  The  child  was  taking  no  medicine,  was  gaining  in  weight 
and  doing  well.  Although  the  mother  was  not  nursing  the  child,  she 
was  allowed  to  assist  in  bathing  and  caring  for  it.  During  the  night 
previous  to  its  death  the  night-nurses  reported  the  child  well.  It 
.slept  in  a  crib  in  the  nursery,  the  mother  occupying  a  bed  in  the  ward. 
At  7  o'clock  in  the  morning  it  was  seen  by  the  head-nurse  and  was  then 
doing  well.  It  had  been  fed  at  six  in  the  morning,  its  usual  food,  and 
had  taken  it  eagerly.  Afler  the  head-nurse  saw  the  child  at  7  a.  m., 
the  mother  was  allowed  to  sit  with  the  child  for  an  hour.  At  8  a.  m. 
one  of  the  nurses  discovered  that  the  child  was  ill.  Its  symptoms 
were  dilatation  of  the  pupils,  redness  of  the  eyes,  frothing  at  the  mouth, 
light,  pea-green  discharges  from  the  intestines  with  mucus,  and  a  green- 
ish, watery  vomit  containing  mucus.  Its  stools  were  alkaline  in  reac- 
tion, the  abdomen  was  distended  \vith  gas,  and  the  child,  in  spite  of 
prompt  treatment,  died  six  hours  after  it  was  discovered  to  be  ill.  The 
mother  strenuoasly  objected  to  an  autopsy,  and  in  the  absence  of  any 
pt^itive  proof,  none  was  obtained.  It  is  quite  true  that  acute  gastro- 
enteritis in  a  young  infant  may  result  fatilly  in  a  short  time,  but  the 
ixx'urrence  was  somewhat  remarkable,  and  the  precise  nature  of  tlie 
cliiUrs  illness  was  not  satisfactorily  determined.  Acute  gsistro-enteritis 
was  evidently  present,  but  whether  the  mother  could  have  given  the 
child  an  irritant  substance  dissolved  in  water  during  the  hour  in  wliich 
she  sat  with  it  is  very  hard  to  determine.  Irritant  substances  and  drugs 
are  kept  strenuously  under  the  care  of  the  nurses  in  the  hospital. 

In  sharp  contrast  to  cases  where  diagnosis  is  so  doubtful  are  those 
where  the  evidence  of  intentional  infanticide  is  overwhelming.  Zog^l  ^ 
reix»rts  the  case  of  a  woman,  illegitimately  pregnant,  who  denial  her 
nmdition  until  the  very  last,  suppressed  her  sniferings  in  labor,  and 
all(»wcd  the  child  to  be  bom  in  an  out-house.  It  fell  into  the  pit  of 
the  out-house,  but  as  the  time  was  winter  and  the  contents  of  the  pit 
were  frozen,  the  mother  feaired  lest  the  child  might  snr\'ive.  She  acoonl- 
iiigly  removed  it  and  strangled  it  with  her  fingers,  the  marks  of  her 
niiils  being  plainly  evident  on  the  chihl's  neck. 

The  diflficulty  in  diagnosticating  between  precipitate  birth  and  in- 
fantici<le  lias  already  Ijeen  allude<l  to.  Teufel  *  descril)es  the  case  of  an 
unmarried  woman  who  was  taken  with  cramps  while  nyton  the  street, 

»  Fri^ti.  Bl.furprrtchthrhe  Mrffirhi,  1888. 

*  yirrte{/ahreaschriff/urffrric/ttiic/ieMt:(ltcin,  1896. 
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and  whf>  was  delivertHl  in  the  standiiijj;-  ]>ofstinv,  the  v\\ih\  falling  to  the 
flai>r  ami  ^ivin^  a  cry.  Tlic  inutluM'  wns  iwnr  ii  larirr  st<iiu-  at  tht^  time, 
aud  iiastily  st'iziiii^  lln'  rhild,  in  jiickiiiL:  it  it|»  htriirk  it  ti^iinst  the  >t<iiH'. 
Till*  clidd's  ImkK  was  .'^uljst't|Uuiitlv  Ijuriwl,  l>ut  al'tt-rwanl  foiiud.  Hi'iv 
iiiiautii^'ido  t'oul^I  iiol  bt  jmn'wi.  Kk-in  folkrted  stiUi^tics  of  183  pre- 
eipitalo  lilithsj  in  lo-"»  of  whii'li  \hv  putii-iit  was  .•^taiidiii<;  at  tbo  inoiiient 
of  ik'liVLTv  ;  in  22  .sIk*  was  .sitthii^s  iJi»d  in  (i,  kMoelin^^  From  the 
study  of  iht',-<i  cjtses  \w  vimvhnUA  that  fatal  injury  i^-^  roinparahvclv 
rare.  Ht*  doubts  the  possibility  of  birlli  oiHUirrinjr  while  the  jiatieiit 
8t4tudij  uprijrht,  Khiseinuu  '  describes  eastrs  of  pnripitjit4'  births^  anum^ 
them  one  in  which  a  married  woman  ehuse  the  iipriirht  poi*ture  ilnriii^ 
hibor.  Anotlnr  ease  \>  (ie^eribt^  c^t'  a  married  woman  whfi  liad  several 
thnetf  assumt^l  this  ]K)sriire,  a  midwife  kneeling  l>eside  her  t<t  prevent 
injnty  to  the  ehild.  < 'asjH-r  ilfseribes  a  vHHf^  in  vvhieh  n  ]tiatient  was 
Middcnly  e<»iifined  while  staniling,  the  ejiild  iailing  npoii  the  snow  and 
reeeiviiiL:  I'alal  injury,  lie  wiw  a  palirnt  alHHit  to  enter  a  ]Mis]iit:il  sud- 
denly y;ive  birth  upim  the  thn'sbold,  the  ehild  lallin<r  to  ilie  gnmitc 
fliMir  and  nnu'iving  fatal  injury.  Hofllnianii  <leseribes  similar  eases,  in 
iHW  ut'  wlurh  the  ehild  was  suddenly  expelleti  while  the  |Mitient  was 
Win;;  lifted  from  a  wapai  ami  ejirriid  rntt»  the  hospitid,  Olshansen' 
repijrls  similiir  eases.  lieinhanl,  in  a  dissertation  pablishcKJ  in  1S71  al 
MfirburtTj  rolleefed  2.'l  rases.  J'ullman  desiTihes  tlie  ease  of  a  mother 
overtiiken  by  labfir  while  in  a  Imth,  the  child  bein^  bfini  u|Km  the  fl<»or 
l^efoiv  she  could  rearli  her  IhhI.  Tliese  eases  tvceurre<l  in  marrie<l  women 
who  had  tm  reas<uj  i'av  com-ealment. 

Tlicre  is  abundant  evidcnci' t^i  show  that  a  woman  may  niicxpecteilly 
ami  suddenly  give  birth  while  in  the  nprij:;ht  [ntsition  beibrc  she  lias 
time  to  assume  aiiotlier.  In  these  cases  the  t*<ird  is  either  torn  ucr(»?s, 
or  the  placenta  is  exjK'lltMl  with  the  eliiUI,  The  child  strike-*  the  H<tor 
with  its  ptvsentinjr  part.  Its  injuries  ticpend  upon  the  length  and  nature 
of  the  cord,  the  distance  thnmgh  which  it  falls,  and  the  luirdaess  of  the 
floor.  Phinnkuch'  au<l  Hot!niana  *  ibund  that  a  weight  <»f  1000  grams 
or  less  is  sufficient  to  tear  the  cord.  The  longer  and  thinner  the  cord  is, 
the  more  easily  \s  it  torn.  It  is  itevcr  torn  <'leim  acntss,  but  in  |)arts,  the 
amniotic  covering  tearing  first.  It  is  possible  in  the  <*ase  oj'  a  torn  coril 
for  the  child  to  blectl  to  death,  but  il  is  not  i-tminion,  because  the  nuis- 
cularwail  iif  the  tmibilicu!  arteries  usually  contracts  and  stojts  the  bletxl- 
ing,  Casper  Imlds  that  the  ehild  will  not  die  if  it  be  still  attaeheil  to 
the  [dacenta  and  that  \te  pxrtly  se[>anited.  The  conl  nuist  !>e  severtni 
between  the  umbilictis  and  llie  |>]aceula  befoiv  bleeding  will  occur. 

From  the  study  of  100  cases  of  precipitate  birth  Iloffinunn  cou- 
ebules  that  the  fetal  cranium  is  always  injured  by  these  ocvurreuces. 
Fiiictiires  luul  fissures  of  the  cranial  bones  are  the  most  C(tnmion  in- 
juries, usually  on  the  side  of  the  head,  very  rarely  on  its  |K)sterior  sur- 
face.    The  fracture  or  fissure  is  usually  a   radiating  one.     To   estub- 


'  ViertetjnArMMrhri/t  f.  per.  hfaL,  18£>7,  Bd.  xii.,  H.  2 ;  Bd,  xi.,  H.  2. 

*  yt'maUachrift  fur  Ofburtahtn<ir,  ]8fl0.  4H38. 

*  Archiv/uT  'Uynakologu,  1870,  H.  7,  S.  28.  *  LthrbMk,  8.  761, 
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ILsh  the  facts,  however,  that  the  injuries  have  resulted  from  sudden 
birth,  the  mother  must  be  examined  and  also  the  child,  to  ascertain 
whether  this  has  been  possible.  Women  having  large  pelves,  strong 
uteri,  and  widely  dilated  birth-canals  are  those  patiente  most  apt  to  have 
this  experience.  The  smaller  the  child,  the  greater  the  liability  also. 
The  examination  of  the  child  should  include  not  only  its  head,  but  also 
the  lungs,  as  evidence  of  respiration  has  been  found  after  very  exten- 
sive crushing  injuries  to  the  head.  Adloff '  describes  the  case  of  a  woman 
who  a.sked  t4>  be  taken  upon  a  wagon  filled  with  sacks  of  potatoes  and 
going  toward  her  home.  After  she  had  left  the  wagon  the  driver 
noticed  blood-stains  upon  some  of  the  sacks.  He  rejx)rted  the  case,  and 
a  midwife  was  sent  to  the  patient,  who  had  discovered  that  she  liad  been 
delivered  of  a  child.  The  cord  was  toni  oiF.  She  wrapped  the  child 
in  her  skirts  and  carried  it  liome.  She  placed  it  beside  her,  and  it  was 
living.  She  then  lost  consciousness,  and  when  she  r^aineil  it  the  child 
was  dead.  The  Ixxly  of  the  child  was  examined  some  time  after  its 
death,  and  when  highly  decomposed.  Evidences  of  respiration  were 
found,  and  the  bones  of  the  skull  showed  that  the  child  had  been  de- 
stroywl  by  blows  upon  the  head. 

It  is  sometimes  imjx>ssil)le  to  prove  definitely  that  death  in  a  given 
cise  was  the  result  of  direct  interference.  Wolf  ^  reports  a  case  in 
which  a  dead  child  tightly  wrapped  in  straw  was  found  beside  a  stone 
wall.  It  was  traced  to  a  servant  woman,  who  said  that  the  child  was 
hers,  was  still-bom,  and  that  she  liad  piace<i  it  on  the  top  of  the  wall. 
At  autopsy  there  was  no  evidence  of  violence,  no  foreign  Ixxly  in  the 
air-jKissages,  and  no  assignable  aiuse  for  de:ith.  It  was  impossible  to 
prove  that  the  woman  had  destroyed  the  life  of  the  infant.  A  case 
iiirailar  to  the  preceding  is  descrilxxl  by  Kob^  in  which  the  body  of  a 
cl»ild  wrapped  in  linen  cloths  was  found  in  a  muff-lx>x.  No  signs  of 
violence  could  be  detected.  The  mother  of  the  child  was  a  dissolute 
young  woman,  living  with  her  mother,  a  person  of  bad  reputation.  No 
reasonable  doubt  existetl  that  the  life  of  the  child  had  been  puqx)sely 
terminated,  as  it  was  found  to  have  breathed.  The  exact  method  em- 
ployetl  could  not  be  determined,  but  the  older  woman  was  convicted  of 
the  crime,  while  the  younger  was  acquitted  as  being  merely  guilty  of 
negligence.  Undoubteilly  the  previous  bad  character  of  both  women 
strengthened  the  sitspicion  against  them. 

An  effort  is  sometimes  made  by  a  mother  illegitimately  pregnant  to 
destroy  the  child  by  injuring  its  air-passages.  Schiller  *  descril>es  the  case 
of  a  woman  who  gave  birth  to  an  illegitimate  child,  and  who  was  found 
by  another  woman  with  the  child  screaming  beside  iier.  When  aid  was 
summoned,  it  was  found  that  the  chihl  was  dead.  Tlie  mother  asserted 
that  she  had  become  unconscious  af^er  the  birth  of  the  chiUl,  and  that 
she  had  not  intentionally  injurwl  it.  Autopsy  discloswl  that  the  child 
hail  t\m\  from  suffocation  rinsed  by  hemorrhage  into  the  bronchi.     A 

'  VifrirlfahrcvwhriftfurgeriehiUvheMefhcin,  181*1.  '  M/V/.,  1HH'». 

'  ibid.,  1896,  9,  lO:  '  « Ibid.,  1887. 
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blunt  inslniment  or  the  fingers  had  lieeii  thrust  into  the  cliild's  thn^>at. 
The  guilt  uf  tlie  mother  Wil^  provtHl  in  this  way. 

It  iti  a  matter  of  grewt  Jillknilty  to  tliagn(t>ti(.'ati.'  clearly  the  jiivs- 
ence  of  injury  to  the  fetus  reeeived  durhig  jMirturitltui.  yueii  nmv 
be  of  two  kinds — that  hy  <.liret;t  mechanical  violence,  and  injuries 
l>rought  ubout  by  the  ii<In»iinsiration  to  the  mother  of  poisons  or  of 
♦Ifii^s  aetinj^^  Uji<m  the  lutus.  The  funner — namely,  deslnietion  of  the 
fetus  Ly  mecluinieal  tiieuii.s — is  exeeetlingly  rare;  the  hitter  has  been 
observwl,  although  not  etminumly.  Laying  aside  enlbryl^tomy  as  a  com- 
pleted operation,  Dolj^r  and  Masehku '  very  rai*ely  found  t^ses  of 
direct  inL-eluuuL'ul  iriterferenee  with  the  ebihJ  beiore  birtli,  with  the 
uxeeptiiiu  of  the  t>[>eratiim  tvf  einbryotoiny.  Ca>per,  t'n^in  the  e.\amina- 
tion  of  many  eases  in  whieli  the  fetu>  was  fnund  in  nut-houses,  t-nnld 
not  in  a  single  ease  iLs>ert  that  then;  was  bodily  evidence  oi'  tlie  use  of 
mechunleal  agent**  bei'ore  birtli.  Hoftmiinu  thinks  it  po*s*ible  to  injure 
the  head  when  tlu-  membranes  are  ruptured.  Tlie  writer  ret-alls  a  ean^ 
i[]  wliieh  a  phvsieiaii  ]iii'rred  the  seal] >  of  the  letns,  Mijiposiug  that  he 
was  rupturing-  the  fetal  memltnmes.  The  injury  was  slight,  however, 
and  when  f?.een  in  eonsultatinn  the  ehihl  was  iloiiig  well  and  pmbably 
reitfvcred.  Tardieu  eould  collect  hut  ;"i  t-ases.  I.<atargue  saw  1  ease ; 
Galhtrd  1»  Liman  re]K»rts  a  nise  in  which  a  cut  was  found  over  the 
crest  of  tlie  fetal  ititun.  Olliver  anti  JJ(>yer  siiw  wounds  ujwui  the  fetal 
vertex. 

It  ]n  well  known  that  |Miis(»ns  taken  hy  the  niotlu'r  can  he  eommuni- 
eated  to  the  *'liild.  Mrnde  [Iniws  attention  to  the  use  of  opjuni  to  ter- 
niinati^  fetal  life,  as  pnn'ttscd  In  Japan.  Tlie  i)ro[»oriitioii  to  destroy  the 
eetopi<'  fetus  ]iy  injecting  nioi-phin  into  its  sae  is  of  a  .similar  nature. 
KuhasHiw  has  e<tlleeti*<l  instances  where  chlond  hydr:*te,  ehiomfomi, 
opium,  and  digitalis  were  used.  AValter  rmd  liussemw  exjH'rimeutM 
njmn  jircgnant  animals,  lutt  finding  in  the  fetal  bhK)d  siryclmin,  mor- 
]vhin,  venitriu,  cnrar*',  and  scealc  eornutum,  which  ]ia<l  been  ailminis- 
tcrini  to  the  nuhtlu'r.  (inssen)W,  Jn  re|>eiiting  these  experiments  ujMtn 
12  pregnunt  women,  found  that  potassium  iiKlid  was  deteete<l  in  the 
fetal  bodv  about  two  weeks  after  it  had  been  givtMi  tn  the  mother — that 
is,  ehildren  born  tw(t  weeks  after  the  nmtUer  had  taken  the  potassium  iodid 
showi'^l  the  jtresen^-e  ni'  the  drug  in  the  telal  urine.  (']on*'t  examined 
the  liver  of  ii  fettis  U)rn  of  a  motluT  who  ute  matches,  and  found 
potassium  in  the  liver  substance.  The  iotlid  seemed  \o  l>e  the  only 
drug  n-adilv  passt^l  from  mother  to  ehild.  Tlie  question  arises.  Does 
the  snccessi\il  treatment  of  syphilis  in  prt'gnaney  point  to  tlie  ilireet 
passage  i»f  men-urv  to  the  fetus,  or  is  its  effk't  ujxni  the  frtus  explained 
Ijv  the  improved  amdition  of  the  mother  only?  The  latter  is  tiie  more 
pn»bable  supposltitni. 

As  an  extenuating  circumstflnee  in  infanticide  and  as  er^mplieating 
the  diagnosis  of  this  condition  we  must  consider  the  mental  and  m-rvous 
condition  of  the  mother.     Kraff\-Ebing^  illustrates  this  in  the  desorip- 

1  Friftl.  Hit  fur  ytrUhtitcU  MedU-.in,  1892. 
»  I  hid..  I»H1>. 
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tion  of  the  case  of  a  woman  whose  dead  child  was  found  about  ten  days 
at\or  birth.  The  cord  was  wrapped  tightly  about  the  fetal  neck.  The 
child  was  enveloped  in  a  woollen  jacket,  and  the  body  was  found  in  a 
mill-pond.  The  patient  stated  that  she  had  been  deceived  and  deserted, 
and  that  the  child  was  born  while  she  was  working  in  the  garden.  She 
tied  the  cord  with  her  handkerchief,  but  did  not  remember  tliat  the  cord 
was  about  the  neck,  nor  did  she  remember  to  have  placed  it  there.  She 
had  no  intention  of  killing  the  child.  Afler  its  death  she  wrapped  it  in 
the  jacket  and  placed  it  in  the  mill-pond.  Her  employer  and  others 
stated  that  her  mental  condition  had  lately  been  much  disordered.  Her 
mother  ^vas  a  cataleptic.  The  patient  had  always  suffered  greatly  at 
her  menstrual  periods,  and  had  recently  declared  that  she  would  commit 
suicide.  Under  the  circumstances,  she  was  not  convicted  of  wilful 
infanticide. 

In  determining  the  question  of  infanticide  it  must  be  remembered 
that  a  considerable  quantity  of  mucus  is  oflcn  present  in  the  child's 
throat  at  the  time  of  delivery.  Rancher  reports  ^  a  case  in  which  a 
still-bom  child  was  examined  to  determine  infanticide.  Death  had 
undoubtedly  resulted  from  suffocation.  There  was,  however,  a  large 
amount  of  greenish  mucus  in  the  child's  pharynx,  and  it  was  impossible 
to  determine  that  the  suffocation  of  the  infant  had  been  intentional. 
He  also  reports  a  case  which  illustrates  the  difficulty  in  proving  the 
commission  of  infanticide.  An  infant  was  found  immediately  after 
birth  by  a  midwife,  and  said  by  the  mother  to  have  been  still-bom.  It 
was  illegitimate.  The  only  evidence  of  infanticide  present  was  a  bluish 
spot  upon  the  child's  throat.  At  autopsy  not  the  slightest  trace  of 
violence  could  be  detected,  and  the  crime  could  not  be  proved. 

Suffocation  is  usually  effected  by  holding  the  hand  over  the  child's 
mfHith  or  by  placing  some  sofl  material  over  the  face.  Fielitz  *  reports 
'l  cast»s  of  infanticide  in  which  the  perpetrators  described  the  methods 
eniployetl.  In  one  instance  the  hand  was  held  over  the  child's  mouth  ; 
in  another  a  feather  hed  was  i)laced  over  the  infant ;  and  in  the  third, 
the  child's  heiid  was  WTapped  in  an  apron. 

A  mother,  in  endeavoring  to  extract  the  child  from  her  body,  may 
cause  injuries  apparently  intentional.  Comrick  ^  illustrates  this  point 
by  the  ca-^e  of  an  unmarried  servant  woman,  delivered  alone  of  a  child, 
which  was  found  living,  under  the  steps  of  a  closet.  The  child  was 
cDVcrtHl  with  blo<Kl,  its  mouth  wide  open,  its  tongue  directed  toward  the 
right  side.  It  dieil  a  half  hour  afler  it  was  found.  On  examination  tlie 
lower  jaw  was  found  broken  in  several  places,  and  sufficient  hemorrhage 
had  «misu<mI  to  cause  death.  The  patient  stated  that  in  birth  she  had 
[>l:u'<fl  her  thumb  in  the  child's  mouth  so  soon  as  the  head  was  born, 
and  pulled  violently  to  hasten  deliver^'.  She  was  convicted  of  criminal 
i^relessness,  but  there  was  no  evidence  of  infanticide. 

Carbolic  acid  is  occasionally  employed  to  destroy  the  infant.  Coester  * 
ol)st»rved  a  case  in  which  a  mother  admitte<I  to  have  given  her  infant  a 

'  fViVrf.  Bfi.  fur  qerichtfirh^  yfrHintu  18W*. 

'  Virrffijahr'esaehrift fur fftrichtbche  Me<ricm,  IHUl.         ^  Ibid.,  ISlMJ.         *  Ibid, 


tca.sptK>nAil  of  clear  cjirbi>lic  acul  solution^  wliifli  hiul  Ixn^n  prescribed 
for  bcT  to  ix?  ililutiKl  and  used  in  vujjinul  dimrbi-s,  Cobn,  in  tb**  same 
journal,  dt^j^cribt's  u  (iise  in  wbicb  a  fomprt-ss  sjituratwl  witli  pure 
<,'arlM>Iic  acid  was  jihut*d  over  tUv  (^blldV  imilnlious.     Doatli   ri-sultwl. 

Tb4'  rosnit  <>f  infnntiridi*  is  tbr  tli^tnu-tinn  uj"  tlir  iidaut's  IllV.  It  is 
impi>ssil)lo  artuiilly  t<«  e.-Jtiinate  iiilUnt  morljiHtv  t'rom  tliin  t-ausc.  The 
np'trts  iu  eleven  nrbnn  districts  in  England  from  1871  to  187o  show  a 
innrtality  anioii^  illo^itiniuto  (^bildren  of  'MH  in  a  thousand,  M'hile 
anmnp  k^itiiiiatc  intiitit^  in  the  sune  di^itricts  tlie  mortality  wiis  lJt2 
in  a  tboiisuuL  (Hlior  stati^ti('^  had  n.s  to  U'licne  that  tln'  ilh  u^itiiiiMto 
infant  is  ft>ur  times  in  daiif;er  of  dnitb  to  one  ehatiee  wbieb  tJR'  lej^iti- 
niate  child  must  meet  The  maternal  uiortality  of  infanticide  result* 
but  indirw^tly  in  these  cjises,  Heniorrha^a' and  se]>lic  infection  are  the 
principal  wjum's,  with  an  exceptional  sertons  result  from  ^bock.  The 
eircutnstances  of  ilk^itimate  birth,  with  the  profound  nervous  de]ii"C8- 
sion,  loKs  iti"  bliMKlj  and  anemiaj  frojueiitly  leave  the^e  j«itieiits  in  liad 
genenil  iietdth. 

The  (piestion  iiatunilly  arines,  IVfiat  r-an  be  done  to  diminish  the 
|)revalenec  of  (bis  erinic?  It  wns  allimc*!  in  some  ettnnlries  in  ancient 
times.  Children  were  Hinietimcs  olfere^l  ns  siieriiiees  to  heathen  deitie**. 
Children  wen*  olleri.'d  on  the  altar  of  Mokich,  nnd  this  was  done  by 
Solomon  and  othci*s.  In  Cnrtluitrc  the  jHtiple  wishe^l  to  smM'ifice  Hiin- 
nibal's  child  t<»  their  ^(mIs.  Tltc  R4)maris  cliecki'c]  infuitieidc  ibr  rrMjr- 
idus  rites,  but  allow<'d  it  Ibr  other  rcaisnns.  Parents  desiring  to  rid 
themselves  of  their  t'hildren  sent  them  to  a  place  appninted,  wliere  any 
one  eould  i^\  and  si-eure  a  ebihl  if  desirt^l.  Those  that  were  not  taken 
wew?  kilU'il.  Taeitns  dcehires  that  the  fiennans  did  not  practise  this 
orime,  and  tnidcr  the  Honitui  Republic  it  became  less  common.  In  the 
time  of  Trajan  the  state  adt*pted  an4l  supported  eliitdreii  which  nther- 
wise  wonbl  have  htnm  kilh'd.  Tn  the  third  rm*!  iiiurtli  eentnries  a.  d. 
infanticide  bci^nmc  afrdn  conimfin  in  the  Hianan  Empire.  The  Bishop 
oi'  Rome  and  (.'onstanlinc  inatle  inlanticide  jninishablc  In"  tieath.  FiKir 
pmnts  were  assisted  by  the  state  in  maintaining  their  ollsprin)^. 
Parents  could  disj><»s<'  of  their  cliildrcn  if  they  so  desircnl.  These 
laws,  however,  wore  vory  diffleult  to  enforce.  Duritip;  the  middle  ages 
infanticide  was  punish<Hl  a-*  a  religions  iiflense.  New-I»t^rn  cliildrcn 
without  bimies  were  hiid  njmn  the  doorste]ts  of  mnnasteries  an<l  clergy- 
men's houses.  As  all  charity  was  di.spens4-d  by  the  clergy,  this  was  an 
apiKSil  fi>r  help  f(»r  the  child.  In  1530,  in  the  reign  of  Karl  V.,  a 
])er8on  convictixl  of  inftintictde  was  sentenced  to  Ix^  drowned.  This 
was  the  cftmmon  penallv  tlimughont  Enritjie.  Toward  the  close  fif  ibe 
eighteenth  ccntnry  milder  punishments  were  dccrwd  tlu'onghnnt  (Jer- 
manv,  and  effbrt,s  wen*  made  ihrrMigh  Enn^pc  to  k^,ssen  tlie  crime  by 
helping  the  p<Htr  and  by  e>tjd)lishing  foundling  asylums.  In  the  Prus- 
sian ^-states  fonn<lling  establishments  are  imt  allowed  because  of  their 
great  ex|M-nse  and  high  mortality.  Mother  and  child  are  cared  for 
together,  and  the  father  of  the  chihl  is  obliged  to  ciintribnte  to  its  su[>- 
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port.  Babj -farming  or  the  boarding-out  of  infants  is  attended  with  a 
mortality  estimated  at  over  30  per  cent. 

At  the  present  time  modern  philanthropy  endeavors  to  prevent  in- 
fanticide in  two  ways :  The  unfortunate  mother  so  soon  as  her  preg- 
nancy is  discovered  is  aided  to  obtain  suitable  work,  medical  attendance, 
and,  if  necessary,  financial  aid.  She  is  warned  against  criminal  abor- 
tion, and  is  kept  under  observation  by  the  agent  of  a  charitable  society. 
Her  confinement  takes  place  in  a  maternity  hospital,  and  every  effort  is 
made  to  encourage  her  love  for  the  child.  If  the  father  of  the  child  is 
a  suitable  person,  the  endeavor  is  made  to  bring  about  a  marriage. 
Should  this  &il,  l^al  proceedings  may  be  instituted  to  compel  him  to 
aid  in  the  support.  When  the  mother  is  convalescent,  she  is  assisted  to 
get  work  in  the  country,  taking  her  child  with  her,  and  is  kept  under 
observation  by  a  proper  visitor.  When  the  child  grows  older  it  is  placed 
in  a  free  school.  Others  maintain  that  a  foundling  asylum  gives  the 
best  chance  for  the  mother  and  a  fair  chance  for  the  child.  By  those 
who  favor  this  plan  the  child  is  taken  from  the  mother  soon  after  birth, 
is  placed  in  a  foundling  asylum,  artificially  fed,  and  should  it  survive,  is 
adopted  or  placed  in  a  public  school.  The  mother  returns  to  her  work 
and  has  but  little,  if  any,  knowletlge  regarding  the  child.  The  father 
may  be  obliged  to  pay  something  to  the  mother,  but  he  does  not  follow 
the  fate  of  the  infant.  This  course  is  open  to  the  very  grave  objection 
of  great  infant  mortality.  Many  think  that  the  influence  upon  the 
mother  of  caring  for  her  child  through  the  first  weeks  of  its  life  should 
not  be  n^lected.  The  former  seems  the  better  plan,  and  is  successfully 
carried  out  in  many  of  our  large  cities. 

Recent  studies  in  the  pathology  of  the  fetus  are  of  importance  as 
bearing  upon  the  diagnosis  of  the  respiratory  act.  It  has  been  com- 
monly sup|>osed  that  solidification  of  the  fetal  lung  and  the  persistence 
of  this  condition  after  birth  indicated  that  respiration  had  never  been 
|ierformed.  Cases  are  on  record,  however,  where  a  child  has  breathed 
after  birth,  where,  l)ecaa>^  of  injuries  during  birth,  it  has  suffere<l  from 
pulin4>nary  hemorrhage  and  has  perished  without  intentional  violence. 
It  must  be  remembered  that  interference  with  the  fetal  circulation  dur- 
ing: labor  produces  respiratory  movements  and  considerable  alterations 
in  the  blood  tension  of  t!»e  fetus.  Attention  must  also  be  called  to  the 
fact  that,  in  attempting  to  resuscitiit<'  an  asphyxiated  child  by  some  of 
the  methods  commonly  employetl,  air  may  l>e  forced  into  the  lungs  of 
an  infant  that  never  breathed  s|K>ntaneously.  From  an  examination  of 
the  infant\s  ImhIv  alone  it  may  be  imj^ssible  to  assert  that  a  respiratory 
art  did  or  did  n4>t  tiike  place.  The  importance  of  this  fiict  upon  expert 
testimony  biisetl  u|>on  an  autopsy  only  must  be  apparent.  The  simple 
hydrostatic  t<^t  of  the  infant's  limg  is  in  no  way  sufficient  to  establish 
the  presence  or  absence  of  respiration,  and  hence  a  verdict  of  infanticide 
l)ase<l  lar^ly  uiH>n  this  might  l>e  exceedingly  wide  of  the  mark. 

As  an  illustration  of  the  fact  that  the  lungs  of  the  child  may  bti 
foun<l  practically  solidified  after  respiration,  we  insert  the  p>stmortem 
findings  uj>on  the  case  of  an  ill-nourished  infant,  l)om  spontaneously. 
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and  seen  to  bi'eathe  rcpeatetlly  duriug  the  seven  and  a  balf  hours  of  its 
life.  The  case  *Hx:urivd  iii  ihv.  nuiteruity  ward  uf  tin*  Jt'tlei'siHi  MwIm'uI 
Coll«j|2^;  H4Wj>itiil,  under  eIk'  uhservatioii  of  thi?  House  IStatl',  and  thf 
autopsy  wuft  made  by  the  Paihrdogio  iStaif  of  the  luxspituL  Had  it 
been  nero.ssny,  altuudant  witnesses  euuld  lia\'e  btM:'n  iiriR'ured  to  prove 
the  oceurrenoe  of  retipii*atiou.     The  antopny  notes  are  a^  loLiows  ; 

A  white  nmle  child,  aged  seven  and  onc-lialf  lioure.  The  subject  ahowa  post- 
mortem lividily  on  the  tiice  ami  upjier  aud  atiterior  purtJoris  of  thf  budy. 
P<tistiiiiirtoin   rigidity  suireely  percL-ptible. 

Uraiti  iiiid  itii  meninges  are  norniul.  On  ftection,  the  abdominHl  organs  were 
foiitiil  in  their  nominl  position.-*.  The  cavity  oontnined  a  normal  amount  of  clear 
yellow  Huid.  All  tho  abduuiinal  organs  wire  iKjrnial.  However,  a  Meckel's  di- 
vertieuliiiii  about  I.o  cm.  long  wasi  found  25  cjn.  above  the  ileocecal  vulve.  Tlie 
pleural  and  jH-ritardial  eiiviliL's  were  imrrmil  in  everj'  particular.  With  tlie  ex- 
cepliun  of  the  iK-nrt  muscle  being  somewhat  Ihibby,  thi- organ  was  uornmL  Both 
Uing.s  weri-  in  a  rttatcof  cuniplcte  solidification.  Tliey  did  not  ereintate,  and  sank 
when  olucid  in  water.  While  net  exactly  resenibJinR  it,  the  appearance  was 
more  ihat  of  llie  sliigo  of  red  lu-puli/atiim  <if  pneumonia  tlitni  of  any  other  con- 
dition. Ciilturea  were  made  from  the  lung  and  heart  on  blood-serum  tubes,  but 
baetcria  did  tiot  develop, 

Microfroj'ic  KxnmmiiiioH  of  Ihr  LuH<f^. — Pieces*  of  tlie  luiigH  were  fixed  in 
lleidenhain'«  mercuric  chloride  t^oUition  ami  tnnbedded  in  parntlin.  Seeliona 
were  stained  in  liematoxylm  and  with  eosin  and  acid  orcein,  and  by  the  methods 
of  Van  GicHOM  and  Weigert. 

On  examinatiiin,  the  pleural  covering  of  the  lung  ia  found  tmiformly  consid- 
erably thickened,  as  are  also  the  trabeeulte  sent  into  the  lung  substance  from  the 
pleura.  Thi-?  thickening  is  due  tu  interstitial  bemurrhagc;  the  blood,  which 
eontflins  no  more  than  the  unruial  number  of  leukocyteti,  seenir*  to  have  penetrated 
between  every  fiber  of  the  elasiie  and  collageniiu«  ti«sue>^  wliieli  niake  up  these 
structuri'H,  and,  iu  must  cases  displacing  the  epithelial  cells  <in  the  outer  surface 
of  the  pleura,  has  gaint'{l  Ihe  free  surface  of  the  menibrane.  The  walla  of  the 
blooil-vessels  of  the  trabi'culce  have  been  inrhided  in  this  hemorrlmgie  proc*'ss; 
tlie  inner  coats  of  these  vcAseia,  however,  do  not  seem  to  have  suflered  as  much 
aft  till'  f*urrounding  tissues.  The  clastic  aud  collagenous  fibers  stain  faintly;  it 
Bcems  probable  that  this  is  the  result  of  hemorrhage.  The  cotiuective-tiBsue  celU 
exhibit  no  change. 

In  every  particular  the  alveolar  walls  jiresent  the  changes  which  hare  been 
noteil  as  tt'ccurring  in  the  pleura  aud  trabeculie.  The  tissues  are  so  crowded 
with  blond  that  it  is  iinpowiihlc  to  make  out  the  capillary  walls,  but  nevertheless 
it  cannot  be  doubted  that  the  abundant  and  uniform  hemorrhage  must  have  been 
caused  by  rupture  of  these  vesaels.  The  epithelial  lining  of  the  air-sacs  is  en- 
tin'lv  shed  (iff  The  Uimina  of  the  air-vesicles  is  considerably  decreased  by  the 
swcllinir  of  their  walls.  For  the  reaHon  that  the  size  of  a  aectlon  of  an  air-vesi- 
cle will  depend  upon  the  f*rMnl  where  it  is  cut,  it  is  impttsaible  to  say  with  cer- 
tainty just  how  much  smaller  they  are  in  this  insUince.  The  lumina  of  the  vesi- 
cles vary  from  40  to  13M  nun.,  with  a  general  average  of  ahnut  KU  mm.  in  diam- 
eter. Sectitm'*  from  the  lung  of  another  infant  show  the  average  size  of  the  vesicles 
to  be  about  l]f>  mm. ;  the  smallest  of  these  are  70  mm.  in  diameter.  The  air-sacs 
are  partiidly  .  tnfity,  but  practiinUy  al!  contain  numerous  red  and  white  cells,  and 
here  and  (hire  swollen  epithelial  cells.  The  la-st  vary  in  size  from  KKo  24  mm., 
and  ar(*  riMindetl  or  nval  in  form.  One  or  more  vesicular  nuclei  are  generally 
present,  but  some  of  the  cells  contain  nune;  the  ]»roloplasm  of  tht^e  cells  is  in- 
tenselv  acidophilic.  In  many  cases  it  seems  to  have  taken  tlie  pbce  of  the  epi- 
thelial cells  on  the  walUof  the  air-vesicleH.  and  is  pns.-iibly  the  degenerate  remains 
of  these  cells.  If  this  is  the  case,  the  epithelial  eells  must  have  been  in  a  great 
degree  broken  down  before  the  birth  of  the  infant.  No  fibrin  was  found  in  any 
of  the  sections.  The  epithelial  cells  lining  the  bronchi  arc  in  almost  all  cases 
detached  from  their  basement  membranes,  but  they  ap|>ear  otherwise  normal. 
The  smaller  bronchi  are  uaually  filled  with  blood.     Ko  bacteria  were  present. 
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The  clinical  history  of  the  mother  and  of  the  labor  is  a^  follows  : 

The  mother  of  the  infant  was  u  primipara,  aged  nineteen.  8hc  was  unmarried, 
Tfts  in  an  inHtitutiun  for  the  care  of  unfortunate  women,  aiut  was  taken  in  liihor 
without  the  knowledge  of  the  matron.  WJien  her  eoridition  wa«*  discovered,  labor 
was  well  advanced.  iShe  W)U  brought  by  umbuhince  to  the  materiiily  departmeut 
of  the  huspitiil.  where  it  wum  found  that  the  chiht**  head  wiui'  on  the  pelvic  Hm^r. 
In  ttfew  momentn  the  child  was  ea.'»ily  expelled.  It  wa**  tiniale  weighing  four  pound* 
ihree-quarlers  of  an  ounce,  shitwed  no  apparent  abnormal i litis,  und  wiva  48  cm. 
lonp.  The  placenta  was  normal.  Seven  and  a  half  hours  alter  birth  the  child 
died  without  appareut  cau^e.  It  had  breathed  and  cried  and  seemed  to  be  doing 
well. 

This  case  ill  list  rates  the  fallacy  of  Imsing  pisitive  evidence  upon  the 
condition  of  the  fetitl  lung.  Had  tliU  child  not  been  lx>ni  under  esire- 
fiil  observation,  hut  had  itj*  lw>ily  Ix^eu  foiiiul  and  an  autopsy  tiiado,  it 
might  have  been  asserte<l  tliat  the  eliild  Itud  never  breatheel.  Its  lungs 
sink  in  water,  and  ncd  tiie  slightest  ovideiiee  id'  res|>jnitinu  wu.k  pix'^ent. 
If  the  txiu.**' for  this  e^fudition  be  sought,  It  must  1>l*  UM'rilKMl  t^i  the  eon- 
genital  fragility  of  the  capilhiries  in  a  preniatuiv  child,  Ixjrn  from  a  weak 
an<l  ill-*levelo|)eil  motlier. 

By  reference  to  the  physiology  of  respiiutioti  and  from  a  study  of 
the  variations  in  intrathoi-.iHc  [pressure  vvliich  t\u^  rosjtimlory  Oiovetnent 
brings  about,  we  find  that  tiie  eondilions  are  favontlde  tor  ru|*tuie  of 
the  <':ipillari<^  of  the  lung.  Dtn-iiig  t'orrible  insptmtiou  the  air-jKissages 
are  t'ully  open,  the  lungs  are  greatly  «li^teiidtHl,  :iiid  diListolie  distention 
»f  the  lie:irt  is  prt'sent.  There  is  also  dilatation  of  the  iiitrathijiiteic 
and  intrapuliuonary  bhMHl-vcsseLs.  Tlie  veins  are  more  attlrttsl  than  the 
arteries.  The  heart-lK'at  becomes  .small  beeiutse  the  negiitivo  pressure 
in  the  thorix  act^  up<iu  the  thin  walls  of  the  juirieles  and  impedes  their 
t^intniction,  so  that  but  little  blood  Haws  into  the  ventricles.  The  e<»n- 
dititiU'^  are  such  as  to  tavor  the  necumidation  of  blood  in  the  vena  cjiva 
and  pulmonary  veins.  Eifort8  at  respinitiou  during  hdior  arise  most 
fpwjuently  from  interfercnee  with  the  eireuhui*m  of  the  nud>iliejil  n»rd 
thn>ugh  pres.sure,  or  from  direct  pressure  ui>on  the  bmly  of  tlie  fetus. 
So  siX>n  as  the  fetus  attempts  to  breuttie  in  utenv,  the  auniiotic  fluid  is 
drawn  into  the  nasal  cavity,  where  it  acts  as  a  [xnvert'ul  e\<Mtant  to  the 
sensor)'  fibers  of  the  ruLsal  mucous  membrane  and  calls  inti»  action  the 
inhibitory  respiratory  impulses.  >Vhen  we  recsdl  the  pr^'ssure  to  which 
the  child  U  often  snbjecttsl  in  ditliculr  birth,  it  can  readilv  be  seen  tliat 
a  child  may  be  boni  in  ditHcult  spontaneous  I:llH^^,  breathe  repeiite<IK\ 
and  then  die,  its  lungs  presenting  a  condition  of  nppiirent  soliditieatioii 
which  might  lead  to  the  belief  th.Tt  respimtittu  had  never  occurred.  The 
following  caae^  illuHtrate  the  points  jti-it  nuide  : 

Case  I. — A  <rven  months*  fetus.  Mother  fl(hnitte«t  to  the  Mnternity  Depart- 
ment of  the  JefferHon  Medical  College  Hospital  in  labor,  the  felu^  dead.  Trans- 
verse [position,  shoulder  pre^nlation,  the  ehilil  impfietc^l  in  the  pelvis  in  the  form 
of  a  wedre.  The  arm  was  ampiitat<Hl  at  the  shoiihler,  the  wedpe  decomposed, 
and  the  fetua  deliverer!.  Autopsy  by  Dr.  Jhivid  lleAan  shrttved  both  lungs  ueeply 
congested  No  apparent  hemorrhajrej*.  liloiMJ  tlowed  freely  fnmi  the  ojven  puf- 
monftry  Te«»el8.  Tne  walls  of  the  ventricles  were  relaxed,  the  venlrirlt'rt  tilUnl 
with  6l»K»d,  the  coronary   arteries  turgid.      Microscopic   nectiona   of  the  lunga 
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ahowetl  hemorrhage  extending  fmm  the  pleurji  into  the  lung  tissue.  In  this 
iutitance  tht'  child  liad  undoubLfdIy  made  respinUnry  movements  duritig  the 
long  add  truilK*.sa  lulior  uf  tliu  ikoUkt  before  iiiliiii»!sion. 

Case  ]J. — A  reniult'  cbil<l,  l>(>rii  iit  tuU  term,  ivsphyxialed,  jrasf>cd  feebly, 
breathed  u  few  monientH,  uml  died.  Its  luiigt*  were  deeply  congested,  henior- 
rbaj^ed  in  the  lungs  similar  Ut  ihn^f  in  Vase  I.  Ilh  heart-walN  wi-rt-  relaxed,  the 
caviticji  iilU'd  witli  bl()od,  tiiid  tiio  coronary  arterii'H  tli?iiriuli'd.  It.-*  lungs  sank 
imuitHliati.dv  in  water.     KeHpinitiun,  hr>wevor^  hud  actually  ofcurrtHl. 

Case  ill. — A  lull-lenn  leniak*  rliild,  delivert'd  witii  great  difficulty  by  the 
fnrceps.  The  head  wius  severely  bruised,  and  althtm^rh  respiratury  [novemeiits 
Were  made,  the  child  could  not  lit- fiernianently  resustititled.  Artiticiiil  retfiira- 
ti<m  WJLS  practiced  in  this  ciu'^e.  The  left  Emi);  wn.i  rompUtrly  tollujiHt.^,  In  the 
right  the  anterior  free  extremity  ol'  the  middle  lobe  was  jtarliully  inflated. 
Hemorrhages  had  *»ecurred  throughout  the  other  portions  of  the  liin^. 

Case  IV. — An  infant  dying  shortly  after  a  tedious  spontaneoun  birth.  Both 
lung^  in  a  state  of  complete  atelectii-sis.  Nuiriurous  Muall  bentorrim^e^  beneath 
the  pleurii.  Inten^^e  cuuge»tion.  The  ubdonten  contained  a  large  (juantity  ol" 
bluoii-i^luined  serous  fluid.  There  were  t^nmW  liLuiorrhagt^  beneath  the  two  layers 
of  the  pleura.  The  heart- ivalls  were  relaxed.  All  the  cavities  contained  blood. 
The  coronary  arteries  were  turgid. 

The  ilitloretuT  between  the  normal  fetal  lung  niul  tliat  in  which 
henu)rriiu}j:c  hiis  ocnirrod  is  j^hnwii  ou  Vlnw  1,  tlic  drawings  ior  which 
woi>'  |tre])nrt'«i  by  i>i\  litvan. 

S|X'iirtT'  lilts  (Iniwn  jil  tent  ion  lo  lu'nmrrhMgfs  in  the  m-w-hnni 
aee(>iii[)aMyi»j;  pretisiire  in  l)irlh,  and  descriljcs  ht^niorrliuge  Ijenculb  tlie 
pleura  and  into  the  lung  ^iibsttinee,  whieb  he  styles  "puhiionary 
:ip<)}>lexy."  iSiirli  infant-*  die  very  .shrjrtly  after  birdi,  an<l  njwm  ex- 
itiidnution  the  luiijr*  are  ind  iiiHat^^nh 

It  seeniH  to  tue  livnn  this  e(>iisidcratii»n  that  bet'4Uise  porlidiis  of 
the  fctui  hin^  sink  in  wuter  am]  are  lonnil  to  be  praetienlly  xtlid,  the 
inierence  oilnnot  be  drawn  that  the  rbild  hnsi  not  periornietl  the  act 
of  inspiration  and  expinttioii.  Whetlier  this  respiratory  niuvenient 
oeenrnH]  within  the  uterus  during  lab^ir  or  just  afU-r  the  birth  of  the 
fetus  cannot  be  told  in  a  case  where  no  one  witiie."^set!  the  birth.  It 
is  pisj^ihle  for  a  woman  to  !«?  confined  alone,  or  for  her  eliild  to  attempt 
to  breathe  for  .several  minutes,  and  then  perish  witliotit  interfereiu-e 
on  the  part  of  the  motlier.  The  lini^i*  of  such  a  child  wonid  >liow 
no  signs  of  indation,  but  nudtiple  hemorrhage,  as  ilescribed,  would  Ix^ 
present. 

On  the  other  hand^  the  eliild  nuiy  Ik*  still-honi,  and  artiHciul  respira- 
tion mav  partially  di-tend  its  lunp*  with  air.  The  niethoti  known  as 
Sebidt/eV,  whirl)  consists  in  ^^raspinj^  the  eliild's  b*)dy,  liokling  the 
bend  between  the  wristi*  of  the  openitor,  nii-in^r  the  liody  twer  the 
opcrator'H  head,  allowing  the  trunk  to  flex,  then  briiigin;:  the  Ixxly 
dttwnward  toward  tlie  fltHir,  caiiMv  air  to  enter  the  respirator^'  trant. 
Other  nu'tliods  less  vigorous  are  often  eilK'tive.  It  nught  easily  hajipen 
that  a  child,  Htill-boni,  snbjrM-tid  to  vigorous  efforts  to  intnHhice  nir 
into  the  chest,  luigbt  show  a  considerable  inflatiitn  of  tlie  lungs,  althongh 
it  had  lU'ver  breathed. 

From  these  considerations  we  may  well  ask  the  <iuesti(jn,  Upon  what 
can  a  diagnosis  of  infanticide  Ih*  made?  AVe  must  reply  that  a  very 
*  TVanjiactwnt  of  the  Obstctncat  Sociriy  ttf  Loiuton^  vol.  xxxiii. 
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careful  study  of  all  the  circumstances  of  the  case  is  necessary  to  form  a 
correct  judgment.  It  must  not  be  forgotten  that  while  the  illegitimate 
child  is  most  oflen  destroyed,  cases  are  on  record  where  the  legitimate 
infant  has  been  sacrificed.  As  many  illegitimate  births  occur  while  the 
mother  is  alone,  the  effort  should  be  made  so  far  as  possible  to  ascertain 
the  history  of  the  labor.  A  point  of  considerable  importance  is  the 
p<*riod  of  time  elapsing  between  the  rupture  of  the  membranes  and  the 
birth  of  the  infant.  The  discharge  of  the  amniotic  liquid  ex{K>ses  the 
child  to  more  direct  pressure,  and  hence  would  facilitate  respiratory 
efforts  on  the  part  of  the  fetus  and  the  injuries  incident  to  birth-p!*essure. 
If  it  could  be  learned  that  the  mother  noticed  a  gush  of  liquid  a  long 
time  Iwfore  the  actual  expulsion  of  the  child,  we  should  thus  ascertain 
that  the  conditions  had  been  favorable  for  birth-pressure. 

The  relative  size  of  the  mother  and  the  child  is  a  factor  of  great 
im|H»rtance.  If  the  entire  body  of  the  child  be  found,  it  can  l)e  weighed 
and  measured.  The  mother's  pelvis  can  be  measured,  and  if  it  is  found 
tliat  a  considerable  disproiK)rtion  exists,  that  the  labor  was  long  and 
tedit^us,  the  membranes  rupturing  early,  birth-pressure,  as  a  factor  in 
fetal  injury,  be<:H>me3  a  very  important  consideration.  The  Ixxly  of  such 
an  infant  might  show  hcmorrh:ige  upon  the  surface  of  the  brain,  which 
(*ould  lead  an  inexperienced  observer  to  assert  that  a  blow  on  the  head 
had  destroye<l  the  child. 

The  respiratory  tract  and  mouth  of  the  child  should  he  subjecteil  to 
c:ireful  examination.  It  must  be  remembered  that  when  a  child  does 
n*>t  breathe,  the  finger  of  the  person  present  may  l)e  inserted  into  the 
month  to  remove  the  obstruction  to  respiration.  If,  however,  a  for- 
eign body  l>e  found  packed  into  the  mouth,  such  as  cloth,  paj>er,  or 
cotton,  if  fiiig(*r-marks  upon  the  throat  are  observed,  an<l  disset»tion 
rcvejils  the  effects  of  severe  ]>ressure  bcnejith,  it  must  bo  Inferred  that 
ilirect  effort.s  at  strangulation  had  l>oen  made.  The  meningeal  hemor- 
rhages following  severe  lalK)r  differ  from  those  resulting  from  blows 
n|Mni  the  hca<l  in  the  fact  that  in  the  former  th<»  scalp  is  less  st^-verely 
injurcil  than  in  the  latter ;  but  it  must  not  Ix;  forgotten  that  the  child 
nuiy  be  exjK'lleil  spontaneously,  fall  head  foremost  uj>on  the  fl(X)r  or 
gntund,  and  be  fatally  injuretl  without  interference  on  the  part  of  the 
mother. 

Shouhl  it  be  fouml  that  the  umbilical  con!  had  been  several  cleanly 
with  a  sharp  instrument  and  had  not  been  ti(Hl  or  crushe<l,  the  infcr- 
cnc»'  must  l>e  tliat  an  attempt  had  l)een  made  at  infanticide  throtigh 
lirmorrhage.  On  the  other  hand,  if  the  vord  wei*e  foumi  t<»  have  been 
torn  or  crushe<l  a|)art,  infanticide  could  not  be  provt*d,  Ih^liuisc  in  s|M>n- 
tiUKfMis  birth  the  cord  may  tear  asunder  and  the  fetus  survive,  and 
IxH-ause  the  cord  may  Ih^  severtnl  with  a  bhnit  instrument  or  cnishcd 
a>under  without  Ciuising  the  dejith  of  the  fetus. 

If  the  fetus  were  found  with  its  mouth  and  bronchi  filletl  with  blmnl, 
amniotic  li<|ui4],  vaginal  mu(»us,  and  fecal  matter,  the  inference  must  1k» 
timt  it  has  fain  faw  downwanl  in  discharg(\s  occurring  fnmi  the  mother's 
bf»dv  at  labor.     It  could  not  l>e  shown  if  tlic  mother  were  alone  tliat 
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th'ifi  hfi*!  IxH^n  intentional,  and  tlio  only  inference  mus*t  be  that  plie 
oniittt'^l  t"  take  i]j>  the  eltilil  U[mhi  hirtli,  or  that  she  was  in  a  physical 
coiulitioii  in  wiiioh  she  was  unable  to  do  so. 

InfiintU'ide  by  exposing  the  fetus  to  eold  Ls  exeeedingly  diffieult  to 
pnive.  Cases  are  on  record  where  a  fetus  supiwisi^l  still-bom  has  been 
plaved  in  ii  eokl  room,  while  nnrse^s  and  diietors  dovote<l  tlieu'  attt'iititm 
to  llje  mother  severely  ill.  T*>  the  surjuise  of  all,  the  fetus  has  lieen 
liiuuil  liviiiiT  after  a  ennsidemlile  *'X]KJsuie  of  ttiis  sort. 

Etfltrts  at  eiincealiiiy;  the  body  of  the  fetus  do  not  pve  positive 
prtjof  of  iiifantieide,  as  illu^trated  in  the  following  case  :  The  Obstetric 
Kesidinit  nf  the  .lei!VtMm  Metlieal  Ciillep'  Huspital  was  summoned  to 
r4'niove  l)y  acubulam-e  to  the  Maternity  Dfpartnient  a  n-rvant  woman, 
illejjilimately  pit'^iiaul,  and  eoiititKii  alime  iji  her  room  at  the  himse  of 
her  mistress.  The  iuother  was  wni|j]H'd  up  an<l  Uikvii  to  the  h(»spit;d 
as  soon  as  |H)ssible,  as  the  placenta  had  nnt  liwn  delivered.  She  usked 
U)  have  taken  with  her  ln-r  ciotLin*r  I'ontaiiUMi  in  a  Mnall  valise.  SotJie 
liours  after  her  admission  the  valise  was  ojieiuxl  to  obtain  fresh  clothing 
for  her,  when  the  ik-ail  Imdy  of  her  4-hihl  was  ibmid  in  the  valise.  Kx- 
aniination  of  the  body  oj'  the  child  ^ive  tit»  evidence  as  t(j  the  cjiiiMi  of 
it.s  dcsitli,  nor  eotdd  the  rnotfier  hr  proviil  j^uilty  oi'  intJmtieitJe. 

In  conchnhn^  lids  section  wr  nuist  nrjrL-  that  each  cjis*-  be  invcsti- 
j;nt<'<l  tlionni^ldy  lielbre  a  dc<'ision  Ix^  tmsi'd  u]K»n  a  >^in^I<'  (■♦tn<lition  in 
the  body  of  the  fetns.  Tlie  ehanieter  of  the  motlier,  the  eireunistjinees 
nmler  which  she  was  coiiKue*!,  the  ]iresenee  itr  abH'iiee  of  an  aee<inipliee, 
the  etlorts  tu  miiceal  the  bndy  tif  tfu'  tliild,  or  her  readiness  in  aeknowl- 
isl^injr  its  birth,  inirst  all  be  t-onsideriMl.  Fli-r  own  jihysical  rrfn<litii»n, 
a.s  welt  as  the  p<tstiiiorrem  exaniiuaiiun  of  the  iuiant,  should  be  taken 
into  careful  consideration. 


IMPOTENCE   AND    STERILITY 


The  medicolegal  relations  of  impotence  and  sterility  are,  in  the 
largest  measure,  dependent  upon  the  bearing  of  those  conditions  upon 
the  validity  of  the  marriage  contract ;  but  in  some  cases  of  alleged  rape 
proof  of  impotence  in  the  male  may  assume  great  l^al  importance,  and 
we  can  also  conceive  cases  of  allied  sexual  crime  in  which  proof  of 
sterility  in  the  accused  would  be  a  demonstration  of  his  innocence. 
Again,  impotence  or  sterility  in  the  male  might  be  sufficient  to  prove 
al)sence  of  marital  paternity.  The  importance  of  such  possibilities  in 
their  relations  to  marriage  and  the  family  calls  for  examination  of  the 
various  conditions  tliat  constitute  or  occasion  lack  of  sexual  power  or 
absence  of  ability  to  fecundate  on  the  part  of  the  male,  and  of  those 
conditions  affecting  the  female  which  render  fecundation  impossible. 

Sexoal  impotence  means  merely  lack  of  power  to  perform  nor- 
mally the  act  of  sexual  conjugation  *  it  may  affect  the  female  as  well  as 
the  male. 

Sterility  is  a  term  denoting,  in  general,  failure  to  procreate  under 
circumstances  that  ordinarily  are  attended  by  procreation.  It  is  etymo- 
logically  applicable  only  to  the  female,  but  it  has  come  to  be  used  to 
include  conditions  affecting  the  male  in  which  the  fecundative  male  ele- 
ments are  incapable  of  performing  their  functions.  Thus,  the  applica- 
tion of  sterility  is  restricted  to  aises  in  which  failure  to  procreate  or  to 
conceive  is  <luc  to  caiLses  indei>endent  of  the  act  of  sexual  conjugation 
itself.  Hence  sterility  does  not  imply  impotence,  nor  imiK>tence  sterility, 
though  both  conditions  may  be  combined  in  an  individual. 

IMPOTENCE. 

The  act  of  coitus  is  one  in  which  many  factors — physical,  physio- 
lojric,  and  psychologic — enter,  and  these  again  differ  as  tl»ey  are  con- 
sidered in  the  male  or  female ;  but  since  the  male  is  the  active  agent 
in  the  act,  his  part  is  much  the  more  important,  and  the  one  m<»re  open 
to  functional  derangement. 

Impotence  in  the  Male. — The  part  of  the  male  in  coitus  con- 
sists of  immission  of  the  penis  and  emission  of  semen.  The  conditions 
that  may  interfere  with  the  normal  performance  of  coitus  by  the  male, 
causing  im|>otence  in  its  narrow  sense,  may  Ik'  divided  into  physical 
an<I  psychic  :  e.  //.,  the  obstiicle  to  coitus  may  be  some  imperfection  or 
defect  in  the  penis  or  generative  organs  in  general ;  or  it  may  bo  some 
idea  which  prevents  nwcssarv  en'ctitm  or  physi<»logic  orgasm,  thus 
effectually  interfering  with  the  initiation  or  completion  of  coitus. 
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The  physical  winset?  of  impotence  in  the  male  are  numerous,  but  they 
are,  tiir  (lie  un^t  jmrt,  inehide*!  in  lieforniitieH,  cini^enital  or  acquireil, 
of  die  penis.  Defe<'ts  of  deveh>pnieul  of  the  pfuls  v:iry  in  degree 
from  slij^lit  anomalies  of  form  and  si/e  to  eoiuplete  ubfeeiice  4if  tlie 
orj^n.  The  slight  imperfections  ol*  form,  when  they  do  not  interfere 
with  erei'tion^are  no  bar  to  the  nornml  performance  of  coitn.s ;  hut  when 
they  art;  more  deei^lcMl,  and  of  isueh  nalure  iir*  to  cause  tlistortion  of  the 
organ  in  a  stiite  of  ert*etif»n,  they  may  render  ininiisHon  int|)nssihh\ 
Dirttortifin  of  the  penis  to  ereetion  is  due  to  souje  defeet  or  niajfonna- 
tion,  natural  or  ae<niired,  of  tlie  erectile  tissue  constituting  the  «»rj>ora 
cavernosa.  Want  of  devehtpmeiit  vii  the  eoq)ora  would  render  rr^n-tion 
imjh*ssihle  ;  dciicieney  on  <ine  side  would  oeaision  a  latenil  dt^viation  of 
the  orgjin  in  ereetion  ;  inHammatory  changes  or  de|Hisits  in  the  erectile 
tissue  intcriere  with  uniform  distention  an<l  thus  ciius^^  *listortion,  the 
degree  oi'  which  tlepends  upon  the  Heat,  or  seats,  and  the  extent  of  the 
ahrjornudity.  Depiisits  in  the  t'orpora  ciiveniosa  may  he  congenital  ; 
but  inlluminatory  changes^dne  to  extension  of  inflammation  from  neigh- 
boring j>arts  or  to  diret^t  rraumatism,  are  more  frequently  causes  of 
dctbnniTie.s  that  result  in  sexual  incapacity.  In  rare  cases  the  ]>enis  is 
et^ngenttally  abs*mt,  while  the  other  organs  of  geuenition  are  n<tnnally 
develojM'd,  In  otlier  eases  the  jienis  is  so  extremely  small  a>  to  render 
coitus  iiii|x>8sible.  In  striking  contrast  with  tlie  latter  c^mditicui  is 
enormoas  size  of  the  organ,  which  as  ett'eetually  prevents  sexual  inter- 
anirse.  The  (lenis  is  Hometinies  lound  attached  U^  the  scrotum  ;  in  such 
cases  a  surgicid  operation  will  uf^ually  render  the  individual  sexually 
capable  tf  the  organ  be  otherwise  normal.  Cases  of  double  penis  with 
double  urethra  have  been  re]xirte<l. 

Other  anomalies  of  development  that  may  interfere  with  etipulation 
are  hy|H)spadias  and  episjtadias.  The  former  condition  is  character- 
ized by  the  orifice  of  the  urethra  being  on  the  under  surface  of  the 
penis  instead  of  at  the  glans  penis  (Fig.  7);  the  latter,  by  the  terunna- 
tiou  of  the  urethra  being  on  the  upper  or  dorsal  asjiect  of  the  organ 
(Fig.  8).  The'ie  anomalies  are  usually  atlerided  with  mon*  or  less 
marke<l  deibrmity  of  the  organ  as  a  wliole.  Whether  an  individnid  s<i 
afleetL^il  is  sexually  cuj>:d>le  or  not  dcjiends  upon  the  extent  of  general 
defiirruity,  and  ujmu  the  ]w>sitir>n  of  the  urethnd  t^rificc.  With  slight 
genend  drformity  intromission  w<iald  be  ]K^ssible,  but  ft>r  the  eniit^sion 
of  seniiiml  fluid  tfi  take  phu-e  in  the  vagina  the  urethral  "triJice  nniet  be 
well  towanl  the  ^listal  extremity  of  the  organ.  Even  in  some  cases 
where  the  opening  of  the  urethra  is  in  the  lower  [lart  of  the  glans  jK'nis 
it«elf,  the  conse<|uen(  misdirection  <jf  the  ejtH'ted  seminal  Huid  prevents 
its  reaching  the  os  uteri,  and  the  individual  is  praetiKilly  impotent. 

Plunnisis  may  Ik?  of  so<'h  nature  and  degree  as  to  prevent  a  normal 
ejaculation  of  semen.  Sueh  a  condition  is  usually  open  to  eui^ical  cor- 
rection. Urethral  stricture  may  cimse  imiMttence  by  preventing  llit 
ejection  of  semen  entirely,  or  by  allowing  but  a  tardy  and  ino(mipIet€ 
perfe>miancc  of  the  act. 

Inipoteuce  caused  by  defect  or  disease  uf  the  testicles  is  to  be  classed 
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rather  on  sterility  ;  for  in  sufh  cases  it  is  the  male  jrt'nerative  oloments 
tliiil  are  clirfL'tly  affecte^l.  When  the  generative  gland.-^  are  iinperteetly 
devcIoi>e<l,  the  functiniis  of  erection  aud  orgaj?ni  will  usmally  be  imper- 
fect, ami  Hueh  an  individual  might  be  classed  as  btith  im[)otent  and 
sterile.  In  cases  where  the  iutt^rity  of  the  testicles  1kl<  been  damaged 
by  disease,  the  |>erforuiane4*  of  coitns  may  still  be  pos-iible,  aud  tJje  «ise 
is  rather  one  of  sterility  than  impotence. 

Renal  diseases  and  atfectious  of  the  prostate  may  lead  to  imjKitence, 
maiafeste<l  in  deficient  ere<'tiiin  and  diminishe*!  sexual  desire.  A  few 
diseases  not  directly  implitxUing  the  genital  organs  are  attended  with 
iin|H)tence,  (»ermnnent  or  teniix^rary,  depemling  n|Km  the  nature  of  the 
alTeetion.  Disease  or  injury  of  the  nervou.--  paths  aud  centers  which 
Ltmtnd  the  fnneti<m8  of  erection  and  cjacuhition  may  lead  to  |xt- 
mnnent  Kkw  of  seMial  iniwer.  Certain  general  organic  nervous  affeo- 
tiuusj  like  loeomutur  ataxia  and  paretic  dementia,  often  liave  a  similar 
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The  imp»rtance  of  tliese  affections  as  causes  of  impotence  from 
pppsent  stjuul|xiint  i>f  discussion  liw  hi  the  frn^t  that  the  imjK»tenct' 
may  l>e  manifeste<l  at  an  early  stage  of  thcs<'  diseases.  In  such  cases 
there  is  commonly  a  nimultaneous  failure  of  sexual  desire  per  Ht\  sliow- 
mg  functional  or  organic  implication  of  the  bntiii.  Some  genend  dis- 
cnses  affect  more  or  less  profoundly  the  sexual  functions^  but  the 
duration  of  the  resulting  incapacity  is  UHu;dly  only  that  of  tlie  cause. 
XruRistht'uia  is  fretiueiitiy  attciHlctI  by  loss  of  sexual  |M»wcr.  DiaU-tc^ 
melHtiw  wimctimcH  induces  a  marked  degree  of  im|K)tence,  pnthably 
llin'iugh  iu  tendency  to  inthiee  changes  in  the  nervous  system.  Chronic 
alcobolism  may  have  a  similar  ettwt  on  the  sexual  functions,  more 
or  leas  {>ermanent  in  character.  Chn>uic  moq>hinisni,  likewise, 
tamy   temporarily    or    permanently    diminisli    or   destroy    virility.     It 
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P(?eins  prolwihlf'   tliat  the  exressive  use  of  tol>acco  may  have  a  siniilnr 

Tumors  mid  eiilitr^ements  alioiit  the  nuilo  ^-nitiils*  may  efll-ftiiallv 
prevent  tlie  jierforniaiire  of  eoini.s,  tlniH  luakitig  the  iiHliviiliial  pnieti- 
cally,  thoiijj:h  imt  pot<'ntially,  impi_ilent.  Siieh  e4)mlitiotis  are  eDormdiis 
hydi\Ht*!e  nr  hernia. 

Another  fertile  Honree  of  male  impotence  lies  in  sexual  exeensos. 
Masturbation  (tr  overindulgenoo  in  natural  sexual  intere<^tur;ie  nets  in 
two  way.-i — throujrh  tlie  direct  weakening  intiuenee  exerted  on  the  ner- 
vous mechanir^nv  uf  the  genitals,  and  tlie  indin^U  infiuene^  exertetl  on  the 
nervous  system  at  large.     Moderate  indulgence  in  masturbation,  like 


Fia.  ■).— Perlmal  hyp'>^{>a(lfll3  ((^irtl- 


modenite  normal  f^exual  indulgence,  ueed  have  no  detrimental  phy- 
*-icaI  efiect,  but  it  may,  as  a  reriult  of  a  psychic  factor,  be  the  direct 
cauf^e  of  im|H»tenee  of  a  psychic  nature,  dijicnssetl  lattT.  Sexual 
excess  acts  mainly  in  a  way  to  exhaut^t  the  nervous  enerjr>*  of  the 
genital  ceiiterK,  antl  to  deteriorate  the  vital  (pialities  of  the  siH-f'ifif*  re- 
prfwhictivc  elements  of  the  sexual  iLilatid.'*.  Thus,  a  nmn  so  at!eetcd 
may  bt^vmie  st**rile  while  he  is  not  yet  int|H>tent.  Commonly  such  a 
condition  is  amenable  to  reraedvt  prrjvided  that  a  profound  psychic 
chanirt',  leading  to  psychic  impotence  «»r  siwual  pervei*si"n,  has  nnt  l>e- 
come  firmly  estal)lislnHl.  Instiinces  of  im|iotcncc  <lne  to  mastnrbatirni 
and  ext^t^f^iicii  in  venerr  form  a  series  <if  tRinsitiimal  cases  lying  between 
actual  physical  impotence  nn  the  one  hand,  and  pure  psychic  im|H>tence 
on  the  other.  Inde*'d,  it  is  ran'  for  a  ca^c  of  impotence  due  to  this 
cause  to  be  devtud  of  a  marked  p.^yebic  factor  as  a  niutributin^  cause. 
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In  many  cases  of  impotence  attributed  to  masturbation,  that  cause 
acts  only  through  the  mind.  Impotence  due  to  excessive  indul- 
gence in  natural  intercourse  is  usually  physical  first,  with  the  subse- 
quent addition  of  a  psychic  factor,  serving  but  to  intensify  and  prolong 
the  primary  physical  condition.  Psychic  impotence,  owing  to  its  fre- 
quency and  the  comparative  readiness  with  which  it  may  be  induced  in 
persons  apparently  normal,  is  the  most  important  variety  of  the  affec- 
tion. 

Sexual  desire  is  a  function  of  the  cerebral  cortex.  Through  the 
activity  of  this  psychic  factor  the  lower  spinal  centers  are  excited  to 
activity,  and  thus,  under  normal  conditions,  the  genitals  are  stimulated 
to  the  performance  of  the  generative  functions.  The  genitals  and  their 
spinal  centers  are  in  a  measure  independent  of  the  higher  cerebral  cen- 
t<'rs,  as  shown  by  the  occurrence  of  erection  and  ejaculation  when  the 
nervous  paths  from  the  cerebrum  have  been  altered  by  disease  or  trau- 
nuitism,  the  clrnnge  in  the  genitals  being  then  a  spinal  reflex  act.  Ordi- 
narily, erection  is  the  result  of  psychic  activity  induced  by. impressions 
reaching  the  mind  through  the  higher  senses,  and  it  is  thus  a  psychic 
reflex  act.  But  it  is  also  true  that  the  primary  excitant  of  sexual  desire 
may  be  excitation  of  the  genitals  locally,  with  the  subsequent  ctdliug 
up  of  associated  sexual  ideas,  which  again  react  to  intensify  the  activity 
of  the  v^pinal  genital  centers.  This  psychic  element  in  sexual  excitement 
is  by  far  the  most  important  factor  in  the  sexual  act.  So  important  and 
essential  is  it,  that  without  it,  under  normal  conditions,  erection  is  well- 
nigh  impossible  in  mature  individuals.  Pathologic  excitability  of  the 
spinal  genital  centers  may  induce  erection,  but  >vithout  the  intervention 
of  the  psychic  factors  it  will  be  transient ;  or  if  persistent,  attende<l  by 
pain  and  discomfort  which  effectually  overcome  the  element  of  pleasure, 
the  most  essential  quality  of  normal  sexual  excitement. 

The  power  of  certain  ideas  to  induce  sexual  excitement  is  coimter- 
balanced  by  the  power  of  certain  other  ideas  to  overcome  and  prevent 
it.  These  inhibitory  ideas  are  the  most  essential  factors  in  acquired 
psychic  impotence,  which  includes  the  majonty  of  cases  of  this  nature. 
In  another  class  of  cases  there  is  a  want  or  loss  of  the  usual  ideas  of  a 
|K>sitive  st^xual  nature.  Cases  are  on  record  in  which  there  was  entire 
failure  to  develop  sexual  desire,  notwithstanding  normal  development 
of  genital  organs  and  normal  functional  possibility.  This  congenital 
a»ndition  will  l)e  better  understood  after  j)erusid  of  the  subject  of  sexual 
perversion.  This  failure  to  develop  normal  sexual  desire  is  often  asso- 
ciate<l  with  other  mental  defects  constituting  the  various  degrees  of 
\t\\iK*y  and  imbecility.  It  should  be  added,  however,  that  there  is  no 
es-iential  relation  between  intellectual  defect  and  want  (tf  sexual  desire, 
i^i  the  a)ntrary,  in  many  cases  of  congenitjil  weak-mindedness  there  is 
a  virtual  or  actual  intensification  of  the  |)sychic  factor  in  sexuality, 
though  it  is  likely,  in  such  cases,  to  express  itself  in  some  p<'rversion 
of  the  sexual  instinct.  This  is  the  more  ])rol>able  in  such  <'ases,  owing 
to  the  ini|)os«ibility  of  the  development  of  ideas  of  morality. 

Loss  of  normal   sexual   desire  per  tfc  may  be  inducetl  by  many  con- 
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(litions.  TItii.s,  tfi*'  ninstuHi;it<tr  finds  tjrt'nk'r  |ilt'nsure  in  hU  act  of  nolf- 
alms*^  than  in  lun'inal  i-iiitus,  and  at  last  the  uorntid  pr^ycliic  excitants  of 
the  sexual  impiilse  ivmain  witiiont  intliienoc  on  liini.  The  man  who 
indulges  excessively  in  iiornml  coitus  is  similarly  ojieii  to  the  loss  of 
pleasure  iu  the  act,  fiDiiliy  reyulting  in  a  loi*s  of  power  to  renpoud  to 
normal  psychic  stimuli  of  a  sexual  nature.  Such  an  individual,  if  the 
lower  genital  centers  are  not  exhausted,  is  prone  to  acquire  some  jier- 
verse  manner  of  sexnal  gratification  which  has  its  charm  for  him  in  itfl 
novelty  fr«)m  a  mental  standpoint.  Cases  of  this  kind  arc  mentioned 
under  Sexual  Pcr\''ersion. 

With  advancing  years,  aft<?rfull  maturity,  there  is  a  normal  lessening 
of  intenr^ity  of  sexnal  desire,  usually  accompanied  hv  <tiniinntion  in  the 
functi^inal  jjower  of  the  spinal  centt^rs,  but  this  Is  not  always  the  ease ; 
indeetl,  .-M.-xual  desire  may  outlast  physiral  virility,  and  thus  induce  sex- 
ual jterversiou.  The  dunition  of  virility,  however,  is  not  to  Le  meas- 
urc<l  Itv  years,  for  sexnal  power,  like  all  other  functions,  is  a  matter  of 
individuality. 

Acquired  psychic  impotence  is  also  possible  as  a  result  of  actual 
bmin  disease.  Cerebral  exhaustion,  as  seen  in  general  neurasthenia,  or 
fn>m  any  cause,  might  prevent  tlie  psychic  reflex.  Organic  dise:ise  itii- 
plieating  the  brain  or  the  downwaixl  conducting  nervous  paths  may  have 
a  like  and  lasting  eti'eei. 

Psychic  impotence  due  to  iuLibitory  ideas  may  be  undcrstootl  thrirtigh 
examples  of  psvcliii-  iidiiliition  iu  cillier  relations.  Thus,  the  inexp^'ri- 
enced  dtM'lainuT  is  coinfuoidy  deprived  of  sjK'cch  and  memory  wlien 
confronted  Uv  bis  audienec.  Tn'  as  he  willj  ho  ciiunot  nrlienlate  a 
woni  of  his  well-learned  Hp<HH^h  ;  even  the  glands  tliat  provide  moisture 
iW  the  mouth  rt^fiise  to  perftjrm  their  ottice.  Some  men  of  umiMial 
nuHler^tv  WYQ  incapable  of  micturition  in  tlie  prescM<'e  of  slningcrs  of 
their  own  sex.  In  this  mental  iuhibilion  the  idea  at'  possible  failure 
fr(H|nently  is  all  there  is  to  induce  inability  U*  perform  some  act, 
which  woTild  have  Uien  carried  out  had  not  the  suggestion  oi'  failure 
arist'U  in  some  way.  Under  such  circumstances  the  inlubi(or\'  idea  acts 
mnrc  |>*iwt'rfuliv  than  the  opposing  pnsitive  idea,  no  nuitter  how  stmngly 
ac<*entuate<l  l>y  desire.  A  man  of  usual  moral  training  is  unable  to  j>er- 
forra  «iitus  save  in  favoring  circnmstnnees  of  privacy.  Any  chang**  of 
those  condilitms  would  effectually  i»revent  erection  ;  similarly,  any  in- 
terruption iluring  the  act  would  prevent  its  completion.  Even  when 
sexual  excitement  has  rcjuhe^l  an  active  degree  under  favoring  circum- 
staD»*es  the  accidental  iuteiix»sitiou  of  unrehUo<l  i<kuis  will  ordinarily 
catise  cessation  of  all  sexual  thrmght  These  examples  show  Low  easily 
normal  sexual  thought  is  <listurbed  by  intercurrent  ideas,  the  ordinary 
cases  of  psychic  impjteuce  thus  beccmiing  clenr. 

Tem[>i>rar\'  impotence  due  to  fear  or  mmlesty  is  not  unusual  in  men 
who  attem]>t  coitus  for  the  first  time.  Those  who  have  practis<'d 
masturbation  and  have  had  access  to  the  evil  suggestions  of  quack 
liteniture  and  medi(^d  works  on  sexuid  neurasthenia  are  often  ivndere<I 
psychirully  impotent  by  the  thought  and  fear  of  im]K>tence.     Failure 
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under  such  circumstances  may  give  rise  to  prolonged  and  even  incurable 
impotence.  The  same  is  true  in  cases  of  men  who  have  overindulged 
sexually,  who,  when  they  come  to  mam*,  have  a  doubt  arise  which 
renders  them  impotent  with  their  wives.  The  power  of  habit  and 
a>s<x'iation  in  the  performance  of  the  sexual  act  may  ojierate  similarly. 
The  circumstances  attending  the  first  sexual  excitement  and  gratification 
in  some  individuals  exercise  a  powerful  effect  on  the  subsequent  activity 
of  the  sexual  functions.  The  well-known  case  of  the  boy  who  was  im- 
potent for  all  women  except  those  dressed  like  and  resembling  the  girl 
with  whom  he  had  his  first  experience  is  a  case  in  jwint.  Slen  who 
have  grow*n  accustomt»d  to  the  manners  of  prostitutes,  when  they  marr}' 
may  be  impotent  for  lack  of  the  long-accustomed  stimulus  which  the 
wives,  in  their  natural  ignorance  and  modesty  and  comparative  coldness, 
cannot  offer.  The  habitual  masturbator  may  be  psychically  im]}otent 
l)ecause  he  misses,  in  attempt  at  intercourse,  the  pleasure  he  finds  in  his 
habit. 

Another  form  of  psychic  impotence  is  that  due  to  over-intensity  of 
sexual  excitement,  as  a  result  of  which  the  sexual  orgasm  occurs  before 
immission  is  possible.  This  form  is  apt  to  affect  the  inexjwrienced, 
and  in  some  cases  it  becomes  so  confirmed  as  to  render  the  individual 
practically  impotent.  Pathologic  hyperexcitability  of  the  sexual  cen- 
ters, as  a  stage  in  sexual  exhaustion,  may  lead  to  the  same  result. 

Impotence  in  the  female  may  be  due  to  a  great  variety  of 
anatomic  conditions  which  act  to  prevent  the  proper  |)erformance  of 
coitus  :  e,  <7.,  absence  of  vagina,  grave  deformities  of  the  pelvis,  adhesion 
of  the  labia,  imperforate  hymen,  too  dense  and  resisting  hymen,  atresia 
of  the  vajriua,  etc.     Tumors  aliout  the  genitals  may  have  a  similar  effect. 

Fissures  and  ulcers  at  the  introitns  vaginse,  and  even  at  the  anus, 
arc  fertile  causes  of  the  ctrndition  culled  vaginismus,  in  which,  on  an 
attempt  at  coitus,  the  constrictor  muscle  of  tl»e  vagina  Ixvomes  so 
firmly  contracted  that  (mmwf/o  peni^i  is  ini|>ossible.  In  some  of  these 
GL^es  jKiin  is  the  essentiid  factor ;  hut  in  others,  fear  or  an  idea  is 
the  disturbiuir  element  that  renders  coitus  impossible,  and  the  woman 
might  projK»rly  l)e  ealle<l  ])sychi<silly  im]H»tent.  [ 

The  woman's  part  in   the  sexual  act  is  so  essentially  ])assive  that  it  j 

is  much  less  open  to  disturbance  than  that  of  the  man.     Many  women  j 

an*,  doubtless,  never  truly  excited   s<»xually,  and   never  ex|)erience  a  i 

<f  »niplete  sexual  orgasm.     A  woman  may  have  such  a  mental  aversion  | 

to  the  s<'xual  act  as  to  prevent  its  normal  completion  on  her  jKirt,  and  \ 

such  a  slate  of  mind  might  lead  to  a  |>ersisteut  refusal  to  indulge  in  it —  l 

a  state  of  true  j>sychic  impotence.  Passive  submission,  under  such  cir- 
cumstances, might  suffice  to  satisfy  the  husband,  hut  where  the  aversion 
on  the  jwirt  of  the  wife  becomes  so  extvssive  an<l  troublesome  as  to  con-  ' 

stitute  a  l>ar  to  onlinary  iudulgenct%  it  n»ight,  like  serious  anatomic 
obst;icles,  constitute  a  ground  for  divorce. 
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STERILITY. 

Sterility  in  the  male  must  Iw  <le|)cmli'nt  upon  M)me  annmaly  of 
tlie  U'stic'lfS  or  ai'  tlio  M.»ininal  ]>ttf5Sajjre5.  AlistMiet-  of  tlie  tcsticK^  «»r  of 
the  Heminal  canuls  w(iiild»  in  either  csise,  cause  complete  sterility.  Con- 
gtiiitnl  ubseiiee  of  tht'  tt-stt^s  is  very  infretjuent.  ('af^tnitiuti  iifUT  tlie 
aire  of  piilMTty  u»>ulil  rnH  iKivssarily  eieiiM-  t'liiiifik'tr  f^terilily  unhl  after 
the  sviiiiiial  passages  ha*l  In't'ii  eMijttied  of  all  totitnrR'd  >jH'niKiloz(>;i. 
It  should  be  reiaeuiiK'red  that  castration  in  itself  i\*n-^  not  iJtre^^.siirily 
i-omove  the  {Xfrif^ibillty  of  erei'tiou  and  coitus.  The  loss  of  one  tosticle 
uewl  not  interfere  ^vith  pnu-rr.itivc  |Miwfr  if  the  other  he  normal. 
Absence  *if  the  testirh^^  from  thi*  scrotum  is  in  itself  im>  sij^ri  of  sterility, 
t^inee  in  rare  c;iscs  they  <lii  not  dest^eud. 

The  funetitm  of  the  testieleH  is  the  WKTetiitn  iif  semen  and  s|H*nna- 
tozoa,  and  the  semen  de|)cnd8  u|wpn  the  prest-nee  of  the  s{K'niialo/iia  for 
its  fisMHidative  power.  This  function  bi'gin^  with  (he  occurrence  of 
puberty.  The  age  at  whicli  [tubcrty  is  establishnl  varies  somewhat 
witli  race,  climatv,  an<l  tMlucjitiou.  Willi  ns  it  oi^cnrs  from  the  four- 
teenth to  the  ei^iittrntli  ye:ir.  Sexual  development  is  tjf  gradual 
growth,  as  is  evidcuiM-d  by  the  g;ra(h]al  develr»pnient  of  the  ehanijos  tt£ 
^cncnd  fimii,  irmwth  rd"  IkmihI  and  ^Tiiilal  hair^  chaii^jje  itf  voiei',  t'tr. 
Prenuiture  excitation  4tf  tlu-  sexual  or<i;ims  and  tlie  cultivalion  ol'  sexual 
tlionjrhts  have  an  undoubtLs]  influence  to  hnsteu  sexual  develojimcnt, 
A^e  is  much  less  to  he  r(*lic<l  upoti  as  an  index  of  sexual  nuiturity  than 
other  couditiouK  nianii'est  u»  the  individiiaL  Cases  have  l>eeu  ivjHirted 
of  sexual  maturity  iM^fore  the  ii^^^  of  twelve.  Knrtion  occurs  In  very 
younjj  boys,  anil  it  is  doulHless  true  that  erctrtion  and  eja(*nlation  tif 
semen  occur  at  an  age  when  the  semen  has  not  yet  attaineil  lecundative 
pfiwor. 

Just  as  sexual  desire  diminishes  in  ol<l  apre,  s<i  the  fecundati%'e 
cajwicity  tlecrea-scs  ;  but  it  is  inip*>sMble  to  give  any  fixed  |H'riod  at 
which  the  latter  ceasci*.  Men  of  vcr}*  advanctnl  years  are  sometimes 
caiMible  of  pivMreation. 

Congenital  defects  of  the  testicles  are  not  <if  frc<nient  occurrem-e  ; 
but  in  some  cases  the  testicles  remain  undevcliipcd.  Such  auniiitdies  are 
ofti'n  ass«>ciatcd  with  otlier  iKidily  im|H'rfcclions  of  development  aud 
with  menta!  dehciency.  Atropliy  of  ihe  le,-^les  o<"curs  as  a  senile  condi- 
tion, lint  it  freijucntly  is  mauifestc<l  earlier  in  life  as  a  result  of  various 
conditions.  Kx<rss  in  sexual  intcrc*inTse  and  masturbatlcm  :ire  ea]>;d>]o 
of  inducing  it.  It  is  also  fr^-quently  the  result  of  intlammulory  prtw*- 
esses  artecting  the  testicles  and  <^pidi4lymis  ;  and  it  may  residt  fnirn 
extraneous  pressure,  as  in  varictjcele.  Atrophy  of  the  prostate  gland 
cKvui-s  witli  atrophy  of  the  tct^ticlcs,  a  circumstance  that  is  now  taken 
advantage  of  in  eulargcment  of  the  prifslate*  castration  being  folhtwcfl 
by  atrojihy  of  the  latter.  Injur}*  or  disease  of  tho  spermatic  nerve  in 
its  origin  or  course  entails  pmgrcssive  atrophy  of  the  c<>rn^|Minding 
testicle.  Aleohtd  and  nior]>hin,  when  long  imhdgefl  hi,  may  anise 
sterility.     Fatty  degeneration  of  the  testicles  is  likely  to  occur  in  very 
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stout  persons,  just  as  a  similar  change  affects  other  oi^ns  in  such 
persons.  Probably  in  progressive  atrophy  of  the  testicles  the  secretion 
of  the  siwrniatozoa  diminishes  and  ceases  before  there  is  any  decided 
changi*  in  the  secretion  of  the  semen.  Such  a  person  might  thas  become 
sterile  long  before  becoming  incapable  of  erection  and  ejaculation.  In- 
flammation of  the  spermatic  ducts  and  the  epididymis  of  gonorrheal 
origin  is,  i>erhaps,  the  most  frequent  cause  of  impotence.  The  canal 
liecomes  obliterated  at  same  point,  and  the  fluid  ejaculated  thereafter  is 
secretotl  along  the  remaining  pervious  portion  of  the  ducts,  and  contains 
no  s{>ermatozoa.  To  induce  sterility,  both  ducts,  of  course,  must  be  im- 
jjervioiis.  After  coitus  has  been  often  repeated,  the  semen  last  ejected 
may  lie  poor  or  absolutely  wanting  in  spermatozoa — a  tem|)Opary  condi- 
tion. Dimbtless  certain  general  diseases  of  an  exhausting  nature  have 
a  similar  temporary  or  permanent  effect.  Rare  must  he  the  cases  in 
which,  in  an  absence  of  disease,  spermatozoa  are  absent  congenitally. 

Absence  of  the  vas  deferens  as  a  a)ngenit4il  defect  must  l>e  very  rare. 
As  alresuly  indicated,  it  is  frequently  obliterated  in  inflammatory  pnxj- 
esses.  This  in  itself  does  not  cause  orohitic  atrophy.  The  tjaculaton' 
duct  is  liable  to  injury  in  the  oj)eration  for  stone,  and  cases  of  sterility 
after  perineal  lithotomy  are  on  reconi.  The  power  to  ejaculate  semen 
may  thus  be  lost,  though  coitus  (immission)  nuiy  be  still  possible. 

Sterility  in  the  female  is  by  far  more  frequent  than  in  the  male. 
A  woman's  years  of  fruitful  sexual  activity  are  much  more  definitely 
tixetl  tlmn  a  man's.  Capability  of  conception  begins  with  the  occur- 
rence of  menstruation,  and  continues  during  the  time  of  the  periodic 
recurrence  of  that  function.  Menstniation  begins  usually  from  the 
twelfth  to  the  eighteenth  year,  dei>endiug  on  indivi<1ual  deveh)pment. 
It  has  l)een  known  to  begin  in  infancy  and  continue  regularly  to  recur. 
It  is  presumable  that  in  such  cases  the  capability  of  conception  has  not 
umlergone  a  corresponding  precocious  development,  but  instances  of 
impregnation  at  a  very  early  age — eight  years — are  well  known  ;  and 
the  development  of  ripe  Graafian  follick^s  tiikes  plat^e  long  before  the 
attainment  of  puberty.  It  is  im|>ortimt  to  remember  that  female  sexual 
maturity  may  occur  l>efore  menstruation  ap|)ears ;  indeed,  menstruation 
may  Ixr  long  delayed,  and  occur  for  the  first  time  after  one  or  more 
pregnancies,  or  not  at  all,  tliough  there  l>e  no  other  sexual  anomaly. 
Capability  of  conception  usually  anises  l>etween  the  ages  of  forty  and 
fifty.  As  a  rule,  the  cessation  of  menstmation  is  a  sign  of  loss  of 
power  to  conceive,  but  it  does  not  in  itself  imply  that  |»wer  to  conceive 
L*  gtme,  for  in  rare  instances  women  have  ctmceived  one  or  more  years 
after  the  menopause.  It  is  rare  for  women  to  conceive  after  the  age  of 
forty-five,  but  well-authenti<«te<l  ca'^es  are  on  record  where  the  age  was 
above  fifty,  one  at  fifty-five. 

Sterility  in  the  female  may  result  from  a  great  variety  of  pathologic 
pnicesses  and  conditions.  Congenital  absen<v  or  defe<*t  of  the  ovaries 
*>ccurs,  but  usually  with  other  genital  defe<'t-*,  as  in  certain  eases  of 
so-calletl  hermaphroditism.  Aec|uirpd  absence,  as  a  n^sult  of  surgiad 
operation,  is,  unfortunately,  becoming  too  fre(juent.     Both  ovaries  must 
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bo  t'litirt'ly  wanting  to  iniliuv  stmlity  fnmi  tljis  cimst*,  fwr  jiny  (WH'titui 
of  tlirni  is  Huflicicnl  U)  allow  LHinLfptioii.  Ovarian  tiuriors  may  ur  iimy 
not  i-siusi'  sU'rilily,  il('|tt'mlinj^  u[mim  coinph'tc  or  inconijiK^lo  <lt*stmc'tion 
of  tin*  orgjius.  OtluT  dir^^ast'tf  of  the  ovaries  an<l  tiihos  may  cau^c 
stcrilitv,  c>;|M'<^iiillv  iloiibl*'  wilpinptis  and  |H'lvi(i  intlaninintory  iinKfsftCH, 
Congenital  ahsenr*'  or  defiH't  n\'  the  uieru.s  puH-liidt's  foncrjvtion.  In 
Honie  casps  of  tlii^  kintj  iIk- tiuulitioii  of  thv  vagina  still  jH^nnils  coitus. 
Versions  and  Hcxioiis  of  a  iitt-rns  otlitTvvisf  normal  an^  very  fnfjnent 
aius4's  oi' sfrrilitv,  pmltaMy  (twing  to  |mtliol<tgifi  pmoosscs  so  common  lo 
uteri  in  ahnornial  ]M>sitions.  While  hlimids  and  cjircinomata  of  the 
uterus  nw  ordinarily  ohstjielcs  lo  coiu'cption,  tliev  are  not  ahvavs  so. 
The  various  forms  of  uti-rinc  inHaniniaticm,  dtJorniities  of  the  ne<*k,  and 
Iriikorrlicji  are  fenile  nuis<'s  of  sterility,  luit  tliey  arc  not  nect^sarilv  fnl- 
lowed  liy  it.  Narrowness  of  the  vagina,  even  alm<»st  (Mtnijih-te  closure 
of  it  at  some  point  in  it.s  c(tnrse,  is  not  invariably  a  cause  of  sterility. 
This  follows  fiNim  the  tact  that  complete  huiuittHio  pfuin  is  in.t  in  itself 
essential  if  tlicre  be  a  wav  for  the  spcrnwitoytKi  t<^  lind  ;m  cuti-.Mic*^ 
friMii  the  external  genitals.  W'siotjvaginal  fii^tnla  may  form  an  insur- 
niomitable  obstacle  to  conception. 

While  a  woman  may  be  ea|Md)le  of  t^iitus  and  con<M»ption,  she  may 
Ptill  Ix'  unable,  as  a  result  of  disease  or  dcCnnnity,  oi'  bearing  a  cbihl. 
Such  a  Condition  might,  like  those  previously  consideretl,  be  a  cause  of 
UK^lictdcgal   iii^|uirv. 

Questions  that  aricie  in  eonueetion  with  inipolenee  and  sterility  are 
ertneernwl  with  the  duration  of  the  condition  previous  to  the  time  of  its 
disc<)very'  and  its  prolial^lc  c<tutinu<'d  duration.  In  some  eases,  as  may 
be  i-een  from  tlie  foregoing,  it  is  easy  to  {uiswcr  these  tpiestions  ;  in 
others,  only  a  guardt^l  ojilninii  anil  priign4»sis  can  l^e  given.  liotli  must 
be  founded  u]ion  careful  observation  of  tlie  case  and  a  wide  experience 
with  allied  cusw. 


RAPE 


Rape  is  carnal  knowled^fe  of  a  woman  by  a  man,  accomplished  by 
foive  against  the  will  and  without  the  consent  of  the  woman.  Carnal 
knowletlgo  is  constituted  by  penetration,  even  in  the  least  degree,  of  tlie 
female  genitals  by  the  male  organ.  That  this  shall  constitute  rai)e,  the 
facts  of  force,  resistance,  and  absence  of  consent  are  legally  essential. 
The  force  used  must  have  been  sufficient  to  accomplish  the  puri>ose,  but 
it  need  not  be  actual  physical  force ;  moral  force,  (|uite  as  conij>elling  as 
physical  force,  may  be  exerted  by  means  of  threats  of  physical  violence 
or  other  manner  of  injur\',  and  this  need  not  l>e  directed  immediately 
against  the  victim,  as  where  threats  against  husband,  children,  or  other 
relatives  compel  submission.  Intercourse  accomplished  l)y  mciins  of 
deception,  where  there  has  been  neither  threat  nor  purpose  to  use  vio- 
lence or  force  of  any  kind,  is  not  rape  in  tlie  eyes  of  the  law. 

Resistance  is  the  most  immediate  expression  of  the  act  being  against 
the  will  of  the  female.  This  must  have  been  manifested  jmsitively  by 
her,  or  she  must  have  been  in  a  physical  or  mental  condition  preclud- 
ing its  expresst<jn,  to  make  an  act  of  intercourse  with  her  nn>e.  Absence 
of  resistance  as  a  result  of  physical  incapacity,  narcotism,  or  mental 
<lisease  is  not  construed  to  change  the  character  of  an  unlawful  act  of 
intercourse. 

Lack  of  consent  Ls  construed  generally  to  imply  that  the  act  is 
against  the  will,  and  the  legal  treatment  of  "  consent "  is  thus  of  primary 
im})ortance  in  any  atnsideration  of  rape.  The  law  fixes  the  cajmcity  of 
the  female  to  give  consent  more  or  less  definitely  by  her  age.  Inter- 
c«Mirse  with  a  female  who  has  not  attaineil  the  age  of  consent  is,  in 
general,  felony  ;  under  some  enactments  it  is  a  misdemeanor ;  where 
the  chihi  is  between  the  ages  of  ten  and  twelve,  and  gives  consent,  it  is  a 
mis<leniejinor.  The  age  of  consent  in  the  majority  of  the  middle  states 
is  fourteen;  in  New  York,  it  is  sixteen.  Beyond  the  age  of  consent, 
where  c<msent  to  intercourse  is  given,  even  with  the  greatest  reluctance, 
tbert'  i*an  l)e  no  question  of  rape. 

The  caipacity  of  the  male  t4>  commit  ra|>e  is  aK)  affectetl  by  age  and 
other  conditions.  The  miUe  must  l>e  physically  capable  of  intercnurse. 
In  English  law  the  perpetrator  must  have  attainisl  the  Jige  of  fourteen, 
biit  in  the  middle  states  some  courts  have  held  that  age  does  not»  in  itself, 
furnish  j)n)of  of  incapacity,  Pn>of  of  inijx>tence  constitutes  no  defense 
for  attempt  to  commit  ra)x\ 

The  victim  of  rape  is  a  com|ietent  witness,  but  it  is  necessary'  to  cor- 
n»borate  her  testimony  when  guilt  is  denie<l.  The  medical  witness  will, 
in  many  cases  of  alleged  rajx*,  be  called  uj)on  to  give  evidence  touching 
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the  question  whether  |)eactrutHiu  has  tiikeu  pluce  or  not.  and  whether 
force  was  used.  As  already  indiwiU'd,  tlic  fact  of  pciifl ration  is  the 
only  R-^stmtinl  part  of  intorennrse  that  needs  to  he  cstablishcil  jts  an  ele- 
meitt  Ml  nipi . 

Exjiiniiintinix  f»f  the  fi-nude  t^enitals  is  the  tnily  niejiiis  r*f  <h'tei*riiri- 
ing  [ifivriieally  wlietlier  |KM»etratioii  lias  tak<Mi  plan*  or  n«>t,  and  it  is, 
therefore,  necessan'  to  consider  the  changes  uulucwl  in  the  teniaio  gen- 
erative nrgjins  hy  eoitiis. 

In  their  viixjiii  state  tlie  temale  ^nitalM  present  the  following 
t'hanicti'ristics  :  the  hdiia  inajtjm  are  firm,  lar^e,  and  well  roiindc*!,  their 
uieihini  surfatvs  lying  in  e!os(^  euiitact  and  covering  ei»nifilete!y  the 
labia  minorsi,  the  nnieous  luenilinuie  of  the  latter  U'ing  of  a  bright 
rosy  tint.  The  vestibule  is  narrow  ;  the  hymen  is  intact  ;  and  the 
vagina  is  narnnv,  presenting  mnrktil  fcthls  of  its  mucous  nienibrane. 
The  r4inditiiin  <if  the  labia  inajora  depends  far  more  upon  the  state  of 
genend  initfitiou,  ag(,  and  position  than  njmn  anything  else.  ('t»itus, 
freipiently  repiiit^^'d,  will  cnnse  no  change  of  the  virgin  8tate  of  the  laUia 
if  the  female  is  young  an<l  well  nonrished.  Ah  a  woman  grows  t»ld<T 
the  sulienjanetjus  fat  e<iinnionly  (Ijiiiinishes,  and  a  virgin  undrr  such  tir- 
cnmstance.s  wonid  j»R*sent  more  or  less  marked  separation  nf  the  labia 
majora.  The  same  is  true  in  women  enmciate<l  frtmi  any  wiuse.  .Sl^J^a- 
ration  of  the  thighs  is  nnnnally  attenchxl  by  niniv  or  less  si'paiiition  i»f 
the  j^bia.  The  rosy  tint  of  thr  labia  nnnora  dejH  ntl>  upon  tlie  pr<>- 
tcetinn  given  by  tlic  labia  majrrra ;  where  they  remain  uncovered  hy 
iio|>aratic<n  of  the  latter,  the  nitjcous  membrane  amies  to  resemble 
epidcmns,  in  being  brownish  and  dry.  Thus  the  condition  of  the 
labia  and  nympha-  can  give  no  unetjiiivitcal  evidence  of  the  exihtcnce 
or  absence  of  virginity-. 

The  hymen,  owing  to  it.s  stnicture  and  |><tsition,  is  capable  of  giving 
more  decisive  evidence  of  virginity  or  defloratif»n.  The  hymen  from 
the  earliest  times  has  been  regjutlcil  as  the  sign  of  virginity,  lint  nnuv 
carcliil  stndv  of  its  variations  and  the  alterations  to  which  it  is  subjiH-t 
has  markHlIy  modititni  earlier  views.  It  was  long  ix'gardwl  as  a  fold 
of  mncons  membrane  develojKxl  at  the  oriticc  of  the  vagina^  but  it  is 
the  representative  in  the  female  of  the  coqius  s|K>ngiosum,  and  thus 
represents  an  organ  modifietl  by  arrest  of  devehipnient.  This  moqiho- 
logic  idi-ntilieatiou  of  tlie  hyaieu  aei-ounts  tor  ]i>  cftnstanry — there  is 
mt  authentic  case  of  it-s  absence — and  tlie  numerous  variations  in  form 
to  which  it  is  subJKit,  It  makes  its  ajipearance  hhiii  after  the  foutlli 
month  of  fetal  life,  in  the  form  of  two  folds  at  the  opening  of  the 
urogenital  sinns,  which  later  fuse  in  the  mo<lian  line,  s:xve  at  (he 
hyna^ual  opi-ning.  The  primitive  folds  of  the  hymen  extcml  fbrwaixl 
to  embrace  the  clitoris,  and  their  union  in  the  nu'clian  line  of  the 
vestibule  forms  the  freiinm  nnis4-uliiunn.  The  fohls  of  the  infantile 
hvmen  mav  Uo  jironiinent,  wliile  ihe  vestibule  is  relatively  de<»p-K^itetl, 
and  at  this  earlv  age  the  hymen  may  be  mistaken  for  the  nymj»hie. 
^\'hen  the  hymen  is  diTp-seat^^-^l,  a  [MTsistence  of  the  usual  infantile 
condition,    the  crnuieous   conclusion    of  its   absence   may   be  drawn 
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Commonly  the  fully  developecl  hymen  is  thin  and  membranou.«,  with 
an  oiteuinK  leacliiig  to  the  vagina  ;  but  there  are  uumerotiii  varia- 
tions from  tbi8  form.  The  hvmen  la  sometime^s  thick  and  flesbv, 
otferintr  im  InMinnouii table  obstaele  to  eoitu.s  ;  in  (»lher  cases  it  is  so 
tliin  and  elastic  that  euitus  ami  even  lalxir  are  jHissible  without  Its 
niptnre. 

The  bearing  of  these  (xissiblc  states*  of  the  hymen  u|x>n  the  questi4>n 
whether  oititus  lias  taken  phu*e  or  not  is  obvious  :  an  intjtct  hymen^ 
!5tr»mg  ami  unvielding,  with  a  small  liyrnenal  orititv»  wouid  W*  e<inelu- 
sivt*  evidence  that  ivtinplcte  |»eiii'tr.ttiou  had  not  U'en  had  ;  an  intact 
ehistic  hvmen  would  not  atlbni  unt^uivfM.nil  negative  eviih-nee. 

In  cbildb<Kxl  the  hvinen  frtM|(iently  has  the  lal»iate<l  ffjrm,  a  contiiiu- 
nnoc  of  the  fetal  condition  (Fig.  H)).  Fusi^wi  ttf  its  foUL^  s<H>ner  or  later 
>fiv<?s  rise  1*1  the  onlinarN*  annnhir  tnnn  (  Fig.  11).  The  rtirniuoii  aitniiliir 
hvineii   varies   in   siiajw?  with  variation  of  tlie   size  anti  jHisitiun  oi'  the 
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Pw.  l(L>nym«n  wUb  Uuc*r  o|>eiiIng  (Turdleu). 


Fio.  11.— AnnuUr  hymen  (TArdlea). 


«irifice.  When  the  opening  is  large,  the  hymen  may  Ix*  nothing  more 
than  a  mt*mbpanous  fringe*  at  the  vaginal  entrsmce.  Usually  the  open- 
uig  "f  the  hymen  lies  ant<?riorly  X**  the  center  of  the  entnuiee  of  the 
vngiroi,  when  the  hymen  will  lx»  inorv  i»r  less  ereseentic  if  the  opening 
extend  forwanl  to  the  anterior  edge  <tf  the  vaginal  wall  {Fig.  12).  Tin* 
i»|ifning  njay  Im-  circular,  !)ut  it  is  more  often  oval,  with  tin'  long  di- 
tmeCcr  extending  anterojMisteriorly.  The  siw^  of  tlie  hymenal  oritiee 
tariw  within  wide  limits  :  it  may  \ie  s^i  larg(.*  that  there  is  no  narmwing 
*»f  the  introitttM  ritf/iutr ;  or  it  may  be  so  narrow  that  it  will  alhiw  the 
pftntmp'  of  only  a  small  sound. 

Imprrfortitf  htfmm  Is  a  rare  condition  ;  afrexia  va^ntv  may  be  mb*- 
takeri  for  it.  When  the  opening  of  the  hymen  is  long  ami  narrow, 
the  hymi-n  pn»s«'nts  two  symmetric  halves,  and  is  (-jdletl  labiatwl,  as  in 
its  enrly  torm.  Varieties  of  form  due  to  jvculiarities  of  the  free  eilge 
t»f  the  hvmen  have  nn^Mvcd  particular  designations,  the  most  striking 
being  llie  fimbriated  hymen,  characterized  by  the  vd^  presenting  uumer- 
VoL.  ir— « 
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oils  minute  pmresses  p;iving  the  apifcoaranre  of  friope  (^'g-  ^3)'  This 
tritiH:cHi  oonditiiiii  is  but  ;i  niiirkLil  ilcvchipment  of  tuttche-*  that  are 
present  in  imxny  rasts.  Those  notches,  <nv'iii^  to  the  fiict  tliat  they  may 
be  readily  mistaken  for  evidences  of  rupture,  are  i-*f  uiuch  medicolegal 


Fig.  13.— Fimbriate  hymen  Intact. 

importaupr.  Huch  iii<it'ntatiuns  may  he  situate*!  almost  anywhere  on 
the  (L'dg(%  but  they  usually  orrur  symmctruMilly  and  anteriorly.  They 
may  he  of  any  deprli,  even  extending  to  the  vagiiuil  w;d!  :unl  dividin^j 
the  Itynun  into  valves  (Fi^.  14).  To  avoid  mistaking  sueh  natural 
irregularities  for   artiticial    tears,  all   that  is  necessary  is  to  note  the  ab- 


Fra.  14.— rirciilur  hymrn  prefi<*nUng^ 

QBtural  noteliui. 


PUi.  lii.— llymf n  irrt'Si-ntinp  n  Afptum 
and  unequni  opcninfris. 


sence  of  eicatrirlal   tisstie  and   the   integrity  of  the  munnis  memhrane 
at  the  8Us]>ected  p(»intH. 

The  Mffrmal  sintrh^  opening  of  the  hymen  may  be  found  divide<l  by 
a  septum  into  two   eijuul  or  unetjual  ajicrtures  (Fig,  15).     The  septum 
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jH)stm'ior  fi)]J  ;  the  cdj^'  of  the  cirrnlar  hymfn  is  fohli^l  into  n  ame 
vxicmVin^  fjuiwnni.  In  ndiiUs,  wide  sc  ptinitinji  ^if  the  thighs  and  lahia 
iniikfri  the  hynu'ii  t<.*iist*,  Imt  in  rliildrL-ti,  <iwiny^  to  tho  ^rcjiter  oxtout  of 
tht*  hyiiK'n  as  cfmijmrc^l  with  tho  iniroiluu  vat/huij  it  ordinarily  muuiiis 
hix  uudfT  like  circumstainces- 

StiMii^';  |irf'siiniptiv<'  ]irfMif'  of  vir^initv  is  pros*  titcMl  hv  an  intact 
liyini-n,  \\nX  its  vahu'  must  l>t'  (k'cidod  ity  r<»nsii]L'ration  id"  tJie  [KH'uIiari- 
tit*s  of  tin.'  hyinon  itsi-li^ — its  t'histit'ity,  tho  size  oi'  the  opcnin^r,  ("tc.  It 
is  to  be  rouiomliLTLd  tluit  •'  petiotration  "  docs  not  imply  iK'notratiou 
l>oy"iHl  or  even  to  the  hymen.  It  must  be  remend»ered  that  j^rudnul 
diiaiation  of  tlie  In'menul  opening  18  |HJs:siljIe. 

li>n:dly  tile  hymen  i.s  Utru  more  or  less  in  tlie  first  act  of  cftitns. 
Of  coui-se,  the  nature  of  tlie  hymen  will  have  much  to  do  M'itli  the 
jx'culiarities  of  the  n^^idtin^^  lacenilitin^^.  8uch  tears  oommonlv  start 
iro[u  the  edge  and  extend  to  tlie  vaginal  wall.     The  lahiateil  hymen  is 


Fio.  20.— circular  hymen  torn  In 
si'veral  pUcea. 


Fig.  21.— a  raptured  flmbrlnte  hym«n. 


ruptured  posteriorlv  in  tlie  nieflinn  line  ;  the  ci*esrentif  liynien  tears  sym- 
nictrieally  on  eaeh  side,  leaviuLC  ii  ]H>steriiir  nu-dlau  valve  (Fi^.  1!*)  ;  the 
eireular  hymen  emnnionly  t«irs  in  several  ]>hice«  (l''ijr.  20),  Mueli  will 
deix-nil  u]ion  the  mnipamtive  weakness  (tf  the  iuirl>  of  the  hymen  in 
di'terminiiiLT  tlie  direelion  and  ehiiraet<T  of  laeenitions.  The  hymen 
divide<l  bv  a  septum  (nay  1h'  ru]ttiireit  on  only  om-  side. 

Rupture  of  the  hynien  is  tpiite  invarialily  ae{-oui[mnied  by  liemoi^ 
rha^  ;  it  has  even  been  known  to  occur  with  such  profusion  us  to  cause 
grave  alarm  and  even  emlan^er  life. 

It  e:i[iiiot  ln'  dinifult  to  reeoLrnize  a  nntnt  niptun-  "►f  the  hymen,  the 
utdiealed  ed^4's  of  (hi-  laeenUion  and  the  inlhumnatory  swelling-  of  the 
parts  remaining:  :i^  eoneliisive  evidence.  Sli^dit  lacerations  of  the  hymen 
heal  in  two  or  three  <lays  ;  more  severe  tears  may  rcipiire  much  longer 
befi*re  repair  is  cf>m]>letc.  At  any  lime  before  healing  lias  taken  place 
and  iutJuuuuatory  swelling  has  tjubsided  the  diagnosis  oC  rupture  is  easy  ; 
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but  it  may  be  difficult  at  a  later  period.  Much  will  depend  upon  the 
extent  of  the  lacerations  and  the  consequent  formation  of  cicatricial 
tii^ue.  In  cases  of  slight  rupture  at  this  period  special  care  must  be 
taken  to  distinguish  between  presumptive  tears  and  natural  notches. 
Examination  of  the  hymen  for  possible  evidence  of  rupture  should  be 
conducted  with  care  to  avoid  iiiQicting  injury  that  may  subsequently 
be  mistaken  for  a  previously  existing  tear. 

Rupture  of  the  hymen,  since  it  may  be  due  to  many  causes,  is  not 
conclusive  evidence  that  coitus  has  taken  place ;  but  it  is  rarely  ix)s- 
sible  for  the  hymen  to  be  injured  without  penetration  of  the  genitals  to 
some  extent.  Forcible  separation  of  the  tliighs  has  been  alleged  as  a 
cause  of  rupture  of  the  hymen,  but  such  an  event  is  hardly  possible, 
especially  in  children,  unless  neighboring  parts  are  simultaneously  im- 
plicated in  the  laceration.  Isolated  rupture  of  the  hymen  by  a  fall 
on  the  perineum,  unless  impact  were  on  a  projecting  object,  would  be  a 
rare  accident.  The  practice  of  masturbation  may  lead  to  injury  simu- 
lating evidence  of  ooitas,  but  this  must  be  infrequent  in  children  ;  for 
in  them  the  irritative  rubbing  Is  directed  quite  exclusively  to  the  clitoris 
and  inner  surface  of  the  labia.  Persistent  pruritus  in  children  is  more 
likely  to  lead  to  injury  of  the  hymen  than  the  common  habit  of  mas- 
turbation. Children  frequently  attempt  to  pass  objects  into  the  urethra, 
but  usually  leave  the  entrance  of  the  vagina  untouched.  Scars  on  the 
hymen  may  be  the  result  of  diseases  like  small-pox,  noma,  diphtheric 
inflammation,  and  venereal  diseases. 

The  first  act  of  coitus  may  inflict  injury  involving  other  parts  as 
well  as  the  hymen.  The  delicate  structure  of  the  fourchet  renders  it 
liable  to  such  injury ;  and  even  rupture  of  the  perineum  aud  laceration 
of  the  nymphae  are  reported  from  this  cause.  Such  an  event  in  the 
case  of  a  mature  female  must  be  very  rare,  but  in  a  child  it  would  seem 
more  easily  effected.  The  presence  of  such  extensive  lacerations  at  once 
raises  the  question  of  the  manner  of  their  infliction  ;  for  the  limited 
power  of  the  penis  to  overcome  resistance  would  indicate  that  they  were 
due  rather  to  the  use  of  the  finger  or  other  more  rigid  object.  Penetra- 
tion of  the  finger  may  cause  rupture  of  the  hymen  like  that  due  to 
coitib*,  but  it  is  also  capable  of  inflicting  much  more  serious  and  exten- 
sive injury. 

The  vaginal  walls  and  mucous  membrane  present  characteristic  fohls 
in  the  virgin,  and  this  condition  is  altered  only  by  repeated  acts  of 
coitus.  In  children,  if  the  vagina  has  been  distended,  tliere  may  be 
evidence  of  it  in  the  dilated  condition  of  the  passage. 

The  presence  of  semen  in  or  about  the  genitals  of  an  alleged  victim 
of  nipe  is  incontestable  evidence  of  sexual  contact.  This  proof  must 
be  sought  in  the  secretions  of  the  partes,  and  in  any  drie<l  secretions 
obtainable  from  the  genitals  or  clothing.  The  characteristic  element 
of  semen  is  the  spermatowKiu,  which  may  l>e  found  as  readily  in  dnvd 
cecn^tions  as  in  fluid.  The  8|>ermatozoa  retiiin  their  form  in<letinitely 
in  seminal  stains  that  have  been  driwl.  Skilful  examination  for  tliem 
with  the  microscope  is,  of  course,  necessary. 
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The  existence  of  vcnerejil  disease  in  the  |)erson  of  an  alle^^  victim 
of  ru(>e  is  ofu-u  of  ^roat  iiujHirtuiiw  ii^  I'vidiMice  of  hexual  contact.  In 
hUrh  ciLse-s  the  nitHlicul  witness  lias  ivccU  of  gix^jit  cuiition  in  diagnonis, 
as  well  as  oi'  ^rt'at  care  in  ^ivin^  an  (j|iitiion.  The  true  venereal  atlec- 
tiouti  arc  easily  f^itunlaled  by  iii(»re  innoeeut  oouditions,  at  IcukI  u|M)n 
supcrliuial  exaiuiimtinu,  GLUKnThca  may  be  [Kj.sitively  diagnoscnl  by 
the  discovery  uf  the  ^nococci,  bnt  faiUire  to  find  thetu  in  the  secretions 
i.H  ont  a  dctimnstmtiiHi  of  tlic  non-veiicrenl  iuitui*e  of  u  genital  catarrhj 
for  in  the  later  stxi^es  of  tlie  diseiLse  the  gontK^oeci  may  be  fonnd  only 
with  jrrcat  difticnUy  or  not  at  all.  In  acute  g^morrhen  the  i^onnc<K'ci  are 
found  in  the  vajt^iiial  si'crctionn  and  in  tlic  moisture  on  the  inner  surfiice 
of  the  labia  ;  in  tlte  chronic  stages  they  iTiiiy  be  toiind  in  the  cervicjd 
canal  jind  in  the  urethra.  Thnn,  faihii'e  to  fimi  goQoc<M?ci  in  the  dis- 
charges accfHnpanying  an  acute  ^Miital  <yitarrli  wouhl  supjK>rt  the  pre- 
snniptioii  that  the  dincjise  was  of  a  non-venereal  natui"e.  It  should  be 
rcnicnilieri^l  that  existing  venereid  disease  is  nttt  direct  proof  of  sexual 
c<nit:tct,  ntj  matter  how  strong  it  may  be  as  presnniptive  evidence  of  it. 
The  genitals  may  become  infected  in  many  other  ways.  Children  have 
developed  gonorrhea  from  using  articles  infectwl  l)y  othei"^.  Genital 
infection  is  possible  from  infe^'tefi  hands,  directly  or  indirectly.  Sy]>h- 
ilis  tnav  he  ct»rnnumicatfd  in  varions  ways  nsi^lc  from  sexual  ctntact, 
es|K'ci;dly  l)y  kissing.  Simple  genital  catarrli  is  not  uncommon  in  female 
chihlren  and  adults ;  it  is  of  frequent  occurrence  as  a  result  of  the  first 
c()ttus,  e>pecially  when  there  was  preexisting  leukorrhea.  Suits  for 
divorce  Iiave  lieen  instituted  on  the  erroneous  assumption  that  the  in- 
Haunuatloii  thus  arising  was  specific.  Females  that  have  been  rapetl  may 
present  such  an  acute  inflanunation,  which,  if  mistaken  for  gttnorrhea, 
may  give  opportunity  for  a  fals(^  defense  in  that  the  ravisher  may  prf»ve 
himself  devoid  of  disease.  Other  tMiumiou  ciiusch  of  mucopurulent 
genital  catarrh  in  ieniales  are  disordered  menstruation,  masturhatiftn, 
nkin  diseases,  oxyuris,  and  any  geuend  enfeebled  state  of  health.  Gen- 
ital catarrh  is  s<imetinies  epidemic,  and  the  genitals  are  subject  tx>  dij)h- 
tlierir  inflammatory  processes. 

Sinipli'  ulccmtive  processes  alTecting  the  female  genitals  are  usually 
easily  ditferentiated  fntni  those  of  a  speeific  nature;  but  syphilitif^  sores 
are  not  ahrays  indurated,  and  simple  uhrers  may  be  indurated  and  simu- 
late the  hanl  chancre.  Soft  chancre  can  lie  <Hagnof:ti(*aUil  by  auto- 
iuijculation  ;  anil  it  may  l)e  necessary  t*i  ilistinguish  it  from  hcrjK'S. 
The  gi'uitalsof  female  rhildren  may  l>e  air<'cted  witb  ulcerati%'e  pr*)ceBsea 
after  sejirlet  fever,  typbf>iil  fever,  and  measles. 

It  will  be  seen  that  there  arc  indefinite  possibilities  of  cases  arising 
in  which  great  c-ire  in  diagnosis  must  be  exerciswl.  Even  the  incu- 
bation anil  course  of  venereal  affections  become  importantj  since  it  nniy 
be  necessary  ia  give  an  opinion  aifci'ted  by  the  time  of  alleged  infec- 
tion and  the  stage  of  a  malady  found  at  the  time  of  examination.  The 
importance  of  these  |M>ints  is  further  emphasized  by  the  frequency  of 
false  accus:jtions»  to  lie  «liscusse<l  hereafter. 

Kxamiuation  of  tbc  accused  may  be  of  equal  value  for  the  establish- 
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ment  of  guilt  and  innocence,  but  it  can  be  practised  only  with  the  con- 
sent of  the  accused.  It  is  especially  important  in  respect  to  venereal 
disease,  when  a  similar  affection  is  found  in  both  victim  and  ravisher. 
Acute  gonorrhea  in  the  male  is  certainly  diagnosticated  by  the  micro- 
scope, but  a  gleet  more  easily  escapes  detection,  and  precaution  should 
be  taken  accordingly  by  the  examiner.  A  gleet  is  less  infectious  than 
an  acute  gonorrhea ;  on  the  other  hand,  the  genitals  of  virgins  and 
female  children  are  more  readily  infected  than  those  of  women  that  have 
been  accustomed  to  coitus.  Sexual  contact  with  a  diseased  male  is  not 
always  followed  by  infection  of  the  female ;  nevertheless,  presence  of 
the  di^^ease  in  one  and  not  in  the  other  of  the  two  individuals  forms 
strong  presumptive  proof  that  they  have  not  had  sexual  contact. 

When  the  accusing  female  is  one  that  has  frequently  practised  coitus, 
the  single  act  of  normal  coitus  will  leave  no  anatomic  evidence  behind ; 
in  such  cases,  however,  there  h  not  infrequently  evidence  of  the  force 
used  about  the  genitals  or  elsewhere  on  the  person  of  the  victim. 

Physical  evidence  of  force  used  in  the  accomplishment  of  rape  affords 
tangible  proof  that  the  act  has  been  accomplishe<l  against  the  will  of  the 
female,  and  the  medical  witness  may  be  called  upon  to  interpret  such 
evidence.  Severe  or  serious  injuries  resulting  from  blows,  choking,  or 
bnital  physical  violence  are  a  direct  measure  of  force  used  ;  slight 
injuries  should  be  viewed  also  in  the  light  of  tlie  possibility  of  their 
having  been  self-inflicted,  especially  with  reference  to  their  situation  on 
the  person  of  the  victim.  Unless  the  victim  is  examined  soon  after 
the  violence  has  been  used,  slighter  marks  of  it,  like  bruises  and 
scratches,  may  have  disappeared ;  wounds  and  extensive  abrasions  are 
in  evidence  longer.  Such  evidences  of  the  use  of  force  may  be  found  in 
almost  any  situation  on  the  person,  but  the  neck,  tliighs,  arms,  and 
external  genitals  are  most  frequently  the  seat  of  injury.  Natural  pig- 
mentations have  been  mistaken  for  suggillations.  Injuries  are  always 
to  be  considered  with  relation  to  their  condition  and  the  alleged  time  of 
their  infliction. 

Signs  of  violence  found  on  the  person  of  the  female  speak  also  for 
the  degree  of  resistance  she  has  offered  to  the  sexual  approach.  The 
law  demands  that  a  woman  exert  all  the  resistance  of  which  she  is 
capal)le.  In  many  cases  the  signs  of  violence  on  her  person  and  on 
the  person  of  the  ravisher  show  that  resistance  has  been  strenuous  and 
quite  adequate  to  her  physical  strength ;  but  absence  of  such  evidence 
of  resLstanoe  must  not  be  oonstruefl  its  conclusive  proof  that  the  woman 
har*  not  offered  all  the  resistance  of  which  she  was  capable.  The  phys- 
ical condition  of  the  victim  is  not  alone  to  be  considered  ;  it  should 
be  remembered  that  nothing  is  so  likely  to  cause  temjwrary  psychic 
piindysis  in  a  woman  as  a  violent  and  unexi>ected  sexual  approach. 
Fc;ir  of  intent  or  threat  to  inflict  boflily  injiiry  is  a  p(»tent  source  of 
failure  to  use  strenuous  physical  resistance.  Attempts  to  gain  help  by 
outcry  are  means  of  resistance,  but  even  failure  to  make  use  of  this  is 
not  endence  of  failure  to  n\sist  when  fe^ir  or  psychic  paralysis  inter- 
venes  to  prevent  the  cry  of  alarm.     Lack  of  proi)ortion  in  physical 
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stiVDgtli  is  usually  iu  favor  of  the  man,  but  not  always  ;  and  even 

winTi^  the  wrminii  is  the  strongi^f,  the  iiientiil  fiictiir  of  rcinhiine  tiiniility 
ami  ]>nssihh*  surprise  shoiikl  Ih^  ('(nisukTiil.  TIk'  fre[|iR'Ucy  of  false 
aociisiitioiis  makes  it  netuissar),  houeviT,  tif  ket'|>  iu  luiml  ihv  l^earing 
of  ri'lativc  physical  str(!iigth  hi   the  tvrtt  jH-TsonH. 

Sifjiis  <jf  violeiK'o  tui  tlu'  iK-rson  of  tlio  ruvislier  may  he  found  in 
the  form  of  senitehes,  hniises,  inid  wotiiuls  miule  by  biles  j  the  male 
genitals  often  jtresent  signs  of  sliglit  i»r  even  severe  injur)'.  Sneh 
tiinlhi^  are  imlieative  of  the  degree  of  resistanoe.  offeree!  by  the  victim. 

When  the  possil>]i'  pi)\v<'r  of  resistjuice  is  itveivonie  liv  iear  :m>iise<l 
by  threats,  no  nintti'r  wliiit  tJieir  nature,  (lie  moral  force  thus  enijjlitVHl 
is  efjiiiviik'nt  to  physieal  eiMupulsion.  The  |M>ssibility  of  rcsistaiRH?  may 
be  preehnkHi  by  physical  infirmity  or  Ity  nieutaj  conditions  more  thor- 
ongfily  discussetJ  in  a  Hub-setpient  paragraph.  When  fraud  lias  lK?en 
the  niejujrt  of  nccouipliphing  coitus,  the  net  cniuiot  leg:illy  he  constmed 
as  mpe  unless  it  can  be  shown  that  tliere  was  intention  to  use  fivrce, 
which  the  surt-x'ss  of  the  fr:md  niado  ninucessapv.  Thus,  for  example, 
coitns  aecomplishcd  under  cover  of  darkiics>,  the  wfmian  nusttiking  the 
ravi:*her  lor  her  husband,  is  not  rape.  This  seems  logically  inconsis- 
tent ;  ihr  commonly  unlawful  intercourse  with  a  woman  nan-otl/cd  by 
drags  or  iutoxicaiifs  is  mp<- ;  iukI  it  would  seem  thut  4kK"e]ition,  how- 
ever pnictised,  since  it  pi'eclndes  the  action  of  sound  judgment  as 
readily  as  do  nunn^tu's,  should  Ik*  viewed   in  the  same  light. 

Unlawful  connection  with  a  wt>mau  had  while  she  is  in  a  state  of 
unconsciousness  is  conunonly  ntjie ;  it  matters  not  wliat  the  i*ausc  of 
the  unconsciousness  may  be.  It  is  po.ssihle  for  coitus  to  he  had  with  a 
woman  while  she  is  asleep;  hut  it  would  Kcem  neeeswary  that  slit' Iw 
in  a  fitate  of  profoun*!  sleejt,  and  a  woman  accustomed  to  Pcxual  nm- 
tact.  The  first  ac't  of  coitus  would  certalidy  aixiuse  a  woman  t'nmi 
any  orrliuar)'  Mlnnibcr.  Sleep,  a  favoring  position,  and  the  abK-nce  of 
imjK?ding  garments  might  so  fiicilitate  the  initiation  of  a  sexual  ajiproach 
that,  when  the  woman  had  b^vonie  arousetl,  her  reeintance  \^"ould  prove 
futile.  Patlioh^gic  tjr  artifieiyl  t^tates  of  uneoustnousness  arc  commonly 
deeper  thau  noniuil  wleep,  and  arc  the  more  readily  taken  advantage  tif 
for  a  sexual  pnqMiso,  This  is  conmiouly  intcr[)ivled  as  rape.  Su<'h  a 
conililion  may  In^  inihiccd  with  a  view  oi"  using  it  to  facilitate  sexual 
approach.  WTien  a  woman  haw  been  induced  to  take  some  connnon 
form  of  alc*»liol,  and  her  subsequent  state  of  intoxication  has  heer*  used 
to  facilitate  sexual  congress,  the  vii>v  is  not  so  simph'  us  to  constitute 
rafjc  without  other  consideration.  If  in  such  a  state  she  <>fler  resist- 
ance^ it  is  nip(^  ;  if  she  give  c^insrut,  unc^mHciousncfis  of  a<'tpiie>cence 
must  he  pn>ve4l  to  make  the  crime  rajx?.  Under  such  circumstances  it 
wotdd  be  assumed  that  an  adult  female  was  nwaiv  of  the  effects  of  the 
ordinary  fnrms  of  alcohol,  and  her  eons<Mit  to  take  that  which  lowers 
luond  tone  Avnuld  help  to  h^^s^'u  the  resp^uisibilitv  of  the  aecusefl.  In 
the  iaise  of  a  young  and  ignomnt  girl,  her  iudidgenee  in  alcohol  and 
subscfpient  consent  in  a  state  of  intoxication  should  not  lessen  the 
degree  of  responsibility  of  hi^r  ravishcr. 
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A07  of  the  naroodcs,  but  especially  chloroform^  ether,  nitrous  oxid, 
opium  and  its  alkaloids,  and  chloral  hydrate,  might  he  administered 
with  a  sexual  object  in  view,  but  there  are  only  a  few  cases  in  which 
this  has  been  actually  done.  In  most  recorded  cases  where  such  agents 
have  played  a  part  in  rape  the  narcotic  has  been  given  for  some  other 
purpose,  and  the  unconscious  state  has  offered  a  favorable  opportunity. 
It  is  possible  to  chloroform  a  sleeping  person  without  breaking  the 
slumber,  but  it  requires  great  care  and  skill,  and  the  chances  of  failure 
and  success  are  about  equal  even  under  most  favorable  circumstances. 
Other  states  of  temporary  unconsciousness  might  be  used  for  sexual 
purposes ;  syncope,  epileptic  unconsciousness,  cataleptic  and  hysteric 
conditions,  and  the  hypnotic  state  may  be  mentioned  in  particular. 
However,  accusations  of  rape  based  on  testimony  related  to  such  states 
of  mind  should  be  most  carefully  scrutinized,  since  such  cases  Jiave 
been  repeatedly  shown  to  be  instances  of  intentional  or  delusional  false 
accusation. 

The  frequency  of  false  accusations  of  rape  is  notorious,  and  demands 
particular  discussion.  The  possibility  of  such  a  state  of  the  ca?fe  should 
never  be  left  out  of  account  in  any  instance.  Motives  of  such  false 
charges  vary ;  they  may  be  made  with  the  purpose  of  revenge,  black- 
mail, or  even  ignorantly ;  or  they  may  be  the  result  of  hallucinatory  or 
delusional  ideas.  When  false  accusations  are  made  from  motives  of 
revenge  or  for  the  purpose  of  blackmail,  attempts  often  are  made  to 
manufacture  evidence  of  a  physical  kind  corroborative  of  the  charge. 
The  female  may  inflict  injuries  on  herself  to  counterfeit  signs  of  violence. 
Such  injuries  are  usually  trivial  in  nature,  and  are  situated  on  parts  of 
the  person  easily  accessible  to  her  hands — t.  6.,  the  limbs  and  genitals. 
Such  self-inflicted  injuries  are  more  likely  to  be  present  as  abrasions 
and  scratches  than  as  bruises.  In  cases  where  there  are  signs  of  vio- 
lence, care  is  always  to  be  exercised  to  study  them  with  relation  to  their 
condition  and  the  time  of  their  alleged  infliction. 

False  accusations,  made  by  designing  women  for  the  purpose  of 
blackmail,  are  on  record.  After  exciting  genital  inflammation  in  their 
children,  they  have  made  this  the  basis  of  complaint.  Ignorance  of  the 
fact  that  young  children  are  often  subject  to  acute  genital  catarrh  of  an 
innocent  nature  has  oft;en  led  to  trials  for  rape,  on  the  assumption  that  a 
child  was  suffering  with  specific  venereal  disease.  Men  who  have  been 
innocently  associated  with  such  a  child  are  the  easy  victims  of  such  a 
combination  of  accidental  disease  and  common  ignorance  and  suspicion. 

Another  class  of  false  accusations  is  based  on  the  complaint  that 
some  narcotic,  like  chloroform,  was  used  to  protluce  unconsciousness. 
Such  a  charge  should  be  circumstantially  investigated  to  ascertain 
whether  the  allied  facts  pertaining  to  the  administration  and  action  of 
the  drug  in  question  are  in  accord  with  known  characteristics  of  its 
action  ;  or  whether,  in  case  the  agent  Ls  not  known,  they  corresixind 
with  the  action  of  any  known  drug. 

FaL«€  accusations  of  rape  committed  during  pathologic  states  of 
onooasciousness  demand  most  careful  study  ;  for  such  mental  states  are 
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often  followed  by  hallucinatory  and  delusional  ideas  that  may  have  had 
origin  in  dix-amy  i<leari  present  in  the  unconscious  state.  In  tlie:?e  and 
allied  cases,  in  order  ti>  render  the  uccusntions  convincing,  they  sih^uld 
be  substantiate*!  by  objective  evidence  of  the  most  unet]invocal  kind. 
The  instant  a  plaintiH'  attempts  to  describe  event*  that  took  place  while 
she  was  uncf>nscimis,  the  testimony  is  invalidated  ;  but  it  is  to  be  re- 
membered that  even  so-i-allwl  state?i  of  epileptic  uneousciousnetw  may 
leave  behind  a  dreamy  bummary  of  events  that  t<K)k  place  during  its 
continuance. 

There  is  no  doubt  that  the  hypnotic  state  might  be  induced  and  used 
for  a  ?»exu:il  purjMJH?.  Accusjitious  of  rafKf  batiied  on  such  a  eon<lition, 
however,  call  for  the  greatest  cautinn  in  the  expre-ssion  of  an  opinion  by 
the  me<lical  witness.  Stiites  of  unciiustiousiiess  niuy  be  induetni  by 
hypnotic  jvrrH-etlurt^s  and  suggestions,  or  the  siibjcrt  may  be  placed  in  a 
stjite  in  which  she  is  dev<mi  and  incapal>le  of  will,  entirely  controlled  by 
the  operator,  but  perfe<tly  conscious  of  what  takes  place.  It  is  to  l)e 
renienibered  that  the  hysteric  are  very  amenable  to  hypn4jsis  ;  that  the 
hyjmoiie  state  of  mind  is  (preeminently  hallucinatory,  and,  therefore,  a 
favoring  soil  for  the  gmwtli  of  la^ting  deluMons  ;  that  the  hypnotic 
state  ni'  uneousciousness  is  n!inormal  in  itself;  then-frne  testiuiony 
derived  from  such  mental  stales  should  be  acce[>ted  only  with  a  full 
understanding  of  these  fact>i.  The  celebratefl  trial  of  the  hypnotist 
Czin>ki,  in  189;>,  who  wtus  conviete^l  of  a  sexual  erinie/as  published 
by  Enke,  of  Stuttgart,  contains  a  lengthy  and  uistructive  praetie^il 
n'view  of  the  opinions  of  authorities  on   this  subject. 

Antohyftnntic  and  catiileptic^  stjites  are  to  l)e  viewed  in  a  light  like 
that  essential  tn  mi  understanding  of  hypnosis  induced  by  a  second 
persi  ►n, 

Physicians  and  dentists  are  es|jcc!idly  open  to  the  danger  of  lieing 
subjected  to  false  accusations  by  females  ;  comniimly  such  comjilaints 
are  bastnl  upon  a  stiite  of  unconsciousness  existing  during  the  action  of 
some  anesthetic.  The  most  frequent  fi>rm  of  ac<ruHation  is  that,  during 
the  state  of  unc^onsciousness,  while  <leprive<l  <if  all  jK>wer  of  will  or 
resistance,  the  assault  was  made.  Such  a  statement  should  Ix-  scrutin- 
ized carefully  and  corrf>bor:ited  by  other  evi*lence,  if  possible,  befon?  it 
!!^  given  decisive  weight ;  for  there  are  cases  on  record  where  such  com- 
plaints were  showTi  to  be  hallucinaton'  by  the  testimony  of  the  most 
disintcresteil  witnesses — and  even  by  parents  of  the  girl — who  were 
pre>ent  at  the  time  of  the  allegwl  assault. 

False  accnsiitions  of  rape  are  often  made  by  women  while  in  insane 
conditions  ;  the  |Missibih'ty  of  such  an  event  must  never  Ik*  allf>wed  to 
outweigh  the  necessity  for  caution  in  crcfliting  statements  of  a  sexual 
character  made  by  an  insane  female.  Objective  evidence  should  l)e 
n.^]nired. 

When  a  considerable  period  has  elapsed  l^etween  the  date  of  the 
alleged  assault  and  the  Icnlging  of  the  complaint,  unless  the  delay  is 
obviously  the  result  of  innt^cence,  shame,  or  ignorance,  the  possibility 
of  a  motive  of  revenge  or  blackmail  should  always  be  considered. 
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Physicians,  perhaps,  more  than  men  of  any  other  class,  are  open  to  false 
accusations  of  a  sexual  nature,  made  by  designing  females  with  the  pur- 
pose of  blackmail ;  this  possibility  is  to  be  remembered  in  such  cases. 

When  an  idiot,  imbecile,  or  insane  pei'%K)u  is  the  subject  of  a  sexual 
assault,  the  crime  is  commonly  rape,  for,  aside  from  resistance  and 
force,  such  persons  are  incapable  of  giving  l^al  consent ;  but  it  would 
also  be  essential  for  the  prosecution,  in  such  a  case,  to  prove  that  the 
ravisher  was  aware  of  the  irrespousibOity  of  the  female. 

Since  the  age  of  consent,  in  the  case  of  youthful  females,  is  the 
pivotal  point  upon  which  the  crime  of  rape  turns  when  coitus  has  been 
accomplished  without  force,  it  would  seem  that  the  actual  and  apparent 
age  should  be  considered  in  case  the  offender  yielded  to  solicitations  by 
one  apparently  beyond  the  age  of  consent. 

It  Ls  a  sad  fact  that  the  most  frequent  sexual  crime  is  assault  of 
female  children  ranging  in  age  from  babyhood  to  early  girlhood.  Such 
assaults  in  Europe  are  sometimes  due  to  the  belief  that  intercourse  with 
a  virgin  (child)  cures  gonorrliea ;  sometimes  to  the  hope  that  childish 
ignorance  and  weakness  will  make  resistance  slight  or  success  easy ; 
sometimes  to  fears  of  impotence  on  the  part  of  the  male,  who  hesitates  to 
make  an  attempt  with  an  adult  through  fear  of  ridicule  (the  inexperi- 
enced and  the  senile).  It  is  possible  that  a  debauchee  might  attempt  to 
timl  lost  pleasure  by  such  a  crime.  A  true  sexual  i)erversion  might 
express  itself  in  a  preference  for  children.  Of  course,  in  many  cases 
children  are  the  accidental  victims  of  proximity  to  a  man  inflamed  by 
inordinate  jwssion  under  favoring  circumstances.  In  cases  of  rajx;  of 
very  young  children  the  sexual  contact  without  serious  injury  can  con- 
sult of  nothing  more  than  vulvar  penetration.  Where  the  genitals  are 
found  wounded  or  torn  after  such  an  attack,  the  lesions  are  usually  the 
result  primarily  of  attemptetl  dilatation  by  means  of  the  finger  or  other 
hard  object.  But  the  genital  imssage  of  a  chihl  is  cajwible  of  being 
preatly  dilated  by  re|>eated  gentle  efforts ;  and  such  dispn»jx>rtionate 
dilatation,  without  lesions,  should  lend  color  to  the  suspicion  that  a 
child  presenting  such  an  anomaly  bad  been  impro]>cr]y  approached. 

There  are  secondary  consequences  of  nqx*  that  may  raise  important 
legal  questions.  Impregnation  entails  additional  liability  in  law.  Aside 
from  the  secondary  consequences  of  the  venereal  affections,  injury  in- 
flicted in  a  rape  may  lead  U)  serious  or  even  fatal  sec«>ndan'  results. 
Death  may  speedily  result  from  shock,  hemorrhage,  or  grave  injury ;  or 
it  may  follow  later  fnmi  sepsis  or  hemorrhage  into  the  central  nervous 
system.  The  peritoneal  cavity  is  especially  liable  t<)  injury  or  secondary 
implication.  In  any  case  where  a  physician  is  calle<l  uix>n  to  examine 
the  subject  of  a  sexual  assault  it  is  his  <luty  to  |>r<K'eed  with  rigid 
ase|>sis,  to  avoid  the  possibility  of  having  secondary'  consequences 
attributed  to  his  neglect. 

Sexual  congress  ^nth  male  children  by  adult  females  is  in  some  of 
the  states  punished  a**  indecent  assault.  The  most  serious  conse<|uences 
of  such  a  crime  are  moral  injur}'  and  venereal  disease,  but  it  is  not  an 
offense  of  great  medicolegal  importance. 
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Some  of  the  questions  that  arise  in  connection  with  8exiial  abnn?, 
short  of  iiiterwmi'sfj  when  jiractisHl  nn  rliildrfn  call  i\*r  disciiK'^ioM, 
hwausc  ofthr  possibility  ^^t' their  misiii)^  a  siinpicion  of  tin*  gnvur  t'rliiie 
Iff  r.i[n\  Tlir  <tisj;usting  iHissilnlilics  nf  u  \vss  M'ri<<iis  kind  arr  niiiiiu- 
tittipnitinii  pnirtis<.'(l  on  t'hiliirrn  ;  sLiliK*ti<m  of  rliilitrni  Ut  iiiatm^tii])r.ite 
the  (ftleudcT ;  scduL'tiun  of  diildrcu  tor  hoxnal  f-xhihition.  But  the 
most  ini])ortant  eases  of  the  kind  are  tho.so  in  whinh  female  children  are 
involved,  and  whieli  raise  the  tpiestion  of  aetiial  sexual  eontact.  An 
a]>]M*nl  in  siicli  ejise^  may  he  made  to  the  anatomic  evirhiiee  afforded  by 
the  genitals,  rememl»erinu^  tlie  fre*|iienev  witlv  whirli  i'liildreu  manipulate 
their  own  ^-nitaU.  (Jentle  manual  irritation  would  leave  no  ehanirter- 
istic  sip:n  behind.  The  ehild  eonfinf^s  her  rubbing  tt*  the  vestibule;  the 
elder  sedueer  is  mor<'  likelv  to  din^^-t  lii-i  nianijinhitions  to  the  vajjina. 
Tlie  (*rHuliti(Mis  found,  if  not  abHikitoly  itidit'ativ<'  of  s<'xn;d  (*nntaet,  as 
they  can  seldom  l>e,  mu^t  depend  for  interpretation  upon  less  direct 
te8timony. 


UNNATURAL  SEXUAL  OFFENSES. 


Incest. — Of  the  unnatural  sexual  crimes  none  is  more  offensive  to 
^neral  moral  sensibility  than  the  highest  degree  of  incest.  Legally, 
incest  is  intercourse  of  man  and  woman  who  are  related  in  any  of  the 
d<^recs  which  law  makes  prohibitive  of  marriage. 

Incest  is  unknown  to  common  law,  and  is  a  statutory  crime,  punish- 
able in  many  states  as  felony.  The  most  aggravated  form  of  the  crime 
is  that  which  combines  incest  with  rape. 

There  is  a  universal  repugnance  in  the  human  family  to  sexual  rela- 
tions between  persons  closely  related  by  ties  of  blood.  The  moral  sense 
of  savages  and  civilized  people  is  so  offended  by  incest  that  it  has  given 
rise  to  the  belief  that  incest  is  avoided  in  obedience  to  an  innate  in- 
stinct of  aversion.  Such  an  explanation  of  the  fact  is  but  a  change  in 
terms  and  no  explanation  at  all.  Attempts  at  explanation  have  been 
satLified  l)y  the  cfmclusion  that  the  origin  of  this  universal  aversion  to 
sexual  congress  with  blood  relations  is  the  result  of  teaching  made  neces- 
sary by  experience  of  the  evil  results  to  offspring  of  consanguineous 
niarria*res.  Were  this  an  adequate  explanation,  we  should  certainly  find 
among  savage  people  instances  where  the  effects  of  experience  had  not 
yet  led  to  avoidance  of  incestuous  marriage — an  observation  yet  to  be 
made.  A  phenomenon  of  life,  universal  in  its  manifestation,  must  de- 
|»end  U|>on  something  more  certain  than  accident  of  teaching  derived 
from  exjK'rience  ;  the  more  since  tlie  exi>erience  of  inbreeding  is  not 
under  all  circumstances  or  immediately  disastrous  to  progeny.  Obser- 
vation shows  that  there  is  no  inherent  aversion  to  marriage  of  blood 
relations  per  tte,  but  repugnance  for  marriage  of  those  that  have  been 
a<H»ciuto<l  intimately  in  the  family,  or,  among  primitive  i>eoples,  in  the 
trilx'.  This  aversion  naturally  gave  rise  to  the  once  wide-spread  custom 
of  marriage  by  capture,  the  remains  of  which  are  still  to  be  found  in 
many  matrimonial  customs  of  civili/ed  ]>eoples. 

The  raison  <VHi'e  of  this  aversion  to  incestuous  alliances  may  be  dis- 
covere*!  by  an  appeal  t4)  known  psycho-physiologic  laws.  It  isonly  neces- 
sary to  consider  the  psychology  and  physiology  of  sexual  development 
to  HKike  this  clear.  Normally,  the  distinctive  mental  characteristics  of 
S4'X  are  developetl  com|xiratively  late  ;  they  may  be  delaye<l  in  their  un- 
f(»l<Iing  even  for  some  time  after  the  sexual  glands  have  begun  their 
fun<'tional  activity.  The  primary'  period  of  childhood  may  1k»  s])oken 
of  as  practically  asexual.  This  periotl  of  indifferent  sexuality,  physical 
an<l  mental,  normally  extending  over  many  yciirs — fourteen  to  sixteen — 
Is  the  period  of  development  during  which  the  dee|)est  and  most  endur- 
ing impressions  are  made  on  the  mind.     These  early  impressions  are 
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derive]  frt>m  assnriations  witli  tbr  fimiily,  ^('l:ltivo^i,  or  iither  iiulividiials 
assticrjiti'd  iiitinialdy  liy  ii  cinmnnn  Uuiid  of  unimi.  In  these  sutTound- 
ings  tliL-  flnld,  Jijr  yours  <]cv<iid  nJ'  .^'Xiialtty,  Ims  no  umitTstaiulin^  or 
capiicity  ii>r  .sexii:d  attraction  ;  his  lUtuclimenls  for  itmthcr,  tiitlicT,  sih- 
ters,  brother?*,  an*  all  the  residt  of  the  pleasure  derive<l  fr^mi  tlie  kind- 
ness and  pnttectiiin  he  nnrives.  Livint;:  in  this  jitniosplKTcv  hii*  i'eelinps 
imciilore*!  hy  s<-xuid  sensibility,  the  mwisinv  nf  his  t*ajxdjility  to  resjhuid 
t<>  impi^'stiiong  made  by  his  intimates  is  stKiii  eumpletely  filled,  and 
finally  iixetl  h.»ug  l.)cfore  hL^:  sexuality  lias  heerMue  maniio~st  hi  odier 
than  seeondaf}'  sextial  characteristics  derivcil  by  indtatinn  from  those 
alwiul  him  of  his  fiwn  wx.  Thits»  when  ]>uberty  approaches,  tlie  child's 
en|Kilii]ities  ai'  mental  ass4K'iation  anil  emotion  related  h*  tJie  inemlK?rs 
of  the  family  have  been  completely  fille<l ;  there  is,  as  it  were,  no 
roi>m  f  »r  further  variations  of  sensibility  in  relation  to  them.  Snd- 
denly  <»r  (rnidually  cfjgnizance  of  a  new  ennttion,  iieu'  longings,  arises  as 
the  sexual  ;.dands  assinne  their  functional  iietrvily.  Tliese  new  ](*elings, 
strange  an<l  ill-<leHned  at  Hrst^  cannot  be  referrtnl  to  impressions  denviil 
fnnn  as^sociates  of  the  family — these  have  all  Iwen  experienee<l  many 
times,  and  give  rise  to  emotions  well  known  and  tixenl  in  nature  ;  the 
new  fci'lings  must,  if  they  arise  spontiincously,  be  ]tntjected  bLyimd 
known  sources  of  experience,  and  uhimately  Ik-  brought  into  asMH-ia- 
tion  with  mentiil  impressions  denve<l  from  individuals  alien  to  the  lamily 
circle,  Shoultl  sexual  emotion  arist"  as  the  result  of  external  impressions 
primarily,  this,  for  the  same  rwisoii^  ^-ouhl  \k*  only  as  the  residt  of  im- 
pressions made  by  other  iridividuals  than  those  that  have  constituted 
tiie  circle  of  cfiildhofnlV  intiuiaeies. 

The  c<)nstaney  of  this  extraneous  ]>roieetiiin  of  sexual  emotion,  when 
oncxj  diixjctod,  depends  upon  the  psychologic  fact  that  iirst  impressions 
ami  asHK'iations,  es[KH'ially  those  of  a  sexual  nature,  are  practically  and 
almost  universally  deleriiyuute  for  life  ;  imee  directwl  outside  the  family, 
eexual  sensibility  is  never  normally  altered  in  it>s  tendency. 

This  explanatiiin  of  the  uorruid  relations  of  sexual  feeling  swerves 
also  to  emphasise  the  elmraeterislics  that  distini:ui.-h  active  sexual  love 
from  non-scxuid  afl'ectious.  The  love  iff  husband  and  wile  is  active 
R'xual  love  5  intense  ius  it  may  be  and  ort<'u  is,  it  is  ciisily  dcstroye<l, 
]H'rhaps  lu'ennse  it.  does  not  dut<*  back  to  chihlhiKHl,  ami  In-cjiuse  it  eom- 
inoulv  cir[H'nds  tipon  sjitisfnctiem  of  both  sensual  and  mentid  ]ie<'ds. 
l^aternal  and  ninternal  love  is  a  see»»ndary  development  of  active  sexual 
Iftve,  less  4tp<'n  to  clianp'  than  that  I'rom  wliii'h  it  s]>rings,  lu^nuisc  uu»re 
selfish  or  seli-centered  in  its  nature.  Filial  love,  the  result  of  early 
kindness  and  protection,  the  very  life  of  childhood,  docs  not  change  if 
once  developed^  hut  lives  on  thiv>ngh  sepanitions  and  chanircs  4if  asso- 
ciation thiit  come  in  obedienec  to  the  intense  impulsion  of  K-xnid  passion. 

AbH^nce  of  this  aversion  to  incestuous  relations  may  Im'  <lue  to  a 
varietv  iif  causes.  A  child  wliose  sexuality  was  ])remiiturL'ly  develo|>e<l 
as  a  rettult  of  individual  peculiarity  or  evil  teaching  might  be  deticient 
in  this  resjipct  until  projierlv  taught.  If  nwutal  development  were 
deficient  or  delayed,  incestuous  tendencies  migiit  natunilly  arise.     The 
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normal  instinct  onoe  acquired  might  be  lost  as  a  result  of  mental  dis- 
ease, or  temporarily  suppressed  by  preponderance  of  pathologic  hyper- 
excitation  of  sexual  desire.  We  should  conclude,  then,  in  any  ease 
of  the  higher  d^rees  of  incest,  that  there  was  a  strong  reason  to  inves- 
tigate the  mental  condition  of  the  culprit ;  but  here,  as  in  all  cases 
where  mental  int^rity  is  called  in  question,  the  proof  of  irresponsibility 
cannot  be  based  upon  an  isolated  act  or  mental  symptom. 

A  minor  sexual  offense  recognized  hy  the  law  is  indecent  expos- 
ure or  sexual  exhibition.  The  law  defines  indecent  exposure  as 
such  intentional  exhibition  of  the  naked  human  body  or  the  private 
members  as  would  shock  the  feeling  of  modesty  or  tend  to  corrupt 
morals.  In  common  law  the  offense  must  be  perpetrated  in  a  public 
place  and  in  the  view  of  more  than  one  person,  but  various  statutes  are 
of  broader  application. 

Grenital  exposure  is,  in  itself,  where  publicly  committed,  an  act  of 
most  striking  folly,  marked  by  absence  of  all  rational  purpose.  This 
fact  makes  the  perpetrator  of  it  a  subject  for  mental  investigation.  Ex- 
perience shows  that  exhibition  is  almost  invariably  dependent  upon 
some  mental  anomaly,  permanent  or  temporary.  It  may  be  done  in  in- 
toxication, in  satyriasis  or  nymphomania,  in  senile  mental  degeneration, 
or  as  an  expression  of  sexual  perversion. 

The  most  disgusting  forms  of  unnatural  sexual  offenses,  while  of 
ci>roparatively  infrequent  occurrence,  are  yet  medicolcgally  highly  im- 
portant ;  these  include  pederasty,  bestiality,  and  the  less  im]K)rtant 
practice  of  tribadism.  In  English  common  law  the  term  sodomy 
covers  pederasty  and  bestiality,  and  is  defined  as  carnal  knowledge 
a«rainst  the  common  order  of  nature,  of  man  with  man  or  woman,  or 
of  man  or  woman  with  a  beast.  Formerly,  tliis  unnatural  crime  was 
punishable  with  death ;  it  is  now  punishable  with  ten  years  of  penal 
servitude  in  England,  but  in  the  United  States  it  is  no  more  clearly 
detined  than  as  an  offense  in  common  law.  Penetration  is  essential  to 
the  legal  definition  of  any  form  of  sodomy.  The  evidence  of  an  ac- 
complice, if  unsubstintiated,  is  not  sufficient  to  prove  guilt.  Petlorasty 
is  legally  defined  as  /mwww/o  penis  in  nnum.  Both  parties  to  the  act  are, 
when  voluntary  and  responsible  participants,  open  to  punishment.  The 
offense  may  be  committe<l  by  male  with  male  or  female.  The  male's 
part  may  be  either  active  or  passive  ;  the  female  Me  is  always  jiassive. 

The  possibilities  of  this  offense  call  for  legjd  consideration  similar  to 
that  retpiired  in  the  case  of  rape.  One  or  the  other  or  l>oth  of  the 
|iarties  to  the  act  may,  by  reason  of  ix^e  or  other  disiibility,  bo  lojrally 
imsponsible;  the  active  party  may  accomplish  his  pur]>ose  by  means 
of  physical  or  moral  force  or  fraud ;  the  passive  party  may  jx'rsnado  an 
irri'sjwnsible  active  party  to  practise  the  vice. 

Owing  to  the  convincing  evidence  of  physical  signs,  efforts  have 
been  made  fn>m  the  earliest  times  to  establish  certjiin  conditions  wliich 
are  diagnostic  of  addiction  to  the  vice.  Tardieu  thought  that  tlie  pnictiee 
of  the  vice  made  the  glans  penis  pointe<l ;  constriction  of  the  body  of 
the  penis  at  some  distance  from  the  glans  was  assumed  to  l)c  the  result 
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of  constricting  pressure  cxcrtcil  liy  the  Hphincter  niii.  8uch  j>cculiarities 
are  eleiirly  the  results  of  develc^puienuil  dcieet,  yiid  ihev  suttict*  to  .show 
that  tliei\'  are  no  liiapnt^'tie  marks  of  the  lu-tive  jinunice  of  jKHh^nisty. 
Abrnsions  of  the  penis  might  arise  from  forcible  iittt*nipts  to  jwss  it 
tl»roiij«;h  the  sphincter  ;ini,  hut  such  accidental  nnirks  wonid  have  no 
inde|»entU'nt  diiipiostic  value. 

Passive  ]>cdenisty  is  cajKible  of  giving  rise  to  more  nnequivncal 
physical  signs  of  its  pnietiee.  Foived  rttimisxio  j^niis  in  amnOy  esjHMMallv 
in  the  aisc  iff  children,  may  well  cause  abrasions  and  tears  of  the  mucous 
membrane  of  the  anus,  or  even  more  seriou?  and  extenBive  lacerations, 
and  coiisetiuent  inflammation  ;  hut  si'vere  injuries  are  nuicli  more  likely 
to  bavi'  Ix'L'ii  iudueeil  by  jtreparatory  use  of  othrr  means  to  acconij)]ish 
the  necessiirv  degn^e  ni'  dilatation.  A  relaxed  sphinrter  with  oblitera- 
tion of  the  centrally  i-adiating  folds  that  aiv  characleri.stie  of  tlie  normal 
condition  has  been  interpreted  m^  evidence  of  the  pissive  pnicti**!'  iif 
the  vice;  but  such  (."ondilions  are  not  une<|nivoc:d  evidt-nee,  for  they 
may  be  due  to  a  gre;it  variety  of  causes.  The  same  may  be  wnd  of 
hypertropldc  gnnvths  about  the  amis  aii<l  of  proctitis.  V*'neival  disease 
may,  of  course,  be  comnumicattii  by  jM'denusty  ;  but  when  the  anuj*  or 
rectum  is  the  seat  of  sucli  idftrtions^  it  is  to  be  ivnu»nd»eivd  that  tliey 
may  have  arisen  in  other  common  ways-  Demonstration  of  sprrniatozoa 
in  the  person  of  the  pa.-^sive  party  \Mndd  In*  conclusive  in  sotm-eahcs; 
but  nirely  so,  if  the  piisyivc  n*ale  iKii'ty  ^vere  beyond  the  age  of  puberty. 

The  degnided  vice  of  lu'stialily  cannot  atford  physical  4'videiu'e  of  its 
pnu'tice.  Animals  made  use  oi'  may  show  signs  <jf  the  evil  |>ractice  to 
wliicit  thcv  have  b^n-u  subjected  ;  dcinon^tnili4in  of  human  spermatozoa 
in  an  aniinnl  witnld  be  i-onclusivc  pmcjf.  Almost  atiy  of  the  domestic 
animals  may  Ijcx'ome  a  meann  of  nniiatuml  gnitilicatitai. 

The  modicolegtd  importance  of  tribadism,  *ir  Lesbian  love,  is  e<»m- 
jKiniti\<ly  slip-bt.  Fu  its  fully  drvelojicd  iimn  it  eijusisls  of  imvtittitio 
citiorifliH  lu  rfif/i)iffm,  an  art  possibh'  <tnly  when  the  or^.ui  is  of  nnusnal 
size  and  length — a  condition  that  must  Ik'  exeee<lingly  nuv.  A  female 
given  U)  the  active  practice  of  the  vice  may  have  an  enlai^xl  clitoris, 
but  sucli  a  p*M^*nIiaritv  is  no  sign  of  such  addieti4ni.  Those  given  to 
tribadi-iii  conmionlv  resort  to  a  nnnor  vicious  pRjctice  Avhich  might  call 
for  lcg:d  iuvestig;ition — namely,  genital  hissing,  <ir  cnnnilingns.  This 
vice  is  pracfisc-d  iw  a  part  of  tribadism,  and  is  mainly  t^f  interest  l)ecause 
it  might  b<'  a  form  of  genital  abuse  or  seduction  of  cliiklren. 

Reference  has  bet-n  made  i>nlv  to  the  physical  aspect  of  the  forcg*anp 
vicious  habits;  but  their  most  imprjrtant  relation  is  that  which  they 
sustain  to  the  nu-ntid  state.  Such  unnatural  offenses  are  in  themst^lves 
sufficient  to  mi>e  a  4|Uestion  of  the  n^enta!  integrity  of  their  periK-trators, 
even  thougli,  in  themselves,  they  arc  not  a  demonstration  of  irresiion- 
sibility.  It  is  a  siid  commentary  on  humanity  that  the  impulses  of 
pas*ifon  may  indutn:*  a  degree  of  degnidation  and  depnivity  ctpialle<l  only 
by  the  depth  of  moral  dcgt^neration  flue  to  mental  defect  or  disea.*»e. 
This  asjMict  of  the  unnatural  otfenses  is  iliscusse<l  in  more  detail  under 
the  heading  of  Perversioti.s  of  the  Sexual  Instinct  (Vol,  L,  page  683). 


VENEREAL  AND  GENITOURINARY  DISEASES  IN 
THEIR  MEDICOLEGAL  RELATIONS. 


Ix  treating  of  this  branch  of  the  subject  it  has  seemed  advisable  to 
make  the  following  divisions  :  Im|K)tence  and  sterility  as  they  exist  in 
the  male  and  female — their  causes  ;  curability  or  incurability  ;  gonor- 
rhea, its  effects  in  men,  women,  and  in  children,  and  its  bearing  in  legal 
medicine ;  syphilis,  its  effects  in  the  same  relations. 

Impotence  and  Sterility. — As  these  terms  are  often  used  loosely, 
impotence  being  used  where  sterility  is  meant,  and  vice  versa,  it  may 
be  well  at  the  outset  to  define  them.  By  impotence  is  meant  the  in- 
ability to  perform  the  sexual  act,  and  by  sterility  is  meant  the  impos- 
sibility of  having  children  ;  thus  a  man  may,  from  some  physical  de- 
fect, be  incapable  of  copulation,  although  the  seminal  fluid  may  be 
secreted  and  contain  all  the  elements  necessary  for  fecundation,  or  he 
may  have  strong  sexual  desire  and  be  j)erfectly  capable  of  normal  sex- 
ual intercourse  and  yet  the  element  necessary  for  fecundation — u  e,,  &\wr- 
matozoa — be  absent  from  the  seminal  fluid,  or  there  may  he  no  material 
ejaculated.  Of  course,  both  these  defects  may  exist  in  the  same  indi- 
vidual and  often  do,  and  sometimes  it  may  be  difficult  accurately  to 
tletermine  under  which  head  a  given  condition  should  be  placed. 

Impotence  in  the  male  may  arise  fn>m  some  physical  defect  in  the 
genital  organs,  either  congenital  or  acquired,  the  cause  of  which  is  ob- 
vious. There  may  be  loss,  deformity,  or  complete  absence  of  the  penis  ; 
some  mechanical  impediment  to  complete  erection,  due  to  defective  cir- 
culation of  the  blood  in  the  penis  ;  arrest  of  development,  or  absence 
of  the  corpora  cavernosa.  There  may  also  l>e  some  disease  of  the  cor- 
pora cavernosa,  such  as  syphilitic  or  gonorrheal  infiltration,  or  the  S4>- 
called  fracture  of  the  penis  which  occurs  while  in  the  erect  condition. 
After  healing  has  taken  place,  the  portion  of  the  penis  in  front  of  the 
point  at  which  the  fracture  occurred,  or  the  point  of  infiltration,  remains 
flaccid  on  erection  of  the  organ,  or  there  may  remain  so  marked  a  cur- 
vature of  the  organ  that  intromission  is  attended  with  great  difficulty 
or  is  rendered  impossible.  Sometimes,  however,  complete  recovery*  has 
followed  this  accident,  the  cicatricial  |>ortion  has  become  absorbed,  and 
the  organ  has  resumed  its  normal  condition. 

A  unique  case  was  recently  reported  by  Leflaive  and  Barbulee.* 
They  were  called  to  see  a  newly  married  man  in  whom  attempted  in- 
tercourse had  been  attended  by  great  pain  and  swelling  of  the  anterior 
pr)rtion  of  the  penis.     The  patient  gave  a  history  of  having,  twelve 

*  BtUUiin  medicate^  December  1,  1895. 
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years  before,  |«issod  a  brass  rinp;  over  the  jxmus,  and  tlie  anterior  |Kir- 
tiini  of  thtH  orgnri  liail  become  sd  s\vr)llen  that  lie  could  not  remove  it. 
He  lM)re  liis  siitt'eriii^  at  tlie  t\mt\  not  ventiirinnf  to  tell  any  one,  from 
siiame.  Meauwliile  the  rin^  ulcerate*!  ihrifU^h  the  skin  and  tlic  skin 
closrd  over  it.  It  is  aHtonishiii^  that  no  further  tronUle  aroso  until 
nnirriatre.  The  rinp  was  removed  by  incision  and  catting  with  heavy 
forcejis,  nnd  the  ease  went  on  to  complete  recovery. 

As  an  example  of  arrest  of  development  the  writer  has  undtT  his 
care  a  man  who  has  l)ee!»  mnrrii'd  nearly  a  year,  and  not  once  (hu'ing 
that  time  Ims  he  been  able  to  obtain  ^nfbeient  erection  to  have  iii- 
tcrr'i)arse  with  his  wife.  He  is  twenty-two  years  old,  the  genital  or^ms 
are  rather  nuialb  and  there  L*  apparent  hiek  of  complete  development 
of  the  eor|«ira  cavernosa,  so  tliat  the  erecfitni  ts  incomplete.  He  has  a 
i*li^''ht  left  varies  Hide.  The  man  is  of  a  mild  dis|Misition,  and  ratlur 
stupid.  He  states  that  iit  thirtrfu  i»r  fourteen  vears  of  tx^i:  h<-  bctrnn  to 
have  some  >exual  desire,  and  tliat  ereeti(>n,  although  never  what  it  shinild 
be,  was  better  then  than  now  ;  he  practised  musturbation  for  several 
years  ;  only  twice  did  he  remember  to  have  had  a  nfK'turiud  emission. 
Several  times  Ijeibrc  niarriap*  he  attemjited  intcrciairsf,  but  w:t>  um.hh*'- 
cessfnl  ;  when  he  [)ersists  in  atterujvts  at  inten^nirse  there  i^  iinallv 
un  tjaeulation.  Tla-  examined  seminal  fluid  was  found  to  contain  well- 
formed  8|x^rmatozoa,  but  it  wis  examined  t<K>  long  aflter  ejaculation  to 
(h-termiue  wliefher  they  posse^seil  active  movement.  The  onthnik  for 
this  r:tso  is  nitla-r  a  hoprless  one,  and,  if  it  proves  to  be  incuralib',  is, 
under  the  circinustances,  a  juFtiiicatitui  for  the  wife  to  rtbtain  a  diviinx*. 

A  short  frcnum  has  beeti  kuown  to  be  a  cause  i>f  im|)otciiL'(',  nnd 
phimosis  also,  but  these  defe<'b?  are  easily  curable.  Varicocele  may 
caii.T  im]H)tence  ;  tbi>,  t«M>,  in  sitnjde  cases  is  enmblc. 

Deformities,  surh  as  hypo^pndias  and  epispadias,  when  of  marked 
degree,  may  int^-rfere  willi  the  ]>ropcr  jHirformanee  of  the  sexnid  act  and 
l>e  a  cause  either  of  impotence  or  of  sterility.  They  are,  howrver, 
more  apt  to  be  ass<XMate<l  with  sterility  if  the  uretlind  orifice  is  situated 
so  fir  b:u'k  that  tlie  ejiu-n]:itod  fluid  dors  not  enter  the  va^dna.  M'hen 
hypuspiidius  is  of  mark<M|  de^rtr,  assotnalcd  with  adhcreiiee  <if  the  under 
surface  of  the  jwnis  witli  the  scn»tiim,  there  is  als<»  imjMitence.  Thi'se 
defcH'ts  nre  often,  however,  eajialde  of  reparatiim  by  surjrienl  operations 
and  neeil  not  be  «*oMsiden^l  further. 

Ill  fonti*adi>tinL'tion  tn  the  abx-nee  of  <ir  an  abnornially  >ni:dl  jienis, 
an  abnormally  l.irjre  jieiu^^,  or  a  d^mltle  ]ienis,  partial  (»r  cnmjilete,  may 
give  rise  to  im|>otenee  fmm  inability  to  perform  introinissi(»n,  although 
cases  have  been  n'porttnl  in  which  a  double  penis  existe<l,  and  in  whii-h 
copulatiiin  was  sn4'cessful  and  cbildrrn  were  born. 

Otlu-r  forms  of  imfMitenee  asstK»i;ite<l  witli  lack  of  [xtwcT  of  erection, 
or  evaiiescfut  erectioti  ass<K.'iuled  witli  premntnre  ejarulation,  exist,  tite 
caii8€9f  for  which  are  various.  8omeof  these  seem  to  \>c  de[>eiident  n])on 
n  nervous  mental  4'ondition  rathi^'  than  a  ]thysi«d  defect,  but  snr^e4ins 
of  the  present  day  are  apt  t*i  believe  that  the  majurity  of  thiv-e  ea<es 
have  soine   hieal   disturbance  as  an  underlying  cause.     It   is   uotorious 
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that  some  men  who  before  marriage  have  repeatedly  indulged  in  sexual 
intercourse  have  found  themselves,  after  marriage  with  a  virtuous 
woman,  temporarily,  at  least,  impotent^  Impotence  may  result  some- 
times through  the  nervous  fear  of  failure  ;  not  infrequently  because  of 
a  chronic  hyi)eremia  of  the  deep  urethra,  either  from  excessive  sexual 
indulgence  or  from  excessive  masturbation  or  from  chronic  posterior 
urethritis  the  sequel  of  an  old  gonorrhea.  It  may  also  be  found  to  be 
de|)endent  upon  some  trouble  at  a  distance,  due  to  reflex  ner\'0U8  dis- 
turbance, such  as  a  Assured  anus,  hemorrhoids,  etc.  Such  cases,  as  a 
rule,  are  temjjorary  only,  and  a  little  study,  with  the  remedying  of 
defects,  will  readily  bring  about  a  cure. 

lni|)(>tenee  has  been  reputed  to  have  followed  in  cases  where  internal 
urethrotomy  has  been  performed,  although  in  what  manner  this  acts  if 
there  has  l)een  no  apparent  injury  to  the  coqwm  cavernosa  is  not  made 
clear,  but  these  patients  complain  of  inability  to  have  an  erection.  It 
is,  however,  more  than  prolmble  that  there  is  also  present  a  chronic  pros- 
tatitis or  seminal  vesiculitis  which  has  been  overlooked.  The  writer 
lias  seen  one  such  case  in  which  inability  to  obtain  an  erection  had  ex- 
iste<l  for  more  than  a  year  and  was  thought  by  the  patient  to  have 
Ixfu  caused  by  the  operation,  but  marked  improvement  followed  treat- 
ment directed  toward  the  cure  of  a  seminal  vesiculitis  and  prostatitis 
which  were  found  to  be  present. 

Dial>etes,  chronic  hypertrophy  of  prostate,  and  a  large  irreducible 
hernia  may  be  mentioneil  as  causes  of  im|K>tonce. 

Sterility  in  the  Male. — This  may  l>e  due  to  several  causes.  It  may 
l)e  4k'|>endent  uj)on  imjjotence,  the  removal  of  the  causes  of  which  may 
1)0  all  tiiat  is  necessjiry  to  a  cure ;  it  may  l)e  due  to  some  condition  by 
which  the  seminal  fluid  is  unable  to  reach  the  vaj^iua,  althoujrh  the 
semen  itself  is  normal,  as,  for  instiince,  a  tijjht  prejmce,  and  although 
the  sexual  act  is  ca|)al)le  of  performance,  tlie  fluid  is  |)(H'kete<l  behind 
the  namjw  <>ritice.  The  existence  of  a  ti^lit  stricture,  wliether  fn>ni  an 
old  jr<»norriu»a  or  traumatism,  may  prove  an  obstacle  to  the  emission  of 
H'minal  fluid,  the  ix)rtion  of  urethni  behind  the  stricture  bein^  distended 
hy  the  flui<l,  which  may  then  jjradually  leak  back  into  the  bhuUler,  to 
Ik*  vnidetl  in  the  urine.  Genenilly  speakinjr,  these  conditions  are  easily 
eunible.  Further,  there  may  ire  a  blfK-kinjr-up  of  the  4)riti<H'  of  the 
ejaculatory  ducts  from  old  gonorrheal  disease,  from  prostiiti<*  calculi,  old 
cicatrices,  etc.  Not  infrequently  cases  have  Imm'u  re}M)rted  of  sterility 
in  men  <*<>usef[uent  U|>on  the  |>erformanee  of  a  i>erinej»l  lithotomy  in  child- 
htMKl,  the  ejaculatory  duets  having  been  severed  during  the  <tper:»ti<m, 
Ca-i<»s  are  also  seen  where  there  is  at  least  a  temptniry  i!n|X)tenee,  or 
im|M>tence  combined  with  sterility,  fr<mi  |>erineal  lithotomy  in  adults 
due  either  to  extreme  <lilatation  of  the  prostatic  urethra  or  perhaps  from 
injur)*  to  the  ejaculatory-  duets  due  to  a  large-sized  stone.  This  condi- 
tion may  l>e  due  to  extnmie  trauma  or  fnmi  the  o|M'r:ition  jtrr  .sc^  for 
im|M>ten<'e,  temporary  at  least,  may  sometimes  follow  simple  <»penition 
on  the  genito-urinary  cimal. 

Al)6ence  of  testes,  congenital  or  from  citstration,  is  (»bviou.*ly  a  «iiise 


148 


VENEREAT.    AND    OENITO-URIXARY    DISEASES. 


of  :*terility.  It  may  1>e  due  to  rctjuno<l  testes,  ■where  the  testes  remain 
in  tile  alMbiniinal  wivily  ur  in  tlie  iiitruiiial  eaiiah  \\'lHii  *ino  le^li^  !> 
in  it.-^  lll^^lKll  jxi.-itinn  llieiima  fs  generally  not  sterile,  altiinii-j:li  he  iiuiy  Ik. 
Sterility  may  further  he  due  Ui  alnii»hy  uf  the  te.-tcs.  Causes  whivli  h-a^l 
Ui  atrt>[)hy  ure  vuriecKiele  when  ol'  luii^  slauiling  and  til'  nutrked  (U-gri-e, 
tn*mnati>ni,  disease  of  the  testes  or  epididymis,  wlietlier  iVmn  syjihililie, 
g(»u(HTheal,  tiiliereiiluus,  vr  niali|rnam  disease.  Sterility,  lumever,  dtK-^ 
not  follnw  )Tfni(trrheal  e|iidi<lytiiilis  m>  fVe<|iientIy  as  has  l)een  helievoih 
In  imler  to  d(>  so  it  nuist  ^rerierally  tK-eur  upon  Itoth  sithvs,  causing  ef>m- 
[dete  hlfK'kiii^  c»f  ImuIi  vasa  defrn-iitiu.  The  writer  ha>  not  iniVef|ueiit]y 
Ktvu  ease^  iti  wliieh  diiuhk'  e|)ididyiuilis  has  oeeurred,  and  restthititin  lias 
taken  phu-e  upfui  om^  or  Uotli  suk*s,  tlie  paUeiil>  atlerwtinl  In-iii^  eapahle 
ofphK'reatioii,  altlmuirh  sliglit  nodules  may  *?till  be  found  present  in  the 
tail  tii   the  e|>ti[idynus. 

Dr.  <ieorfi;e  T.  Elliot  relate*!  to  the  W'rtter  sneh  a  case  :  the  jwitient, 
a  ynauir  ujun  who  had  snflrred  from  donhl*-  e]Hi!idvmitis,  had  n^jx^ated 
inlerciMirse  with  n  \v<tn»au  umler  (lie  ImIii  f  tliat  ini]a*e^j};iiiiiu  was  tm- 
pos^^l)le.  Stie  ufterwanl,  finding  herseli' prejjnant,  eallt'd  liim  to  aeeouiit, 
anil  he,  fully  eonfiJent  that  an  exaniinatiou  woLdd  ]>rove  Inm  sterile, 
applie*!  to  Dr.  Elliot,  who,  niakinj;  a  niifros<*<ipit'  examination  ol'  liis 
semiiud  fluids  fiumd  him  nither  niuomuuMdy  fruitful  ifian  otherwise. 

The  apparent  yniwer  of  spermalo/.oa  tn  pass  ohstruetions  under  eertaiu 
condition;*  is  well  illustnite*d  hy  a  <'ase  ivported  by  Dr.  Bransfonl  IjCwi-s,' 
in  whirh  he  li^ateil  both  vasa  defen'utia  i\*v  an  enlarjred  ju'ostate. 
Mierosrojiie  examinations  id'  material  (vbtatne^l  by  stri]»piu|j  the  seminal 
vesirlr>,  made  iit  iutervids  Ibr  more  than  a  numth  after  the  o]H-rviti«Mi, 
showed  tlir  ei«nst;uit  presenee  nf  spennatnyjia  in  tliiese  orpins.  This  hil 
him  to  resect  the  duets  ;  and  after  this  sec^md  (nxTation,  the  spermatozoa 
w*^re  fonnd  to  be  present  fnr  about  n  \\<h'V  and  tlu'u  they  disa|ipearetl, 
hhowinir  appaivntly,  thou^ih  mit  necessjn-ily  eour*ln>i\ely,  tbi)t  the  sper- 
matozoa, ai\er  the  firsi  oprnjtiou,  wen-  able  to  piij^s  tlu-  obstrnrtion  eiuiscd 
by  the  ]ig;*tiire.s,  Thi.s  brings  up  nither  an  interestiij|^  <pH'stion,  whether 
shortly  after  castration  a  man  may  not  still  be  eiipable  of  having; 
eliildren.  Ross<' *  c[U<Ues  2  cason  in  whieh  a  liusband  presuma!»ly  iin- 
preL:iialfd  his  wife  after  loss  of  teste.s — in  one  cji.se  loss  was  by  a  gun- 
shot wound. 

A  more  fiv(|nent  cause  f  tr  sterility  and  imi>otence  than  epididymitis 
may  In?  (outkI  in  aente  or  rhronic  inflammation  of  the  seminal  vesicles 
and  pr<»state.  Such  an  inHamrnation  may  Ih-  >im]>le,  ^>norrheal,  or 
tnbcrenlous  in  its  nature.  It  is  uu»s(  fiTfpjeutly  jronorrheid.  These 
iudanuuatoiy  eonditions  may  cau.s*?  impcvtenee  in  a  manner  already  ex- 
|)]ai[K'd  ;  there  Ikmu^  iiudiility  to  olitain  a  cttmjilete  ereetiou  nfiparently 
due  to  this  eondition,  or  tht^  creetion  nuiy  be  evanesi-eiit,  or  ejaeiilalion 
may  be  prematnrv,  (joenrrinir  before  introudssion.  They  may  ^rive  rise 
also  to  tretjuent  [Ktllutions  and  siferniatorrhea.  They  nuiy  be  a  eau>e 
of  sterility  in  one  or  more  ways.     There  may  be  alwence  of  tjaeulation 

'  Journal  vf  Vntanrifus  and  (frutff>-Vrlnary  DfHfnttfti,  Aufi:usl,  l8fHi. 
•  Medical  jurit^rttdence  ;  Wiltlmus,  Fureiimc  Medicine  und  TitxiaUogy. 
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from  closure  of  the  ejaculatory  ducts,  either  from  thickening  of  the 
mucous  membrane  of  the  walls  of  the  ducts  at  the  mouths,  or  the 
mucous  membrane  about  the  mouths,  or  cicatricial  contractions ;  or 
there  may  be  atrophy  of  the  seminal  vesicles ;  or  weak  muscular  action 
of  the  walls  of  the  seminal  vesicles ;  thinning  of  the  vesicular  walls ; 
partial  or  complete  destruction  from  severe  inflammatory  conditions ; 
a  perivesicular  inflammation  binding  down  the  vesicular  walls — all 
these  conditions  may  cause  azoospermia,  or  the  spermatozoa  may  lose 
their  vitality  from  the  altered  character  of  the  secretions  from  the 
seminal  vesicles  and  prostate,  thus  causing  necros|>ermia.  The  secretion 
of  the  prostate  seems  to  have  for  its  purpose  the  preserving  of  the  life 
of  the  spermatozoa,  and  when  altered  it  may  no  longer  possess  this 
quality.  When  in  this  class  of  cases  impotence  only  is  present,  the  case 
is  curable,  but  whore  the  patients  have  gone  on  to  sterility  they  may 
remain  permanently  and  incurably  sterile, 

Azoospermatism  may  also  occur  without  discoverable  cause.  The 
man  may  be  potent,  but  the  seminal  fluid  is  devoid  of  spermatozoa, 
or,  if  present,  they  are  inactive.  These  cases  are  almost  always 
incurable. 

Impotence  and  Sterility  in  Women. — Impotence  in  women  may 
be  due  to  congenital  defects,  such  as  atresia  or  absence  of  vagina ;  a 
thick,  tough,  unyielding  hymen,  or  malformations  of  the  vagina,  as 
where  the  vagina  ends  in  the  bladder  or  rectum.  Narrowing  of  the 
pelvis  from  rachitic  disease  may  be  so  great  that  intromission  is  imiws- 
sible.  These  conditions  may  be  partial  or  complete;  some  may  be 
remedied  by  operation,  some  are  incurable. 

Another  condition  which  might  be  called  a  true  im])otence  is  a  con- 
dition known  as  vaginismus,  a  peculiar  spasm  of  the  muscles  about  the 
(n^inm  viig'mce,  occurring  when  any  attempt  at  intercourse  is  made  and 
preventing  intromission,  causing  pain  to  the  woman  an<l  horror  on  her 
part  at  any  sexual  approach  of  the  husband.  This  condition  may  vary 
in  extent  and  at  different  times,  from  a  slight  inconvenience  to  absolute 
impotence,  a  condition  trying  to  treat  and  often  incurable. 

Sterility  in  the  woman  may  arise  from  many  causes,  although  some- 
times the  fault  is  wrongly  ])laced  upon  the  woman.  In  determining 
the  cause  <»f  sterility  l)oth  the  husband  and  wife  should  Ix;  examinwl. 
There  may  be  absence  of  the  ovaries,  either  congenital  or  from  removal 
by  surgical  operation ;  the  uterus  may  also  l)e  absent ;  the  ovaries  and 
utenis  may  remain  in  a  rudimentary  stiite ;  there  may  In?  complete  or 
{Kirtial  occlusion  of  the  uterine  aivity,  or  (x^clusion  at  either  extremity 
of  the  Fallopian  tnl>es.  Absence  of  the  utenis  is  associatetl  usually 
with  absence  of  the  vagina  or  with  the  malformatitm  in  which  the 
vagina  emls  in  the  bladder  or  rectum.  The  writer  remembers  the 
case  of  a  girl,  alxnit  fourteen  years  old,  who  entertnl  a  chiidrtMi's 
h<»spital  for  ojK'ration  for  a  lump  in  the  groin.  This  was  taken  for  an 
enlarged  inguinal  gland,  but  on  removal  provinl  to  be  a  rndinu'nt;»ry 
utenis  with  lK)th  tubt»s  and  ovaries  which  had  apparently  come  tlm)ugh 
the  inguinal  canal.     It  was  umh>nbte<lly  a  congenital  condition,  as  tiiere 
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was  no  trart'  nf  a  luTnia ;  the  vagina,  although  small,  was  j>rerient,  tiud 
rwtal  exuminutiun  failfcl  to  ix'vciii  the  iileruri  or  ovaries  iu  their  imrinal 
i^'iUitit'nm. 

Matpnrition  of  the  iitenitu,  such  as  marked  flexum  nr  vui>iou  iu 
either  ilii'eetioM,  may  cause  sterility,  as  also  may  an  **longatctl  cervix 
uteri  witii  a  small  os.  Secretions  irom  the  uterine  eanal  of  an  altered 
c^.insistence  or  condition  may  eause  dejith  of  the  s|KTmat(iziia  and  thus 
give  ri>e  to  sterility.  A  simple  eatiirrhal  eondition  i»f  tlie  uterus  has 
Ijeeu  Uiiown  to  cause  sterility,  the  euix-  of  which  has  been  followed  l>y 
uuprcgnation.  Gunon*hea  and  syphilis  nmy  Ik;  causci^  of  sterility  whie-b 
will  Ik'  considered  more  fully  under  their  rcspL^tivf  hciids. 

Aeenrding  Iu  Ros>e,'  In  English  .statistic.'-,  I'J  ptr  t-tnt.  *>{'  marriages 
are  sterile,  and  in  I)  out  of  10  eases  tlte  woniari  is  at  iault. 

Cases  may  he  seen  where  sterility  exiAts  und  no  apparent  ca»i>e  ran 
be  foun<l  present  in  either  huslxiud  or  wife,  so  far  as  nuMlern  uiellnxls 
of  examliuai«m  ran  determitie.  Some  i>f  theso  eases  may  lie  explaim-*! 
on  the  jrroutid  that  tliey  are  sterile  i-elativcly  to  each  other,  although  elllier 
might  he  found  to  he  fertile  with  some  other  mate,  and  crises  have  Ik-cu 
reporteil  where  Ijotli  parties,  on  being  sejiurated  and  marr}-ing  others, 
have  j)roereateil  ehildreu. 

In  Englisli-s|)i*aking  mnntries  inijHptenee  or  sterility  as  a  ciiusc  for 
divorce  must  be  ^hown  to  Ik^  iucunible  and  to  have  existed  Ix'fore 
mairiage. 

Impoteucp  or  sterility  arising  ihtm  accident  may  give  rise  to  suits 
for  damages,  and  in  sueli  cases  there  wouhl  seem  to  he  cousiclerable 
room  for  malingering.  I  renn'ml»er  the  east-  t*l"  a  niau  who  wn^  >trut'li 
by  the  pole  of  a  truck  anil  sulleriHl  an  extensive  laceration  of  the  integu- 
ment of  the  serotnni,  exjM>sing  the  testis  on  tuie  side^  The  wound 
healed  withont  trouble,  hut  the  man  coiuplainiHl  of  cm»j|)kte  im|)otonce. 
H*'  was  a  strong,  [xiurrlul  man,  bn(  it  M-erne*!  to  me  that  he  was  more 
intiTesttnl  in  ascertalnitig  tiie  tmoul-v  vahn'  of  hi>  iujnriis  than  hr  was 
in  ascertaining  tlie  meaus  i'or  rirovery,  and  wrtaijily  exaggerated  his 
symptoms.       I  wxm  lost  sight  of  him,  and  so  never  knew  the  onteonie. 

Gonorrhea. — In  consiih'ring  the  etl'oct^  of  (his  flisease,  1  shall 
divide  llu*  subject  into  the  etiology  ;  its  effe<'ts  as  found  in  men  and  in 
M"ometi  ;  its  et1"<  cts  ujioti  th<'tr  olVsjiring  ;  lis  existeucr  in  i-Iiihh'cn,  arid 
Himc  of  the  metiicoh'gid  as|>e4'ts.  It  wotdd  take  ttNj  mucli  space  to  give 
all  the  reasons,  array  the  easts,  and  quote  all  the  authorities  frfim  which 
the  writer  has  drawn  the  condnsions  wlii4'h  he  ])laces  litre,  and  it  has 
stvmeil  best  tct  state,  as  briefly  as  jH>ssiblt*,  what  he  believes  t<i  ]te  the 
weight  of  anthoriiy. 

This  disease,  which  Iuls  (Nime  <lown  to  us  fnjm  antiipiity,  is  one  of 
the  most  widely  dlsseminate<l  rtf  the  venereal  diseases,  and  yet  it  seems 
as  it*  we  were  only  on  the  threshold  of  tlie  knowledge  which  should  be 
our>. 

Tlu'  manner  in  which  gtvnorrhea  is  most  frcfpiently  aetpnred  renders 
tlie  [patient  de-sirous  4if  concealing  i(-s  existence,  anil  fnun  a  fcfliug  of  shame 
^  Witlhuus,  Meiiical  JurisprufUncc. 
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he  applies  not  to  his  physician  for  advice,  but  to  the  comer  drug-store. 
The  profession,  therefore,  sees  it  comparatively  seldom  in  its  earliest 
!ftages,  hut  more  frequently  after  quacks,  drug-clerks,  and  persons  who 
fn)ni  their  own  wide  experience  in  acquiring  the  disease,  consider  them- 
selves thoroughly  capable  of  treating  it  in  others,  have  expended  their 
ingenuity  uix>n  it. 

Only  too  long  has  the  profession  loctked  upon  it  as  a  disease  of  but 
slight  significance,  except  in  a  small  proportion  of  the  cases,  and  to 
N<»eggerath  is  due  the  first  real  warning  note,  which  was  sounded  as 
late  as  1872.  Although,  at  the  time,  Noeggerath's  statements  were 
iiMiked  upon  as  greatly  exaggerated,  closer  study  seems  to  bear  him  out, 
and  he  does  not  appear  to  have  greatly  overstated  the  case.  A  large 
j>eiventage  of  blindness  from  infancy,  sterility  in  the  husband  or  wife, 
or  a  life  of  invalidism  on  the  |)art  of  one  or  the  other,  can  be  ascribed  to 
its  inHuence,  and  the  disease  contracted  in  the  ignorance  of  youth,  and 
even  forgotten,  has  not  infrequently  l>een  the  cause  of  long-continued 
suffering  on  the  part  of  the  wife,  marriage  having  taken  place  long  after 
subsidence  of  the  disease  in  the  man. 

Etiology. — The  amount  of  careful  study  and  close  observation 
which  have  been  made  ujK)n  this  disease  since  Neisser,  in  1879,  claimed 
to  have  discovered  its  true  cause,  in  the  germ  described  by  him  and 
nanK^l  the  gonococcus,  has  been  vast.  Gonorrhea,  so  far  as  we  to-day 
undcr>tand  it,  in  all  its  vagaries,  in  the  vast  majority  of  cases  is  due  to 
a  micnnorganism  known  as  the  gonococcus.  It  is  a  bacterium  possess- 
ing certain  known  properties.  These  are  a  definite  shaj>e  ;  characteristic 
meth<Hl  of  multiplication  in  pairs  and  fours ;  situation,  as  in  the  proto- 
plasm of  the  pus-cells ;  reaction  to  certain  mucous  membranes  ;  capa- 
bility of  growth  on  certain  culture-media,  under  certain  conditions.  It 
may  l>e  obtainetl  in  pure  culture  after  the  growth  of  rej>eated  genera- 
tions, and  when  the  isolated  organisms  are  placed  on  the  mucous  mem- 
l)nine  of  the  hunum  urethra  or  conjunctiva,  they  are  capable,  providtn:! 
th*-y  Itive  not  lost  their  virulence,  of  setting  up,  after  a  certain  time, 
an  acute  purulent  inflammation  of  tiiat  mucous  membrane,  which  riuis 
a  definite  course.  The  secretions,  in  turn,  are  found  to  contain  the 
niicn»-(>rganism  in  abundance. 

Then'  are  numerous  reports  in  literature  which  go  to  prove  that  the 
;,n'nn  may  be  conveyetl  to  the  genital  mucous  menibnuie  in  an  innocent 
and  a^M'idcntal  manner,  through  carelessness  or  ignorance,  and  this,  to- 
'ji'thcr  with  the  fiict  that  the  mere  placing  of  the  germ  uimhi  such  mucous 
nirinbnuie,  without  the  occurrence  of  sexual  intercourse,  is  capal>le  of 
M'ltiiig  up  the  <liseast»,  forces  us  to  the  conclusion  that  the  disease  may 
Ik*  acijuirtNl  in  an  entirely  innocent  manner. 

Furtiier,  it  is  now  a  well-known  aiul  well-established  fact  that  in  a 
vastly  smaller  nunil>erof(*ases  other  micro-organisms  are  capable  of  set- 
linir  up  a  urethritis  or  urethral  inflammation,  which  to  the  eye  and  from 
th*'  histor\'  of  the  case  cannot  be  <listinguisluxl  from  a  true  gonorrhea, 
and  a  ditferentiation  can  be  made  only  by  the  microscoj>e  and  by  cult- 
urt*  ex[>eriments. 
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Most  pl»y.«itMans  adliere  tcnaoioiisly  to  the  fip!nir>n  that  ponnrrlu'a 
can  Ih»  a(.'i|uirc<l  <iiily  l>v  stxiinl  inlurcinifse,  and,  t'f  oinii>c*,  in  iIh-  vtist 
maj'irity  of  i':im>  it  is  h>  iu'i|iiiivti,  tii  jnhilts  ;it  l^'a^(,  Uut  in  Mirir  iiii- 
willingucii.*-  t"j  accept  any  *ilhcr  ransL',  throu/^h  IV'mt  *A'  bt-iiig  tlioujirht 
"wft"  or  of  havin|L!i:  trio  great  faith  in  human  niitiu'e,  and  hetnniK-  nuuiy 
paiients  4I0  try  io  doccivt^,  ascTJI^tn^  their  |>Iij;ht  U*  anytliin^^  nitlier  than 
the  inu*  cause,  physicians  may,  at  tinics,  cijusc  hrnlal  iiijiistifc  V*  innn- 
ccnl  pcoph-.  It  is  ction^h  U*  kiimv  thiil  >uc]i  an  inllaininatiiui,  the  dis- 
charge fmni  whicli  is  fuuiul  to  contain  ^imncficri,  can  have  itsoiiirin  taily 
fruni  a  .source  in  which  theiv  was  a  similar  cimiiition,  hut  the  manner  of 
acf|nisiti(tn  may  have  Iiecn  inniH-ent,  The  metliorl  may  have  Iktii  medi- 
ate eoutapon.  A  pliyHi^-iau  '  liavin^  a  lar^'^e  clinical  atnl  hospilal  t\\pe- 
rience  in  venereal  tliscases,  while  *'xarniniti^  and  experinnaitin/i  nitlj  Hueh 
case^i,  goiw  lo  the  urinal  and  accidentally  i-i^nveyr  piimrrhcal  \m>  to  his 
own  meatus,  having-  ne^h'ctcd  properly  to  cleanse  his  hands,  finds  him- 
self a  few  days  later  aHlictcd  with  a  ptnorrhca^  ami  rep(>rts  Iiis  caw^  oidy 
Ut  e.\[H»se  hintsejf  lo  llic  riilicnliiij^  slial'ts  ot'  fiis  cmIIwi^^ucs. 

Dr.  F,  Tihlcu  lirown  relaLed  an  inl*'n'stinj;  estse  to  the  writer.  A 
|>atient  raiue  to  him  snlferiu^  from  a  paiorrtica,  and  having  nothing  to 
conceal^  di>elosed  l4)  [iim  its  only  jHissihle  source,  a  y^iung  woman  with 
wlnHii  he  had  had  sexual  relations.  She  was  examiru'U  and  foiuid  to 
have  the  disease  ;  hitth  patients  ilisclaini  any  other  s<niree.  It  was 
finmd  that  tlie  sister  of  the  young  woman  was  uucUt  treatment  for  a 
gonorrhea  and  hahitually  ushI  hi-r  sister's  fountain  donrlie  and  vnginid 
nozzle,  making  this  t[ien  the  ]Hissil>h',  and  indc4'd  prrdialde,  source  of  ihe 
4lis*':ise. 

Cases  are  reported  to  pnive  that  gf>norrhen  may  arise  de  novo,  witli- 
out  sexunl  intercourw,  with  the  idea  f>f  n'futing  the  spt»cifieity  of  the 
gontXYioeus.  Such  cjises,  to  the  \\T]ter's  mind,  fend  to  conHrni,  rather 
than  wi'akcn,  the  thcorv.  Straus"  rc|u)rts  the  case  of  a  Ihiv,  sixtei-n 
years  old,  wlut  ha<l  never  had  sexual  inter<*our.-e,  hnt  laid  pnutised  nias- 
tnrhation  to  exi-css.  He  eame  under  ohservation  with  an  ta-ute  [Uirn- 
lenl  discharge  containing  iiumorous  gonococci,  a  few  day*  after  an  excess 
of  this  nature,  the  i'i\<-€  going  on  to  suffer  from  a  typie^d  gt^nnrrln:^. 
To  the  writer's  miial  it  is  far  easier  to  conc<-ive  how  goivtrrla-al  pus 
Cfiuhl  n-acli  flic  hay's  lu'efhra  at  sn^'h  a  time  than  it  is  to  conceive  how 
the  disea.sc  could  arise  </<■  noro.  If  the  latter  were  the  case,  Ave  would 
certainly  see  nuiny  more  such  cases. 

One  of  the  must  |»ersistent  stateuunits  of  writers,  even  in  the  m(»st 
recent  text-hooks,  who  rehiet;mtly  accept  the  r<"tK'  whicli  the  gono<-ocrns 
plavs  in  thi>  di^-ase,  thus  following  Uicord,  \vh<)siC  ohservations  were 
made  before  the  iliseovorv  tjf  the  gon*X'i>crus,  is  that  a  woman  wlio  has 
never  Und  a  gonorrhea  and  in  whom  no  tnu'e  of  it  am  Ite  tound,  is 
cajxdde  of  giving  gnuorrhea  to  men — /.  ^.,  the  man.  they  say,  is  the 
cause  of  his  ikvu  gonttrrhca.  The  answer  to  this  stateuutit,  it  seems 
to  me,  may  be  better  made  in  the  pirjigniph  on  the  Effect*  of  Gonor- 

'  Movntnhrftr  fur  prnktitichf  Dmnnfofnffie,  July,  1896,  p.  Ifl. 

'  Archivfi  dc  mtilecinc  expcnmentcile  et  d'  anatomic  pat  hhloffique^  18fi9,  1,  p.  326. 
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rhea  in  Women,  although  the  proof  of  the  existence  of  ktent  gonor- 
rhea will  thoroughly  explain  these  cases. 

Latent  Gonorrhea. — By  latent  gonorrhea  is  meant,  briefly,  a  con- 
dition in  which  gonorrhea  has  occurretl  and  quieted  down  ;  patients  in 
whom  there  may  or  may  not  be  a  discoverable  lesion,  but  in  whom 
the  mo=»t  thorough  search  by  the  microscope  will  not  reveal  the  presence 
of  gonococci,  and  yet  these  patients  may  be  at  one  time  or  anotlier  a  source 
of  danger  to  others.  At  the  present  time  it  is  known  that  g<mococci 
are  ca|)able  of  assuming  what  is  known  as  an  involuied  form.'  Gordon  * 
refers  to  this,  saying  :  *'  Wertheim  only  recently  was  enabled  to  give  a 
thoroughly  scientific  explanation  of  latent  gonorrhea.  He  says  that 
only  young  gonococci  are  recognizable,  as  they  are  stained  by  anilin 
solutions,  while  old  gonococci  lose  their  typical  forms  by  becoming 
granular  spheres,  variable  in  size  and  indefinite  in  outline.  This  change 
occurs  whenever  the  culture-medium  is  exhausted  and  no  longer  nutri- 
tious. He  proves  this  by  transplanting  the  afore-mentioned  altered 
tonus  into  fresh  culture-media  and  raising  typical  gt>ntx»cci.  The  logi- 
cal ctinsequence  is  that  patients  proclaimed  cured  when  the  micn>scH)pe 
revealed  no  gonococci,  may  pa^sess  them  in  their  latent  form,  which  can 
be  detected  only  when  tmnsferred  to  a  better  soil  or  culture-medium, 
when  typical  gonococci  are  raised." 

Effects  of  Gonorrhea  in  Man. — The  interest  in  this  centers  mostly 
upon  the  possibility  of  conveying  the  disease  to  innocent  people.  First 
to  be  considered  is  the  wife  whom  he  is  to  marry ;  secondarily,  the 
etfects  of  the  disease  upon  himself. 

The  disease  is  more  widely  spread  among  the  male  sex,  and  wives 
are  more  frequently  infected  by  their  husbands  than  mee  versA.  It  is 
flifficult  to  say  in  which  sex  the  disease  may  produce  the  most  suffering. 
A  woman  may  acquire  the  disease  and  not  know  that  she  has  it,  but  it 
is  probably  very  seldom  that  a  man  can  acquire  it  and  be  ignorant  of 
the  fact,  although  this  is  within  the  bounds  of  possibility. 

A  man  may  have  a  gonorrhea,  go  through  a  typical  attack,  and  never 
henr  from  it  again,  and  thousands  of  such  cases  marry  and  never  infect 
their  wives  :  some,  because  they  have  marketl  |)owers  to  resist  disease, 
others  Ixxause  they  take  care  of  themselves,  receive  skilful  treatment, 
and  avoid  excesses  and  expasure  to  a  second  attack.  Some  arc  eoreless 
and  have  repei\te<l  attacks;  their  habits  are  not  of  the  Ix'st,  and  they 
have  not  enough  self-restraint  to  go  througli  the  te<lious  treatment  neces- 
sary' to  pnxluce  a  cure  ;  they  tire  of  treatment,  suffer  relapse,  and  try 
a^rain,  and  l>clicve  there  is  no  cure.  These  cases  are  probably  a  ma- 
jority of  those  that  are  a  source  of*  infection.  Briefly,  the  setjuelie  in 
men  are  granular  jiatches  of  unhealed  nlceratioi»s,  minute  in  size  |>er- 
liai>s,  in  any  portion  of  the  urethra ;  chronic  infcK'tion  of  the  glands  and 
m'pts  of  the  urethra  ;  stricture  formation  ;  chronic  anterior  and  |>os- 
terior  urethritis  ;  chronic  prostatitis,  seminal  vesiculitis,  and  |H'nvesicu- 
litis,  and  epidi<lymitis.     These  latter  have  already  i>een  mentioneil   in 

'  Worthpim.  Cenfralhlatt  fur  Of/nako/offie,  1895,  No.  45. 
»  Medical  Hecord,  1896,  No.  5,  p.  7-10." 
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sponkin^  of  .sterility  and  inijwitence.  The  effects  upon  the  bladder, 
urelt^r.s,  ami  kidiuns  are  hardlv  iiti't's^an*  t*»  ruvntlon  here.  Acute 
g<mi»rrU(':i  and  it?;  c-inn]ili<".ition>;  und  thi-ir  efiect.s  in  prfidiunn^  infectii 


>u 


in 


nthurs  i»ee<l  not  l)e  iiicnticiiK'^] 


tlu'V  art-  eartilv  inidei>t<i*Hl, 


The  important  thing:  irom  a  niedieole^!  staiid|K)iiit  is  the  length  of 
life  of  the  ^u<)0<K'f'iiH,  il.«  i^-npahility  t»f  imdiT^roiug  invohitioii  and  i*e- 
inainiii;^-  in  a  latent  ft*nn,  ditticuh  to  re^'o^^nlze,  and  yet  ejipaijlr-,  wjieii 
transi'iTivd  to  a  i'resjj  auinnis  in<.'nihrane,  of  >pnn;!iii^  intn  lifr  :iiid  pro- 
ducing the  disease  in  others*  Men  who  have  liad  the  di>e:ise  believe 
themselves^  cured  when  it  im  loiio;er  gives  trouble,  and  when  there  i^  no 
external  visihlr  si^rn.  8oiiic,  from  knowhsl^-  or  eonM-ifntiousuess,  eon- 
bult  the  jthvhiflaii  ntr  to  wlielhcr  it  is  sUe  i(«r  them  tti  nuirrv.  Kop]i  ^ 
relates  the  i';iftes  of  0  men  wlioni  lie  hiid  all(j\v(il  lo  marry  iiCter  Imving 
made  repwited  exaininatjons  of  thechred^  niid  '-  Tr[p|ier-faden  ^'  In  their 
urine  anil  not  hndiiig  ginKK-ix-ei  preH?nt,  All  <>  slutrtly  after  marriage 
infiM'ti'^l  their  wives,  piiKlucinjr  in  them  a  ty]»iea!  pttnorrhea  eonlaining 
the  |iiiniM'iH'eii>.  The  writer  lias  re|H-jilHlly  seen  men  whose  urine  lor 
long  |»eriods  uf  time  was  absolutely  elear  to  the  eye,  and  yet  niiittM'inl 
td'  a  pathohjgie  nature  of  gonorrheid  origin  1ms  Iri'u  obtaiiuHl  from  the 
prostate  and  seminal  vesieles,  sliietniv  and  lesion  of  the  urethra  iH'ing 
uhseuL  It  nnisl  aini  hv  reniemberetl  that  a  gonorrhea  may  pass  (tver  a 
urellinil  mtieous  numbruni'  and  leave  it  in  siieh  a  eonditi(*H  ihui  other 
micrivorgiunsnis  gtiin  a  fixttliold  and  n*t  up  ehmnie  tmidiles,  while  the 
gouofvKvus  mav  have  etilirely  fli<iip]M'arod,  and  yet  sttme  <if  these  oases 
are  cijiabh'  of  st^ttingnp  a  eoiiditi<Mi  of  nnsriund  health  in  the  wii'e. 

TIh'  ([ii('sti4)n  is,  Can  a  physieian  s:ifply  advise  such  a  patient  to 
marry  :*  Thotisand-i  of  such  nises  d<i  many  and  no  evidenees  oi'  trouble 
ap]>ear  in  their  wives,  but  in  thousands  tif  such  cases  trouble  does  arise. 
It  would  seem,  tlierefi»rt\  tliat  the  physieian  lias  gone  to  the  extent  of 
hi^  duty  when  lie  liits  }>ut  thv  patient  in  the  best  ]Hi>stl>le  jihysical  con- 
dition, hut  he  woidd  be  wiser  not  h\  take  the  res[xinsibility  of  advising 
marriaire. 

Effects  in  Women. — One  oi'  the  jM-enliar  effects  of  gonorrhea  in 
mru'rird  Wftuu-n  i-  th:it  husliand  nnd  witV  may  have  sexual  tx'lations 
wilhrtnt  giving  ri-r  to  fn'sli  attacks  in  eitlu-r — that  is,  they  liave  become 
*' acclimate<l  " — and  yet  >houhl  another  man  hiive  sexual  reli»tious  with 
the  wiicj  he  may  easily  ae<juire  the  disease.  As  has  l>een  siud,  women 
niiiv  have  gonorrhea  and  never  know  it — that  is,  it  does  not  give  thera 
enougli  discomfort  to  consult  a  physician,  and  tlicyare  niisusjaeious.  and 
when,  at  a  t'ntitn*  time,  tin*  (|Uestion  eonu^s  n[>  wht tlur  tliey  have  ever 
hail  the  disease,  ihcv  may,  with  Iwlief,  deny  that  they  have  bad  it, 
and  in  a  superficial  cxanunntion  or  even  a  ciireful  one  they  n»ay  not 
show  any  tnice.  Thedis«is<>  h:u<  iissunu-d  a  latent  Jbrni,  On  the  *uber 
hand,  the  husband,  eitfier  from  o^•^■ritldnlgenre  in  sexuid  inten-ttniSiO  or 
from  intcreoni-se  neiu'  the  nictisliiiid  cjtoi-h,  or  from  s^mie  unknown  cause, 
may  have  a  fresh  outbreak  of  the  disease  and  suspect  the  wife  of  infi- 
delitv.  The  manner  in  which  this  is  supposetl  to  i>eenr  is  <'xplaiued  by 
'  JnUrnatiuhai  Sui-fftry,  >*ovember,  181*3,  p.  307,  edilorJul  on  Kcpp't?  paper. 
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M'ertheim.'  He  made  cultures  of  the  gonococcus  from  the  urethra  of 
a  man  in  whom  the  diHease  was  quiesoent.  He  cultivated  the  germ  for 
.several  jrenerations  until  the  medium  was  free  from  all  foreign  substances. 
Although  he  made  repeated  attempts,  he  failed  to  reinoculate  the  man's 
urethra,  and  yet,  from  this  same  culture,  inoculation  of  another  urethra 
pr^nluceti  a  typical  gonorrhea.  From  the  secretions  of  this  infected 
urethra  he  again  made  cultures,  and  from  these  new  cultures  he  was 
able  to  produce  a  typical  gonorrhea  in  the  original  urethra  which 
liad  proved  to  be  immune  to  its  own  cultivate<l  gonococci.  From  this 
Wertheim  concludes  that  the  man  does  not  awaken  an  old  gonorrhea  in 
him.si*lf,  but  is  reinfected  from  the  gonorrhea  which  he  has  produced  in 
the  wife. 

Gonlon '  says :  "  Gronorrhea  in  women  manifests  itself  in  one  or 
more  of  the  following  aifections  :  Vulvitis,  bartholinitis,  urethritis, 
vaginitis,  metritis,  parametritis,  salpingitis,  oophoritis,  and  peritonitis. 
Sunetimes  the  disease  extends  from  the  urethra,  causing  gonorrheal 
cystitis,  ureteritis,  and  nephritis,"  and,  of  course,  the  metastatic  forms, 
as  arthritis,  endocarditis,  etc.,  are  met  with  as  in  men  or  in  children. 

The  possible  effects  of  the  disease  are  abortions  or  sterility.  A  few 
of  the  auises  of  sterility  from  this  disease  are  altered  secretion  from 
the  uterus  and  genital  tract,  in  which  the  spermatozoa  lose  their  vitality  ; 
alterations  of  the  mucous  membrane  of  the  uterus,  so  that  the  ova  fail 
to  get  a  start ;  stenoses  of  the  uterine  canal,  which  offer  obstacles  to 
entrance  of  spermatozoa,  or  stenoses  or  altered  secretions  of  the  Fal- 
lopian tubes,  which  cause  death  of  the  ovum,  etc. 

Further,  these  various  troubles  may  entail  life-long  suffering ;  may 
pn>ve  dangerous  to  life;  in  childbirtli  there  may  be  an  autoinfection, 
causing  a  form  of  pueq)eral  fever.  On  the  other  hand,  women  may 
have  gtmorrhea  and  never  suffer  any  disoovemble  inconvenience  from  it. 

Effects  of  Gonorrhea  upon  the  Offspring  and  in  Children. — The 
most  frefjuent  effect  produced  is  gonorrhwil  ophthalmia,  which  ap|)ears 
a  ffW  days  after  birth.  These  infants  may  also  have  a  gouorrhwd  in- 
flammation of  almost  any  other  portion  of  the  body,  such  as  arthritis, 
pleuritrs,  meningoniyelitis,  etc. 

(ionorrhea  in  one  member  of  a  household  may  spread  to  other  mem- 
Imts  in  an  almost  unaccountiible  manner.  Thus,  a  few  days  after  birth 
the  new-bom  infant  may  have  gonorrheal  opiithalmia,  and  a  few  days 
later  an  older  child  may  develop  a  gonorrlieal  vulvovaginitis.  In  in- 
stitutions where  children  are  collecte<l  it  has  come  to  be  only  too  well 
kn<»wn  that  if  a  child  with  vulvovaginitis  is  introduce<l  into  the  institution, 
tliediHiise  may  Injeome  epidemic,  an<l  few  of  the  female  childriMi  esca|x*. 
It  is  only  in  recent  yeiirs  that  intelligent  study  of  these  epidemics  has 
Ihh'u  made.  Many  of  them  are  found  to  Ix*  due  to  a  true  gonorrhea, 
and  the  ways  are  devious  by  whicli  it  spreads  ;  the  baths,  towels,  sjvuiges, 
even  thermometers,  where  the  pnictice  is  to  take  the  tem|K'rature  by  tlie 
rectum,  the  bed-linen,  etc.,  have  l)een  shown  to  Ix*  the  ageiits  by  which 

>  }n/'nrr  kfiniftr/ie  \\WhfHM-hrift,  I8'.>4,  No.  14. 
»  Mtiheal  Hecorti,  Novemb«T  21,  1896. 
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the  disease  lias  spread.     It  is  to  he  nottnl  that  this  disease,  as  it  ap]Tears 

in  suuh  iiistituUoiis,  sprwuls  inori?  nipidly  iHiHnij^  the  ^irls,  hut  in  a 
reei'Nl  tiuLhn::d\  in  an  instiliitiftn  in  Xtw  Ynrk,'  though  tlie  :^|jre;id  wiii* 
rapid  amoug  the  girls,  one  huy  Jevc-lupLMj  uii  aeule  ii|>bt]ialtina  from 
using  a  towel  used  by  a  girl  who  had  a  vulvovaginitis^  aud  another 
boy,  six  yesirs  old,  ar(|nlrtd  an  aeute  uri'thritis,  it  was  thought,  tV*»in 
using  a  eoinnioii  rhiuulHr.  It  may  he  saiii  iu  |>assing  thai  other  iulec- 
tiou>-  forms  of  vulvovtiginilis  iu  young  girla  exist^  but  I  am  s])eaking 
ouiy  oi'  gonorrhea. 

It  would  seem  that  the  anatomie  fhrm  of  flu-  genital  tmrt  remlers 
girls  more  susceptible  U)  tliis  troulile  thiiu  liny?-.  Certainly  it  is  seen 
tin*  nutre  eoinm<iidy  in  girls,  and  the  <|uesti<in  may  he  asUt^l,  at  this 
p(>irit,  wlx^tfier  some  of  the  unae4!ouutabl('  <'ases,  as  wlien.'  goiutrrhea  li:m 
ap[Mirentiy  Invn  eoutraettil  hy  a  man  t'mnj  a  young  wonuin  who  docs 
Uftt  show  any  trace  of  the  disi«.se  ami  never  had  sexujil  relations  with 
any  other  ujan,  may  iml  he  explainetl  by  t!ie  faet  that  iu  early  lile  she 
had  sueh  a  vulvovagiiiitis.* 

The  efVects  of  vulvoviiginitis  in  young  girls  may  he  slight  or  extreme. 
Many  p»ssihh»  cHimplicatioufi  may  nrise.  It  niiiy  esiuse  a  |x*ritonitis,  a 
gouorrheid  souree  l»eiug  uuMisptrteil,  or  it  may  eudnnger  lite. 

A  mother  iiuiliiig  her  4'liihl  with  sueh  a  disejise  might  ensily  suspeet 
that  tlie  eliikl  had  Wcm-u  tampered  with  aud  end^-avor  to  tlirow  the  lihime 
on  QD  iniiooent  jicrsou,  but  the  disease  appearing  iu  a  very  young  girl 
without  nuirks  of  violeuee,  would  far  more  likely  he  due  to  an  aeeid(  ntal 
iufeelion  than  to  one  of  crirtnual  jissault.  in  taet,  the  eases  iu  wldrh 
it  Is  aeeideotally  acquired  fur  ontuuiul)er  the  instanees  hy  winch  it  has 
been  aeijuired  from  evil  intent.  Walker,^  in  examinations  of  12  eai*es 
for  sup[>oj^ed  ra|)e»  found  the  discaM?  only  ouce,  Spaeth/  in  21  ca^es 
of  vulvovaginitis  in  children,  fomul  that  14  were  gonorrheal,  ami  of 
tlu^*'  14  patients,  11  of  the  nutthers  were  i'ouud  to  he  sutlcriug  fmm 
ehmnie  gonorrhea. 

Martin  ''  found  a  gtaiorrheal  vulvovaginitis  In  a  child  five  months 
old  who  had  never  been  out  of  the  mother's  sight.  The  mother  had 
had  leukorrhca  of  long  ptatHling,  hut  gonorrheal  disrase  was  not  dis- 
ectveniblt!.  Secretions  fr^mi  the  infant's  genitals  inoeulateil  upon  the 
urethra  of  a  man   prmluccd  a  typical  g<nKirrhca. 

Ati  l)efore  mentioned,  gonorrliwi  ya  not  hi  eomnntu  in  l)oy.s  as  in 
girlt*.  The  effects  in  \nt\ti  nuiy  l>e  nuioli  the  same  as  some  of  the  effects 
in  men.  Ahhe  re|Mfrtcil  a  case  *»f  gonorrhea  in  a  hay  of  three  years, 
followed  Uy  stricture  of  the  urethra  which  nee<'ssitatcd  opmition.  The 
disease  wa>  apparently  coutraet^il  fiitni  the  nurs^miaid.  Ko]>lik  *  rejMirts 
3  cutieti  *tf  gcMioirhea  iu  young  hoys.      Two  of  thes<%  aged  five  and  iifne 
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>  Slu'ffli'ld,  AnunroH  Mr>ftr,>.Surffiifil  MitfMiii,  iMilf.,  p.  Tl^O. 

•  All  idfn.  itf  the  nrevHlenrr  of  thiii  trouMi'  \n  itU'iinlJt  un<l  v^iin^  ijirls  miiy  be 
n>iUliln.'d  I'miii  pujHTs  hv  Miirtin.  Journal  of  Cutnnntujt  and  Ormio-Vrinartf  ZHaeaivf, 
Ncvcm^MT.  IB'.rJ;  Knplik.  ifmt,  IH'A  pp.  219  and  2(i8 ;  SlicffieW.  Affia'icnH  Afethm. 
Sufi/trttl  Huttrfiu,  iMitri,  n.  747.  ^  Martin's  pniwr,  loe.  riV. 

'  Munehmcr  medtcinuehe  H'uehenscAri/t^  1889,  vul.  xxxvi.,  p.  .S7I. 
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years,  were  contracted  from  a  young  girl  by  attempted  intercourse,  and 
one  was  contracted  from  another  boy.  The  writer  has  seen  several 
cases  of  gonorrhea  in  boys  ranging  from  eighteen  months  to  ten  years 
and  older ;  in  the  cases  under  six  years  it  has  not  been  possible  to  deter- 
mine the  source. 

Important  as  it  b  to  make  thorough  search,  in  a  susj)ected  case,  for 
the  gonococcus  in  order  to  establish  the  fact  that  the  organism  found 
pre:*ent,  by  microscopic  examinations  and  by  culture  experiments,  cor- 
responds in  every  respect  with  the  known  properties  of  the  gonococcus 
of  Neisser,  still  even  then,  in  medicolegal  cases,  the  time  has  not  come 
when  it  can  be  used  alone  as  an  absolute  test,  but  it  may  he  introduced 
as  one  fact  in  a  chain  of  evidence.  A.  Haberda  *  has  made  some  im- 
{)ortaut  experiments  bearing  on  legal  medicine.  He  allowed  pus  in 
different  thicknesses  of  drops  to  dry  upon  small  pieces  of  linen,  and 
sought  to  establish — (1)  Whether  by  microscopic  examination  the  gono- 
cocci  could  be  recognized  by  means  of  its  form,  size,  p(»sition,  and 
pecidiarity  to  coloring-agents  in  these  dried  spots,  and  for  how  long  a 
time  it  would  be  possible  to  recognize  them.  (2)  Whether  from  such 
dr}-  spots  they  could  be  cultivated  by  the  Wertheim  method.  (3) 
Whether  such  pus  could  cause  gonorrhea.  He  discovered  that — (1)  In 
thick  drops  it  was  possible  to  recognize  the  gonococcus  after  eight 
months ;  in  thinner  layers  there  was  a  limit  of  from  days  to  weeks. 
(2)  Culture-media  remained  sterile  after  the  secretions  had  thoroughly 
dried.  (3)  The  gonococcus  seems  to  lose  its  virulence  and  to  be  in- 
caiKible  of  producing  a  gonorrhea  after  thorough  drying  of  the  secretions. 

Syphilis. — The  new  era  of  medicine  has  added  as  yet  but  little  to 
our  knowledge  of  the  effects  or  of  the  treatment  of  this  disease,  but  the 
same  close,  careful,  painstaking  observations  have  gone  on  here  as  well 
as  in  other  departments  of  medicine.  That  it  is  a  disease  of  mierobic 
origin  is  generally  believed,  but  the  agent  has  as  yet  eluded  all  efforts 
to  recognize  it.  Some  old  theories  have  been  overthrown  ;  new  light 
has  l)een  let  in  here  and  there,  but  it  can  Imrdly  be  claimed  that  one 
forwani  step  has  been  taken  in  the  last  ten  years. 

That  the  disease  is  one  of  the  most  far-reaching  in  the  social  fabric 
is  not  to  be  gainsaid,  for,  aside  from  the  fact  that  although  in  the 
majority  of  instances  it  is  acquired  by  sexual  contact  with  one  suffering 
from  the  active  manifestations  of  the  disease,  it  may  l)e  acquired  in  the 
most  innocent  manner,  the  length  of  time  which  elapses  between  the 
time  that  the  disease  is  implanted  and  the  time  that  it  first  manifests 
itself  in  the  form  of  the  chancre  or  initial  lesion,  frequently  makes  it 
difficult  to  trace  the  source.  Further,  the  chancre  may  be  so  situated, 
or  be  of  so  slight  a  character,  that  it  may  be  overlooked,  and  the  dis- 
ease may  not  be  recognized  until  the  so-called  secondary'  manifestations 
appear.  Thus  a  much  longer  period  may  ]>ass  by,  making  it  still  more 
difficult  to  trace  the  source.  The  public  still  needs  education  on  many 
|K»ints  in  order  to  avoid  needless  ex|>osure  to  contagion,  and  the  most 
im|)ortant  duty  on  the  part  of  the  physician  is  faithfully  to  drill  his 
*  Centralblatt fur  Oynakologie^  1895,  p.  145. 
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infwtocl  |iatient  on  the  moans  he  sliould  eni[»loy  tr»  lessen  the  danger  of 
giving  the  <li»ca,se  to  others.  Such  persotis,  unfortuimtely,  are  very  apt 
to  be  eiirfloss  and  fi>rgi.'tfnl,  even  thoiiglj  they  would  imt  knowingly 
convey  the  disease  to  otliers.  A  young  iniui  having  sy[)hili>,  wliile  in 
eouijctny,  |)l;iyfiilly  aiiplinl  tlie  lighted  end  of  his  ejgar  to  tliL*  lips  of  a 
young  woman  ;  filh-d  with  rennjrse  at  his  hriitul  horseplay,  he  tenderly 
kifsses  heron  tJie  hurried  sp^it,  and  she  later  develops  a  chanere  at  Lliat 
plat^.  A  snl<fr,  with  tnueons  patches  iti  liis  nioutli,  tattiHies  a  nnndicr 
of  vuung  men,  uuiistening  thi-  taitoohig  needles  hy  pas.-ing  them  over  his 
tongue,  and  they  ('acli  lalt-r  develop  a  ehancre  at  the  site  of  the  tattoo- 
ing. A  lady,  while  in  her  kitchen,  titntes  from  the  same  >|MK)n  as  d(>es 
her  syphilitic  ei«ik  and  develops  a  eluinerc  t*f  tlie  lip.  HarlK-tv  razors 
and  eltppers,  dental  instruments,  surgeons'  instrumentsj  towels,  pi|>os, 
and  numerous  other  artieh-s  have  all  Iteen  the  means  tit*  conveying 
syphilis  to  inn(H'ent  jjersons.  Healthy  children^  t'TOnx  heing  ]irt*mis- 
cnously  kis«e'd  I'V  relatives  or  strangers,  have  been  i'oimd  to  arquire 
syphilis  from  a  known   or  an   unknown   Kunve. 

The  mn^t  important  tjuc'-tions  in  syphilis  are  in  nkilion  to  marriage 
and  il^  elleets  ujioti  lin-  olfi^pring.  In  considering  these  unoiions  it  is 
well  to  consider  its  eilects  in  men,  iu  women,  and  upon  their  ollspring. 

In  i-xnisidering  tlu*  eftects  of  syphilis  in  a  man  the  main  intere.-t  centers 
ulniut  two  ipiesliuns  ;  (an  he  int'ecl  his  wife?  Will  \\\>  children  >how 
(lie  etrect>  of  the  disease?  While  he  sliows  active  nianile>lati<in^  ot' the 
disease  there  can  be  no  quesliun  of  the  danger  of  iiilecting  die  wife. 
The  most  active  Siiurtxiw  of  contagion  are  weretions  from  the  initial  lesion 
and  frnni  nnieons  patehe-  in  the  month,  the  Uhiod,  and  the  seen'lions 
frttni  the  .-kin-lcsious.  As  time  passes  lliese  U'sions  may  di.sippear  :  still 
the  hlixMl  remains  a  ymssihlc  soiiree  tti'  chuiger.  The  tliseaso  may  slum- 
ber, show  no  signs,  th<'H  break  out  agidn.  In  a  general  way,  tlu'  older 
tf»e  4lis<'sist\  tiie  less  etiect  it  has  upon  (lie  bearer,  ami  the  more  thorough 
the  trt-atntf-nt,  tln'  b-ss  danger  there  is  ihat  the  wife  will  be  infci  ttsl, 
Lat<M\  long  aftrr  svmproms  have  erasetl,  he  may  be  (fie  lu-anr  tif  an- 
other clas-^  (>f  b'sions.  These,  gencnilly  s|K*aking,  are  no  longer  ron- 
ta^ious,  although  some  cases  have  Ikh-u  reported,  which  appear  lo  l>e 
o|K'n  to  doubt,  esjieriidlv  where  late  bn<'eal  lesions  have  oeeiuTed  by 
wliieh  a  wife  has  apparetittv  been  infceted.  In  reports  of  tltis  kind  it 
is  al>soln1elv  m^is-virv  to  subject  them  to  the  closest  sfrniiny  belore 
accepting  the  probaljility  of  contagion  from  such  a  souree»  for  it  is  far 
easier  to  4'onr<jivc  tlje  possihifitv  of  the  wile  heing  exjxiseil  to  n  more 
recent  syphilis,  whether  inn<Mcnt  or  illicit^  than  it  is  to  coneeive  such  a 
lesion  to  be  eontjigunis.  r>r.  Olis's  '  tanious  can',  which  m-cd  rmt  he 
written  out,  shtrvvs  how  easy  ii  is  tt*  accept  the  apjinrent,  and  what  diHi- 
culties  surround  the  getting  at  the  true,  cause. 

The  second  ((lU'Shon   involves   the  possihilitv  f»f  inhcritarnr  of  the 

diM-asc  bv  the  child  fnMO  the  father  tlmnigh   the  setuiual  fluid,  without 

the    mother   being  iitlectcd  :   F'lrst,  sterility  in  the  father  may  be  due  to 

syphilis  ;  this  almost  always  is  amenable  to  tre^atment,  and  need  not  be 

*  CEintM^  Leeturea  on  SypfiUia  ami  the  Qentio-urinary  Diseamn,  188B,  p.  47< 
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coni^idered.  Second,  there  seems  to  be  no  question  that  {xiternul 
syphilis  nuiy  aiTect  the  offspring  without  the  mother  being  infected,  and 
tiiat,  too,  long  after  the  time  when  it  has  ceased  to  show  active  signs  in 
the  father.  The  physiologic  secretions,  if  not  mixed  with  secretions 
ctmiing  from  (pathologic  lesions,  are  supposed  to  be  innocuous,  and 
attempts  to  inoculate  syphilis  from  the  seminal  fluid  have  failed  ;  still 
this  is  no  proof  that,  along  with  the  impregnating  si)ermatozo;i,  the 
syphilitic  germ  may  not  be  implanted  with  it.  That  non-contagious 
syphilitic  manifestations  may  be  conveyed  to  the  child  from  tlie  father 
is  easy  to  conceive,  but  when  a  child  is  actively  syphilitic,  capable  of 
infecting  others,  then  accidental  infection  of  the  child  from  a  fresher 
HHiree  must  be  absolutely  eliminated  before  this  can  be  chargeil  to  the 
lather's  account. 

Syphilis  in  Women. — Like  the  hasband,  a  woman  may  acquire 
syphilis  l>ef(>re  marriage  ;  she  may  be  infected  by  the  husband  Iwfore 
(Conception,  or  she  niiiy  be  infected  by  the  husband  after  conception.  If 
infected  l>efore  marriage  or  by  the  husband  before  conception,  the  results 
are  eiisily  understood  and  accounted  for.  In  general,  syphilis,  in  its 
ctlects  upon  the  woman,  does  not  seem  to  be  so  severe  as  in  man,  but 
the  effects  on  the  offspring  are  more  pronounced.  Women  niny  remain 
>terile  or  al)ort  repeatwlly  ;  they  may  have  still-lwrn  children  or  syph- 
ilitic children  as  a  result  of  infection.  Treatment  and  time  have  an 
atteniviting  effect.  At  tlie  same  time  that  these  phenomena  occur 
women  may  not  show  active  effects  of  syphilis  in  their  i)erson,  and  this 
is  one  of  the  curious  phenomena  of  the  disease. 

A  woman  may  l>ear  a  syphilitic  child  ;  she  may  suckle  it  and  fondle 
it,  and  yet  at  no  time  show  any  syphilitic  manifestations,  and  still  the 
*'luld  may  l»e  a  source  of  danger  to  others.  Tills  is  known  as  C'olles's 
\:\\v.  The  explanations  are  :  (1)  That  slie  has  a  hitent  syphilis  (Fonr- 
nier).  (2)  That  she  is  imniuniztnl,  by  absorption  of  serum,  toxins,  and 
antitoxins,  through  the  placenta  (Finger).  (8)  Inasmueli  as  she  is  ci»|>- 
aiile  of  liaving  tertiary  manifestati<His  later,  there  is  absorption  i)f  t4»xins 
thnm»;h  the  placental  circulation,  which  places  her  in  the  |)osition  of  one 
who  has  gone  through  the  se<'ondary  stiige,  and  leaves  her  at  the  tertiary 
>U\^ ;  that  is,  she  has  a  latent  tertiary  syphilis  (v<»n  Diihring). 

Further,  a  woman  may  give  birth  to  a  syphilitic  child,  and,  by  suck- 
ling it,  nnrive  infe(*tion  by  having  a  chancre  of  the  nipple,  an  exce|>- 
tion  to  0>lles's  law.  Such  cases  have  l)een  (tbserved  by  Guibout,  Konse, 
Setirenzie,  Lucas,  and  many  others.  At  the  s;une  time,  in  investigating 
>u<'h  (iiM's,  a  fresh,  acijuirtnl  syphilis  on  the  |>art  of  the  child  nuist  l»e 
eliminated.  Further  (Morrow),  women  have  iMtrne  syphilitic  chihlren 
i'ntm  a  syphilitic  father,  and  healthy  ehildren  from  a  healthy  father,  with- 
out showing  signs  of  the  disease. 

Effects  in  Children. — Absolutely  healthy  children  have  Ikhmi  born 
t»f  actively  syphilitic  |)arents,  and  have  never  .--hown  the  effects  of  the 
(li-^ise,  and  childrt»n  have  Ikh'U  Ixtrn  healthy,  and  years  after  have 
*ln>wn  tertiary  manifestations,  or  they  have  lHH?n  l>orn  heidthy  ami 
shortlv  after  birth  shown  syphiliti<^  disease.     Children  l>orn  of  a  syph- 
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hho  was'  actively  styiiliilitic,  uial  still  have  remaiiR'a  Jiwilthy,  or  late  in 
litV^  {eighteen  to  twenty  year>i)  havt-  rnaiiife8t«l  tertiary  k'j-ion.s.  Tliis  ik 
known  iiri  Botetis'h  law  ;  it  is  iUv  ri'verye  ui*  Colles^n,  ami  is  expliiiu- 
ahle  tiy  iin(nuiiiz:ition  tlinMii^li  tlir  jflapental  rinrulutiim. 

Chihhen  may  he  Ui*rn  iiaviiig  active  ?^y|ihiUr;,  and  he  capahle  of  iu- 
fectin^j  others^  ^ir  they  may  liav**  lesions  whit'fi,  to  tlie  eye,  are  the  same, 
ami  yet  be  inrii|vahle  of  iiifeetiiit;  otiiers.  The  easo>  where  a  healthy 
nurM'  ha.s  l»eei»  infli-tnl  hy  a  syphilitic  ehihl  throu^'-h  suekiiiiir  it  are 
rare,'  yet  entirely  jios-ihic,  ami  are  V*  he  leariil  when  a  ^v|)liiliti(*  rliiM 
IS  to  Ix'  uuuri.slied  by  a  wet-iiiit*>e.  Tlie  (|Uestioii  oji  thi.^  very  jMiint 
may  arise,  whether  the  eliihl  has  infi^'led  the  woman  nr  the  wmnaii  has 
given  syphilis  In  the  eliilih  Tlie  folhiwine  nuiy  he  tlie  ease  :  (1)  The 
nur-e  may  Ite  artivelv  svpliilitir  anil  inteel  the  ejiihl^  an<l  yet  show  no 
aelivr  si*;ns.  {'!)  She  may  have  n  elmnere  of  the  iiipnh-  ilerivei!  Iiiim 
a  previon.s  nursing.  (8)  She  may  l>e  inieeted  l>y  a  syiihiUtie  ehil<L 
(4)  The  ehild  may  gf't  a  chmiore  of  the  lip  fn>m  iK'inyr  kis^ie<l  hy  a 
svpliililie  [>ers)iu,  and  inftK^t  the  nutse  hy  eansin";  I'hanere  of  the  nip](le, 
('>)  The  iiiHse  ni:iy  net  tlie  chanere  ui'  the  nipjile  from  an  (iut^iih'  M»m\'e. 

Svpliilts  has  recently  l>een  adjiitlt^efl  a  *:rjniid  for  ilivoree  in  Fninre, 
If  innoeeiitly  aeipiireil,  it  is  diffienU  to  se(^  wlien»  tliere  is  any  mon» 
justice  in  y:nmting  divorce  for  svphilisthan  tor  ttdierenlt»sis  when  it  Imis 
tH-eurred  after  marriaire.  Jf  aeijuirLMl  from  sexnal  enntiul,  mdess  the 
]Kirtner  in  marriajiv  al-^o  has  it,  it  is  pi'esumjilive  of  adultery,  ami  there- 
fore, (jrouml  tor  divorce. 

1  Barker.  EtHnbiirgh  MedicalJvumai,  June,  189G,  p.  1124. 
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Before  dLscussing  the  medicolegal  topics  that  are  usually  comprised 
under  this  head  it  is  necessary  to  review  briefly  the  marriage  institution 
from  a  purely  legal  standpoint. 

Marriage  at  its  inception  is  a  contract :  it  ciin  be  entered  upon  like 
any  other  contract,  and  is,  to  a  certain  degree,  subject,  like  other  con- 
tracfci,  to  indispensable  and  prerequisite  conditions  as  to  parties,  con- 
itiderution,  subject-matter,  and  assent.  It  may  be  said  in  general  that 
intmediately  upon  the  consummation  of  this  contract,  in  which  the  state 
is  deemed  to  lie  a  silent  {)articipant,  there  is  created  among  th&se  three — 
namely,  the  two  spouses  and  organized  society — a  status  of  mutual 
rights  and  duties.  This  is  to  some  extent  true  even  as  to  those  mar- 
riage contracts  which  can  be  avoided  legally.  But  the  law  endeavors 
to  strengthen  a  valid  marriage,  and  even  tends  to  validate,  under  cer- 
tain conditions,  some  marriages  that  might  bea)mc  voidable ;  and  it  is 
not  only  by  the  statute,  but  also  by  judicial  prece<leut,  that  "the  law 
tavors  marriage."  As  a  consequence  of  this  peculiar  triangular  rela- 
tion, marriage,  whether  considered  as  a  contract  or  as  a  status,  differs 
m;iterially  in  its  legal  incidents  and  effects  from  ordinary  contracts. 
Thus,  the  common  grounds  for  voiding  and  rescinding  other  contracts, 
sncii  as  duress,  fraud,  and  incompetency,  have  frequently  less  force  and 
are  more  readily  deemed  waived  in  the  case  of  nwrriage ;  and  even  for 
certain  gross  frauds  effected  by  false  antenuptial  representations  as  to 
health,  tem|)eranient,  social  i>osition,  or  worldly  estate,  the  law  affords 
nt»  relief  wlmtever. 

Amonjr  elements  or  consequences  of  this  status  may  be  noted  the 
rijrht  to  dower  and  courtesy  ;  the  inci<1ent  of  |)rivileged  marital  com- 
munic;iti4>ns ;  the  <loctrine  of  the  wife's  right  of  sup|X)rt  and  the  corre- 
s|M>n<Hng  duty  of  the  huslxuid  to  supply  her  with  necessities  ;  tlie  void- 
in«r  of  tletnli,  wills,  and  contracts  that  would  o|>erate  in  restraint  of 
marriage ;  and  the  peculiarities  of  <livorce  and  procedure.  Bnuully 
state<l,  the  object  of  the  state  in  interfering  with  the  marital  relation 
wlien  once  establishetl  is  the  protection  of  tlie  family  and  the  preserva- 
tion and  improvement  of  the  s|>ecies.  Tlie  state  does  not,  however,  as 
a  nile,  attempt  to  regidate  the  relation  lK*fore  it  arises.  The  general, 
alin<»st  universid,  absence  of  such  regulation  has  been  a  fruitful  theme 
of  discussion.  That  the  bree<ling  of  the  lunnan  race  should  be,  as  it  is 
in  most  institnces,  so  fortuitous  nnd  anarchic,  is  at  first  glance  sho<*king 
to  the  reaison  ;  but  u|>on  further  examination  the  difficulty  of  effe<'t- 
ing  any  clmnge  from  the  pres<»nt  system — <»r  no  system — will  iKM-onie 
readily  apparent.     And  yet,  it  is  to  be  hojK^l  that  the  legal  authorities 
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may,  at  a  not  diataiit  dtUo,  i-all  u|Min  tlie  nuKiirjjl  ]m)fession  for  the 
nuMus  of  jjnulimlly  luulcrtiiking  tlu*  *U)ty  <if  iiri-vciitinj:;  or  ivgiikitin^ 
improper  marriage:*  uiiiong  ilie  dopeudeiit,  deliiupicin,  and  Ueiicient 
classes/  At  present  iiieciicolugal  c|Ut»f>tions  c^/iiceniing  marriage  arise 
not  from  the  preventive,  Imt  from  the  remodiul,  law  as  in  aiarria^'c. 
As  a  rule,  therefore,  it  is  lu  cases  uf  aiimihiunt,  divunv,  ami  separalimi 
that  the  advife  and  testimony  of  the  j>hyj4ieiau  ua  to  marital  relation** 
arc  sought  b)"  the  attorney  or  judge, 

Bij^hup  defines  marriage  a»  "The  civil  t^tatns  of  <ine  man  and  one 
woman  united  m  law  for  life  for  the  diM'harjre  to  earli  other  and  the 
eoruumnity  of  tlie  diitit-s  k-gally  innuidH'ut  ou  tho-e  whose  a,'->oriation 
is  tonnded  on  the  distinrtion  of  sex."  Stewart  says  that  **  A  legjd  mar- 
riage is  the  union  of  a  man  and  woman  in  the  lawfnl  relation  of  hus- 
band and  wife  whereliy  they  enn  eohahit  and  rear  legitiiiiate  ehiUlren.'* 
Aiiordiiig  io  an  earlier  th-iiuition,  **  Marriage  is  a  roiitracl  having  lis 
origin  in  the  law  ol  nature  anteetilenL  to  all  eivil  in>liliitii*ns,  hut 
adopted  by  jh vlitical  wn'iety  and  eliarged  thereby  witli  varioiiM  eivil 
obligjitions.  It  is  founded  on  mutual  eonsent,  which  is  the  essence  of 
all  roiiiniets,  and  is  entered  into  by  twn  persons  of  diilcrent  sexes,  willi 
tlie  view  to  tlirir  mritual  eomlort  and  sup|iort,  am!  tor  the  proereatiou 
of  eliildreii." 

Not  only  do  griiit  iiiternatitmal  differenc^es  in  llie  law  lA'  niarriuge 
exi.-^t,  but  in  the  Unittxl  States  ea<'h  state  is^  as  to  marriage  hgislatioii^ 
intit  pendent  and  s<tvereign,  tlie  jnrisdii'tion  of  the  Iw'denil  (lovernnieiu 
as  1(1  nrjrriage  extending  onlv  over  the  District  of  CtdnmbJa,  the  terri- 
tories, and  our  consnlates.  Tlie  eoiiHict  of  law  as  to  marriage  and 
divori-e  has  n»aehed  an  almast  scandalous  not<jriety.  There  is,  jHTliaps, 
only  one  genend  nde  that  ran  appropriately  be  notieed  heiv  ;  this  is 
that  a  marriage,  if  valid  wiiere  it  is  ma<le,  is  al>o  valid  and  will  be 
re<_'ognize<i  as  such  everywhere  else.  No  sueh  ditfrreiu'e  exists  in  any 
olhvr  class  of  legishition  as  that  regarditig  divitree,  the  gn»unds  of 
which,  if  strictly  provinl,  may  be  a  eaa^e  only  for  a  separation — i.e., 
limiteil  divorce — m  one  state  or  coinitry,  while  in  another  juris*iictii»n 
exartly  the  same  gmunds  may  be  liberally  admittcMb  and,  on  -light 
evid(*nce,  as  n-ason  for  total  divoive.  In  st>me  stiitei?  a  ground  for 
avta'ding  the  marriage  ah  initio  is  given  under  the  caujML-s  for  (Hviinv^ 
and  annulnient  is  also  hw)ke<l  on  as  a  H|iecies  of  div<irtv.  There  are, 
perhaps^  no  two  states  tliat  agree  as  to  what  facts  of  n'sidence,  ele.» 
will  give  jurisdiction  in  divorce  procivdings.  In  some  the  ilistinetion 
Iw'tween  a  voi<l  and  a  voidable  marriage  may  be  discovered  nithor  l)y 
reference  to  prei-eilent  than  to  statute  ;  antJ  there  is  a  real  necessity  that 

'  L(*ipsUtivp  <»ffnrt.  in  tliin  dirwtion  \a  ^^•M^^ity  lut^uininf;  inorr  definite  bhiipe.  Both 
the  Ohin  oihJ  Minno!«r>ttt  State  Lr-Ki-wliituriv  huv**  pri'cnlly  pni^sfd  n^triftivu  rneaMirvs. 
Ill  thi'Sliiti'  of  Nmw  Yi»rk  Dr.  RuUmui,  nf  Ruffnlt".  i^  autlmrity  for  ftiid  imi|t«k*;e(.  tin* 
p!iiirtm**iit  nf  H  stAtiit'*  dividini:  l)if  I'lmmmnily  into  thrcf  rlnsfifs  ;  (*Iii!**  A,  t<i  liiiliuio 
oiilv  isul'Ii  jK'r*Mn«  us  cna  fiirnifi-h  [inMtr  nf  hjivinu;  nnlaintr'd  pliyitiral  iind  mi'iilnl 
nni'i'^tn' fnr  nt  lojist  iIiixm-  irpiitTution*' ;  riiu^  It,  iiH-ludini;  tlnw  |ii*r>Mn»  wherp  th»- 
recnrd  i«  <.'l*»«r  fnr  nnly  two  goiifrntinn!*;  i'\n^s  (',  inrlutling  all  other  persons.  Iiiter- 
inarriagc  between  the  vnriuus  cksf^es  is  tu  be  pruhibited. 
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all  these  distinctions  be  recognized,  for  upon  them  may  depend  such 
important  matters  as  the  legitimacy  of  children  and  the  right  of  dower. 

To  illustrate  the  difference  between  void  and  voidable  marriage  let 
it  l>e  supposed  that,  in  a  given  state,  a  bigamous  "  marriage "  is  ipao 
facto  void  oA  initio  without  decree  to  that  effect,  and  has  been  so  deter- 
mined, perhaps,  in  a  purely  collateral  proceeding.  The  issue  of  such 
bigamous  relation  will,  in  the  absence  of  statute  providing  for  such  a 
(■a-^e,  be  illegitimate,  and  neither  dower  nor  courtesy  will  arise  from  it. 
But  if  one  of  the  {lartics  to  a  marriage  enter  into  the  relation  incurably 
insane,  such  marriage  is,  nevertheless,  generally  valid  until  declared 
void  by  a  competent  court ;  and  unless  it  is  so  declared,  all  the  incidents 
of  marriage  and  the  legitimacy  of  children  will  arise  the  same  as  in  a 
perfectly  valid  marriage.  This  is  often  the  case  in  states  where  certain 
marriages  are  forbidden  as  "  void."  But  if  a  decree  totally  avoiding 
the  marriage  is  obtained,  the  result  is,  in  general,  the  same  as  if  the 
marriage  were  void  ab  initio.  In  the  absence  of  statutes  protecting 
innocent  offspring  of  such  marriage,  the  latter  will  be  illegitimate.  No 
two  states  agree  as  to  what  marriages  are  void  and  what  are  voidable, 
but  it  may  be  said  in  general  that  the  innocent  offspring  of  such  mar- 
riages are  made  legitimate  by  statute. 

The  New  York  statute,  among  others,  may  be  referred  to  as  afford- 
ing a  logical  classification  of  matrimonial  actions.  It  provides  for 
three  forms  of  such  suits :  first,  an  action  to  annul  a  void  or  voidable 
nurriage  ;  second,  an  action  for  divorce  ;  third,  an  action  for  separation. 
All  the  grounds  for  such  suits  are  set  forth  in  the  following  sections 
from  the  New  York  statutes. 

17^.     Action  by  a  Woman,  Married  under  Sixtfen^  to  annul  Marriatje. 

An  action  may  be  maintained  by  the  woman  to  procure  a  judgment  declaring 
a  marriage  contract  void,  and  to  annul  the  marriage  under  the  following  circum- 
.itances: 

1.  Where  the  plaintiff  had  not  attained  the  age  of  sixteen  years  at  the  time 
of  marriage. 

2.  Where  the  marriage  took  place  without  the  consent  of  the  father,  mother, 
guardian,  or  other  person  in  legal  charge. 

3.  Where  it  was  not  followed  by  consummation  or  cohabitation,  and  was  not 
mtiAed  by  any  mutual  assent  of  parties  after  the  plaintiff  has  attained  the  age  of 
sixteen. 

i74J.  Action  may  also  be  maintained  to  procure  judgment  declaring  the  mar- 
riage contract  void,  and  to  annul  the  marriage  for  either  of  the  following  causes 
exi'^ting  at  the  time  of  the  marriage: 

1.  One  or  both  of  the  parties  had  not  attained  the  age  of  legal  consent. 

2.  That  the  former  husband  or  wife  of  one  party  was  living,  and  that  the 
marriage  with  the  former  husband  or  wife  was  then  in  force. 

3.  That  one  of  the  parties  was  an  idiot  or  lunatic. 

4.  That  the  consent  of  one  of  the  parties  was  obtained  by  force,  duress,  or 
fraud. 

•V  That  one  of  the  parties  was  physically  incapable  of  entering  into  the  mar- 
riage contract. 

But  an  action  can  be  maintained  under  this  subdivision  only  where  the  ineo- 
/Ktri/y  continues  and  is  incurable. 

77.53.  An  action  to  annul  marriage  on  tlie  groun<l  that  one  of  the  parties  was 
piiTtically  incapable  of  entering  into  the  marriage  state  niav  Itc  maintained  by 
the  injured  party  against  the  party  whose  incapacity  Im  alleged;  or  such  an  actioii 


may  bt*  luaintaincf]  by  tin.',  party  wlio  in  inrupuble  a<rui»ht  the  otlier  party  pro- 
vidi*<]  the  iiK'iipablo  |KUty  wa.'*  uiiuwart'  nf  tlu*  iiRrtpaLiiy  at  llie  tinu'iif  iiiiirriHge, 
or,  it'  uware  ol'  such  iiuapacity,  did  nut  know  it  was  incurable.  f?uch  action 
iiiij:»!  he  omnncnced  bofore  five  yean*  have  expired  since  the  mnrriage. 

In  on  (irfion  /or  iiivorrc  ihf  law  proviiJeft  but  one  (frouwJ — adulten*. 

A  Ifjfil  itrpiirotioH  uimj  Oe  iferrifii  for  the  jfjfhm'inif  vauwn :  1.  The  rniel  and 
iiihuiiKiti  treatment  of  tbe  plainlilf  by  the  del'endaiit,  2.  Such  enndiiet  mi  part 
ol*  d'.'tVudant  Lu  plaintill'  a?*  nniy  retider  it  nnsul'e  and  improper  lor  the  fnrnier  to 
cnhsikiit  with  llie  latter.  '6.  Abandoniiieiil  id"  the  plaintilV  by  the  defendant. 
4.  Winn-  tbf  nit'e  is  plainlitf.  the  iie^rlect  or  refusal  *>(  the  defendant  to  provide. 


Thr  t^riiiinds  iur  all  Mirt>  i^i' uiatrinioiiial  rirlinii.-  tlirou^liDiJt  the  states 
arc  a*Ui!t(.'rv,  ini[iiitciicc,  tnontal  iiir:i|KUMty  at  tiincMif  nianiagc,  luciUal  in- 
c'apiioity  (hiring  mari'tap',  Ijipihiy,  al)an(K)niueut,  tli>ap}H'aninrc,  *rniolty, 
hiibittial  (Irunkoinuss,  aiiteimptiiil  iiiichastity,  l:icU  uf  >ii|«]n»Tt,  iiiiprisnii- 
meiit  t'ttr^riruc,  cimvu-tinn  of  fi-buiy,  ciHjct'alril  aiitciiiiptial  |ire«;n:iiK'y  not 
cause*]  h\  liiisl>aiwl,  bick  id'ajj;t'  ami  roiis^nit,  aiul  loatlisoiiic  disoas*-.  In 
sonif  state?s  practically  niiy  tmc  ^d'tlicM^  ^immikIs  is  >urticicnt  for  a  totiil  sev- 
ering of  tlic  inaritnl  rehitioti,  eitlicr  l>y  a  tctiil  divttrec  or  by  a  iiiillity  s^iiit. 
In  otlicr-i,  iinly  a  s^'panition  a  vHu^ti  ti  thoro  ts  i^^ranted  for  the  ]i"ss  jrnive 
of  tile  causes  cimiiHTttcil.  In  s<»me  ol"  the  states  t-eftaiii  of  tlie  al>ove 
p:roim<ls  are  legal  Uasis  for  any  suit,  and  each  state  differs  from  the 
others  as  to  the  catises  fiir  the  different  classi's  of  action  as  M'ell  as  to 
the  jurisdictional  facts,  sn<*h  as  resitlenee.  In  SmlJi  Carolina  a  divoi-ce 
cannot  he  obtained  for  any  cnnse. 

The  states  differ  alst)  as  to  the  defenses  to  these  aetions.  Some  of 
these  defenses  are  reerinaination  (eoiniter-aeeii84itiL>ns),  et^ndonation  (con- 
ditional fi^r^Mveness)^  collusion,  connivance,  and  lack  of  volition. 
Cruelty  in  some  states  i^  rdlownl  a.^  a  recriininatinn  to  adiillery.  The 
same  rvideiiee  that  i>  n>ed  to  prove  adultery  is  so  met  inn  >  iippliiahle 
and  is  iiset]  to  ]irf>ve  i]k>j;iihnaey.  Such  ein'iunstantlal  evulenee  of  in- 
clination and  opportunity  which  f()rt^es  the  irresistihie  conviction  on  the 
mind  that  iidnlfcrv  has  hecn  eouiniitlcd  is  adniisi^itde  and  sufficient 
jn'iwd*  of  the  bitter.  In  puieral,  the  weii^ht  of  ('vi<k'iK'e  as  in  the  civil 
eases  is  sufficient.  As  the  Mntv  is  iiiterestcil  in  sustaining  the  ni;irriag»», 
the  plaintiff^.s  ease  must  he  proved  in  default  cases*  and  in  some  juri.s<Iie- 
tions  a  pnhlic  (tfficer  acts  in  the  state's  interest  on  lu'lialf  of  the  absent 
di'fi'iidant. 

The  itnly  sexiiid  erinu-s  that  arc  nrcessirily  agaiiiKl  marriap*  arc 
adultery  and  hipuny.  Iiu'cst,  ni|H\  sethu'ti(vn,  and  nnnatuml  crimes  are 
wxiial  erirncs  that  may  or  may  not  he  involved  in  idVenses  against  the 
marriage  relation. 

Adultery  i-;  the  Vidnntary  s<^xn:d  iuterciuirs4'  of  a  niarric<l  ]>erson 
with  (*ne  nor  the  hnshaiid  i\r  wile.  The  (h^ffuition  of  adulter}*  consid- 
ered as  a  crime  is  hy  no  nu'ans  uniform  thr*nii;hont  the  states.  In  some 
Htates,  as  in  New  York,  adultery  th»cs  not  exist  as  a  crime. 

Big^amy  is  conimitt<'d  hy  any  |>ers(>u  who,  hein;^  married,  shall 
marrv  anv  other  pcrnin  during  the  lite  of  rlie  furtucr  husband  or  wife, 
unless  lc;rally  divorced  therefrom. 

Cruelty  is  such  conduel   in  one  of  the  marrte<l  parties  as  renders 
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oolmhibition  physically  unsafe  to  a  degree  justifying  a  withdrawal  there- 
fri)m. 

On  aect)unt  of  the  technicalities  connected  with  niaritjil  suits,  and  of 
the  variance,  already  referred  to,  in  the  law  of  diiforent  jurisdictions, 
the  al)ove  sketch  of  the  more  purely  legjil  side  of  the  subject  of  mar- 
riage and  divorce  is  necessarily  crude. 

MEDICOLEGAL  QUESTIONS. 

The  princi|>al  issues  arising  under  the  he:id  of  marriage  and  divorce 
in  which  law  calls  Ujwn  medicine  are  those  involving  questions  of  men- 
tal and  physical  capacity,  cruelty,  venereal  disease,  pregnancy,  and  the 
existence  of  sexual  intercourse. 

"  Impotence,"  Physical  Incapacity. — This  may  be  a  ground 
either  for  sepamtion,  divorce,  or  annulment,  according  to  the  jurisilic- 
tion.  It  must  tlate  from  the  inception  of  the  marital  relation.  It  is 
apjKirent  that  this  is  peculiarly  a  matter  of  medical  evidence. 

While  the  lack  of  j)hysiail  capacity  to  consmnmate  marriage  is  some- 
times called  cause  for  divorce,  this  term  is  really  a  misnomer,  for  de- 
crees based  on  this  ground  are  reidlv  decrees  of  nullification. 

Strictly  spesiking,  imiH)tence  means  the  want  of  procrcative  iM>wer 
in  one  of  the  contracting  |>arties,  whether  arising  from  a  faulty  condi- 
tion of  the  external  or  internal  organs  of  genemtion,  or  from  any  moral 
or  physical  cause.*  But  fn>m  a  1^1  standi>oint,  as  an  im|KHliment  to 
marriage  or  as  a  cause  for  its  annulment,  the  defect  must  he  rehitive  to 
the  ca{)abilitv  of  proj)er  copulation,  ratlier  than  mere  inability  to  pro- 
create. While  it  is  often  an  undeservetl  misfortune  to  the  iimocent 
party  in  a  suit  on  tliis  ground  that  the  pliysical  side  of  the  question 
should  be  ain-d  in  court,  it  must  not  be  forgotten  that  it  may  Im*  a  mond 
a<  well  a.s  a  physical  necessity  that  each  |)iirty  shoidd  be  ]>rovi{led  with 
a  remc<ly  by  tl»e  law.  This  becomes  evident  u|>on  a  short  n*flection  on 
the  habits  and  exigencies  of  sjxaises  living  untler  the  conditions  onli- 
narily  |>ossible.  And  in  this  connection  it  should  be  notetl  that  the 
ciiiirt  (who  is  fretpiently  a  referee  or  master)  can  onler  the  court-room 
cleureil  in  the  intea'st  of  public  morality. 

At  the  outset,  some  of  the  presum|>tions  in  these  cases  may  I)e  noticed. 
The  |w»wer  t4»  consummate  the  marriage  is  pn^sumrtl.  The  refusal  of 
the  <H>pnla  from  the  <late  of  marriage  is  prinui  favir  evidenee  <»f  im|>o- 
tence ;  yet  in  some  jurisdictions  is  not  evidence  of  desertion.  Agtiin, 
the  phvsical  consummation  of  marriage  is  more  strongly  ]>resunKHl 
when  there  has  been  access  of  the  Imsbaud  ;  sle<^]>ing  in  the  s;une  l)ed 
or  in  the  same  rfM»m  is  stronger  evidence,  iinsing  stronger  presumption, 
tlian  merely  sleeping  in  th<'  sjune  house  or  apartment.  In  any  ci\>v  of 
all<?ged  imjiotence  the  refusjd  to  accept  reasf»nal)Ic  and  proper  n»eans  of 
efm»  is  a  c<mclusive  pivsumption.  A'ery  delicate  questions  arise  as  to 
what  nie:\ns  may  Ix*  n»fuse<l.  What  kind  of  im])otence  is  it  for  which 
the  law  attonls  relief?     It  is  not  the  failure  to  ejaenlate  nor  the  failure 

'  Whart'Ui  itiul  Stillo,  M'^Hcul  Jari'<pr)ninu'e. 
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to  fppiiiuiitp  either  tin*  paiiy  to  the  suit  <»r  iti  ^fiicnil  ;  iHtr  tho  failure 
to  \)v  imi\)(hi\v<\  hy  tho  (iiirtv  in  -utt  <>r  in  ^rcneral,  Itul  llw;  i!iijM>^sjbilitV' 
of  tlio  priijH^T  iK'HurtuiniuL'  of  tin*  tivt  iif  wipuluiion  Uetwcrd  tliL*  [jurties 
lo  the  suit.  The  |K»wer  oft'itherof  the  .siKHises  to  have  eojnila  with 
anothet*  than  liis  or  licr  imu'ttnl  partiuT  is  a  totnlly  irrrli-vant  eonsiden*- 
tion. 

It  is  not  imp(tt4'nti(t  i<rinl}i*th's,  hut  intpofntfiti  <'of/iifiinffi  only  in  the  iiuii- 
viihml  case  that  constitutes  lejrjil  imjM'teiiee.'  The  hi \v  seems  in  this  iu- 
stanttj  to  tJike  no  note  of  the  [propagation  of  the  meeasone  of  the  ohjeots 
of  matrimony,  hut  1^:1(111^  «tf  tin-  t^ratifiratiifn  of  <li'sin'.^  Theililticiiltv  of 
]>r4A'in^  tliat  eojinlation  cmihUI  take  plan'  vvilhoiit  f^T-unilatioii  fias  nuit-li 
to  «io  with  this  result,  and  so  tin-  rule  is  siilfjivt  l(»  erriain  exception^. 
In  the  event  of  etistration  or  oonl|^Ietehilateral  ovjiri<Honiy  it  is  possible 
timt  the  ini|>ossibility  of  feeuntiation  woukl  Ix-eome  relevant ;  and  tliat 
the  patent  ini|h>ssihility  of  pan-nta^f,  one  of  tlic  r(ii4'f  nhjei^ts  of  mar- 
riage, would  he  taken  into  acrount.  Hiv  the  other  ]»and,lhen'  mijjht  l»e 
an  exicptiou  in  thi-  eitsc  of  impiifrttf'nt  rt)jiir//Kt(it  rondiiiuii  with  ftofeufht 
Hnnuiafis^  where  the  wife  suhmi(s  to  artificial  imj»rc;j:n:ition.  Here  th<* 
|)ro|>a(ration  of  the  raee  wcMtld  have  In-en  otlt'<-t4xI  and  the  law  would  rmt 
interfere,  on  the  ^n>mid  that  the  parties,  or  either  oC  tlieni^  ittiM  iie»t 
gnitify  their  desires,  or,  more  strirtly  cxpre^-M-d,  have  iiiter*'ourM'  >ue- 
eesrtfully.  In  s^tme  P^uropean  codes  a  provcnl  sterility  of  both  spouses 
affeet^  their  right  to  adopt  a  <'hih!  ;  and  tins  sterility  is  eoiieliisively 
presumed  after  hoth  are  over  fifty  yeitrs  of  age,  the  marriage  lu-ing 
rhiliJIess. 

Physienl  ineajMicity  may  Ire  dur  to  psyehie  causes,  yet  nm>l  not  he 
a  mere  mental  iaeonipatihihty.  This  seeni^  somewhat  jmrtidoxie^  and, 
in  faetj  may  involve  very  *lifttciilt  eonsiilenitiims.  In  one  ease  the 
HjMUises  mav  have  made  a  ^jf»/*fl  /fV/r  attt^rupt  to  eon>uininate  (lie  marriage 
phvsieally  ami  may  have  iailol,  yet  so  far  as  tlie  ln'>t  nhservatiim  van 
note,  uo  phy>ieal  ilb^tueie  exi>ts.  In  the  other  ease,  repugnance  to  the 
sexual  act  nwy  prevent  fair  attempt  at  intercourse. 

The  inifHiteiin^  must  be  unknown  to  the  [jlaintiff*  at  the  time  (he 
marriage  was  eonlnteteiL  Unless  it  is  a  pnlent  case,  some  lime  iuust  be 
alliiweil  to  estjihiish  a  fni'sinnjilion  of  it>  exisleru'e.  And,  again,  t<M> 
great  a  time  must  not  ehipse,  nor  plaintitf  sleep  on  his  or  her  rights^  nor 
refuse  means  of  enre,  us  already  stated.  RatiHeution  of  the  eonlnie! 
and  waiver  of  grounds  for  avoiding  it  will  be-  presnmi'*!  from  the  Inrhea 
of  a  jwiHv,  as  in  (ttlirr  contracts. 

An  im|wssibi]itv  itf  potenfiti  mpnhtnfVf  iti  a  [trojir-r  manner  may  arise 
from  many  eauM-s — the  presence  of  a  loatlisiimc  discasi-,  for  in.Ntanec. 
Mere  age  or  merelv  having  |>asstMl  the  menopruise  diM's  not  establish  a 
giK)d  cause,  as  a  rule.  Th(\'^e  facts  must  ntiMvsarily  have  been  known 
or  rea.sonahlv  ex|m'ted  hetbre  marriage  ;  liesich's,  in  m-ither  ea>e  is  there 
necessarily   an    impfitentin    vupuhnuif.     Agsiin,    there    may   l)e    such    a 

>  Dmin  rji.  Avcliiii;.  1  Knb.  Eot-..  271*. 

*  Nr>i  tb*l  grntiticutioii  of  deflirr  Is  thr  oxact  expreiwion  of  \\\U  nbjwt  sinop  llier» 
may  be  Hucceesful  int«rci>un«  without  such  gnitifli'atiun  nti  buth  »idu*. 
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variety  of  hermaphroditiBm  amoDg  its  many  varieties  as  to  prevent 
|)ro{)er  copula.  As  to  this,  it  seems  that  both  sexual  functions  can 
never  occur  simultaneously  in  the  same  individual  in  the  same  d^;ree, 
one  sex  predominating  to  the  exclusion  of  the  other,  and  generally  to 
siioh  an  extent  that  there  are  only  curious  minor  and  unimportant  indi- 
cations of  double  sexuality  not  interfering  with  the  plainly  predominant 
function.* 

In  the  husband  the  causes  of  impoientia  copuUmdi  may  be,  in  addi- 
tion tQ  the  ordinary  cause  of  a  flaccid  organ  impossible  of  erection,  the 
sliortness  or  amputation  of  the  penis ;  the  non-descension,  congenital 
absence,  or  disease  of  the  testicles  ;  disease  of  the  penis  ;  large  obstruc- 
tions from  hydrocele  or  hernia. 

As  to  the  natural  or  artificial  shortness  of  the  penis  :  emission  may  be 
f>erfeet  in  such  a  case,  and  yet  fecundation  may  not  residt.  Under  such 
rircunistaiices  as  have  been  previously  stated  no  remedy  is  given  the 
wife,  although  the  conditions  may  be  so  exaggerated  that  no  copula,  in  the 
proper  sense  of  the  word,  can  take  place.  If  there  is  not  such  impreg- 
nation, then  in  the  case  under  consideration  the  question  arises  as  to 
whether  the  degree  of  penetration  that  is  possessed  by  the  husband  is 
such  that  the  wife  should  be  satisfied  and  not  be  permitted  to  avoid  the 
ntirriage.  In  some  of  these  cases  it  is  patent  tliat  the  sexual  embrace 
is  a  mockery  so  far  as  tlie  wife  is  concerned,  although  there  may  be 
erection  and  enjoyment  on  the  part  of  the  husband.  Certainly  in  such 
(■st-ics,  if  ever,  the  wife  would  not  be  required  to  submit  to  artificial  im- 
pn^gnation.     This  operation,  it  should  l>e  noted,  is  but  rarely  successful. 

The  non-descent  of  the  testicles  does  not  necessarily  imply  impo- 
tence ;  nor  in  case  of  castration  is  potentia  eopa/andi  impossible.  Yet 
it  is  u  question  whether  a  husband  c>ould  successfully  defend  a  suit  if 
-*urh  ground  existed.  The  claim  that  potentia  seminnlis  can  exist  in 
castration  may  be  passed  over  without  comment.  As  to  what  disease 
of  the  testicles  exists,  and  whether  the  extent  to  which  they  are  diseased 
constitutes  impotence,  only  a  consideration  of  each  individual  can 
(stablish.  The  ordinary  cases  of  impotence  *  due  to  sexual  exhaustion, 
|K'r\'ersion,  masturbation,  excess,  overwrought  desires,  hypochondriasis, 
alwnce  of  desire,  preoccupation,  and  other  psychic  cjiuses  may  l>e  cuhkI. 
The  plaintiff  (wife)  has  a  right  to  demand  as  an  alternative  either  that 
iIm*  defendant  (husband)  attempt  the  cure,  or,  if  he  refuses  this,  the 
r(*rne*ly  given  in  the  jurisdiction  for  impotence.     What  the  effect  would 

'  Accordinsj  to  Bmuardol,  a  genuine  hormaphrtidito  is  a  myth.  Hprmaphr(»ditism. 
''>  fur  AS  it  relates  to  the  internal  sexual  oi^ns,  ia  fonnd.  But  the  (■<>exi!>tenco  of  the 
<-\tTnal  attributes  of  both  sexes  U  iinpowiiMe.  Purine  the  first  six  weeks  of  intm- 
uterine  life  the  fetus  is  of  both  sexes.  But  the  subsetjuent  sinuiltune<ius  development 
"f  thf  Wolffian  lK>dies  and  of  Miiller's  ducts  and  their  acoessories  as  yet  ha.«  never  b4'en 
diet  with.  In  the  majority  of  hermaphroditet*  the  tendency  U  unquestionably  toward 
tli<"  mulo  tv|>e. 

'  St-e  Hnmtnond,  hnpotencf  in  the  Male.  AIthouE;h  Hammond  (p.  9)  distina:uishe« 
•i**riliiy  in  the  male  from  impotence,  yet  of  the  four  kinds  of  medical  impotence, 
thrH»;'_lnamely,  absence  of  sexual  desire,  at^enee  of  the  power  to  ejaculate,  and  ab- 
'fiii-e  «»f  pleaiture — are  not  legal  impotence.  The  fourtli,  absence  of  power  of  en!cti'»n 
:in.|  ..f  ron!^*i|iient  intrnmission,  being  the  only  form  that  constitutes  let;:al  im|><ttence. 
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be  in  law  of  an  exjK?rimeut  ii|Kni  iUv  liUNl):inil,  whicli  l>y  the  use  of 
apJiriKlisiaos  Mould  roiilt  in  fi'iMiiulatitui,  is  vt-rv  ilou^tfiil. 

In  the  wiff,  impott'iK't  uiav  bu  due  tu  mIisl-ikv  or  n>itrictitl  difith  * 
of  tlie  vagina,  siitih  a  casi'  of  ahsL'nc4»  itf  the  litems  an  uiakes  tlie  ropidn- 
tioii  iiH'oinpIvlc,"  a  thick,  linn  hynii'ii,  atn'>iM  vji^Iuje,  cxtn'riic  displruM'- 
nu'iU  of  tlif  uli'ni>,  intlaiiRHl  oujdition  ill*  tltc  iminins  hiiin^,  iiljii(»nnal 
({lumtity  or  4]nalily  oftlK'  M-4'ivtioii,  extrntu'  M'li-^itivcnejis  of  the  iir^in?^ 
(vaj;ini>-niii.'^)j  cliMi^.itcil  (.'litnris,  liljroniata  in*  vtUvr  iiL-^tplasnit^v  exa^rger- 
at^'d  nyiupliie,  and  otln  r  niahonnatloiis.  Smir  of  tlie  alwive  obstiielea 
may  Ih-  currd.  Tlif  minis  t^xpcct  a  suhniissinn  to  rcuHtnable  and  not 
deijmding  iviutHlii'?'^  ('X|H'riiij('iit>.,  iir  oprrujon  ;  or  l\\v  siiriu«  aht^rtuitive 
a;?  in  the  case  of  the  Ini^ibatid  injk'^1  uliove."^  An  t'lonpUed  i-litoris  may 
Ik*  amputatLil,  and  the  hyiiR-n  ]M-Hbnited  ;  t-voii  a  pM-udovajrina  niny  bo 
inadt*  by  surgt'ry.  The  (tpomtion.s  liavr  one  aim — the  jiossildHty  of 
e(>puhi. 

la  t]»e  event  of  inijirefjnation,  b(»wever,  then'  is  a  h-gidly  eonehisive 
presumption  of  sexual  {wjtency  ;  this  is  80  eVon  thoiitjh  the  fiynien  may 
Ik!  hut  slightly  |)t'rfoniti',  and  williout  regiird  Ui  nuillbrniations  that 
may  exist  in  whatrvcr  drj^nr.  In  e^ise  of  n  known  absrnri:  (»f  tlie 
t'ssontial  scxmmI  nrpuis  rxropt  the  \jt^iiia  (I'innjvhtL'  o\'an**rciTnv  or 
hysterci'toniy),  the  <*4Uirt  might  give  n-liff  (tii  the  stdc  ;j:niund  of  harren- 
uesH,  in  spite  of  the  pntcniht  rnpuffnidi,  idtliongh  no  ease  of  tliis  sort  has 
eomr  nnth'r  tin*  Mriteis^  tmtiee.  On  tfie  other  hniid,  eertaiidy  no 
amount  of  pnwtf  ol'  barrenness  will  nillrt  tlie  marital  status  e>f  tlic  wife.* 

All  that  ih*'  husband  has  to  prove  in  allejrin^  the  wifeV  inipotenee 
is,  ]»ot  a  ^(•nei'jd  iiu'a|M.u.ity,  hut  her  inra|wibility  to  re<*eivf  bis  emhraee 
pro]>erly.  Both  her  jj:etieral  rajMieity  iind  iiica]Kieity  are  immaterial. 
As  with  the  hnshnnd,  so  with  the  wife;  not  only  e<ntii>n,  but  a  jtrojirr 
e<ation  is  t'X]>ertf<l  vvitbont  ntnl  tt>  resurt  to  iiidclieate  remedies.  The 
same  pnn'isiun  as  1**  waiver  and  ratifiejition  obtains  here  as  in  the  case 
already  mentioned. 

With  referenee  both  to  linslwrnd  and  wife,  tlie  forej^oing  will  show 
wliat  eare  is  n<»eessirv  to  be  exercised  in  the  ns(^  of  the  terms  sterility, 
itnpf'teiice,  absence  ot'  (h^irc,  antl  barrenness.  In  this4M(nnecti()n  it  may 
Ik' Knd  that  while  ini|)«itenee  is  far  nmre  fre*]Uent  amonjr  n»en,one  wi>mun 
in  ei^ht  is  barren,  and  when  a  marria^'^'  is  sterile,  the  w<jnuin  is  tn  blame 
nine-leatbs  of  the  time. 

In  studying  and   rc|M)rting  on  physical  incapability,  the  fi»llowing 

*  (1.  r.*.  n..  Jl;t  M(I..  3<II.  '  DfTH'  r.f.  Avclins.  I    Knlu.  274. 

'  Ddlirn  rr[k»rt>  nu  inUTwtiiiir  cusl*.  An  itulivitlnul  wiiw  lin-uiiht  uj*  iis,  «nd  wus 
cyiiJ-itU'rwI,  u  nirl.  Wh"ii  at  tlip  uj;e*^>f  twenty,  *=li<'  I'lynn  t*>  sutter  fn<n>  a  iien.<iitiMn  of 
lic'urinit  down  rvon-  four  wwk«.  Hrr  iiHUhtT  piin;;hi  Hif^iioil  uid.  The  }ili\>ii'iHii 
told  Imr  t)itit  tbt'rt*  I'xi^tfd  nu  iriipwiimtrit  To  im'iiKtnmli"n.  Imt  tlinl  if  t*he  wi^lti-iJ  to 
iiinrrv  nn  iiifiHinii  wniild  hnvp  to  hi-  imidf.  Th**  p;irl  f")  iiutrritiil.  imd  her  liui^txiiul 
shortly  ttftcrwflrd  rrnl  hir  to  Dnhnt  f-T  cxundntition,  and  Ik- ]>ri>nnHnr'i.'t|  llii- iiidividuMl 
a  miilM.     Tlu*  r*oii|*li"  idktuirifd  ii  divort'O. 

*  AiMonj;  (hi'  iKniclit**^  nnil  UnnuKm  tln'  id*i»  nf  i'hani*'  niid  discrracp  w«nl  with 
glfrilitv,  (ind  llir  lutt'-r  vvor^  .fui!^ii'rit  for  tli'^  dl'^^olnliim  of  thf  iiiiirriiii;f  Htition.  The 
Chri»^tiiin  idt'n  of  nutmuirc.  iiw  Immiii;  n  ivliiiinn  cnU'rcd  into  fnr  iiion*  idi.-al  imr|iit.»-rs, 
has  nniolioniled  tlie^'B  opiniona  of  stt-rih^  luHrriugci)  und  hiw  taken  nwiiy  their  severe 
conRcquenceii. 
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are  the  guiding  questions  :  Is  the  pliysi(«l  i)eculiarity  in  this  case  of 
one  spouse  as  regards  the  other  spouse  at  present  a  total  (1-2)  or  a  ])urtiul 
impediment  (3—4)  ?  Is  it  curable  or  incurable  (5-6)  ?  Is  it  discover- 
able by  inspection  or  by  expert  inspection,  or  by  further  experiment 
of  coliabitati<»n  between  the  {mrties  alone?  Theoretically,  the  com- 
plaining party  is  sexually  potent.  Thus,  in  the  old  pleading,  the  wife 
as  complainant  alleges  she  is  "  i*irgo  apta  and  iniacta."  But  the  burden 
of  proof  always  rests  uj>on  the  complainant.* 

Mental  Incapacity  (Insanity). — An  insane  person,  or  one  so 
deranged  as  not  to  understand  the  ordinary  affairs  of  life,  is  inconqK;- 
teiit  to  marry.  Without  mental  capacity  to  give  the  consent  necessan' 
to  a  valid  contract  there  can  be  no  marriage.  Tiie  party  must  Ix;  insane 
at  the  time  of  the  ceremony  or  contract  in  order  to  render  the  marriage 
void  ;  otherwise  it  will  be  held  valid.  If  the  mental  incaj)acity  were 
only  tem|)orar}'",  and  if  the  person  consent  to  the  union  during  subse- 
quent lucid  intervals,  the  marriage  will  be  confirmeil  and  valid.-  It 
hanlly  seems  necessary  to  add  that  the  degree  of  insanity  to  render  a 
nmrriage  void  must  be  such  as  to  render  the  party  incajKible  of  under- 
standing the  meaning  of  the  act :  it  must  be  more  than  mere  weakness 
of  intellect  or  natural  eccentricity.  The  consent  of  a  |)erson  who  is 
markedly  under  the  influence  of  liquor  is  good  and  binding,  unless  the 
degree  of  intoxication  is  sufficient  to  cause  complete  unconsciousness 
or  mania  a  potu,  or  the  drunkenness  has  been  produced  for  the  purpose 
of  obtaining  consent.  Cases  of  incajKicity  in  matrimonial  actions  are 
often,  in  fact,  confused  with  and  hanl  to  distinguish  from  cases  of  fraud, 
mental  dureas,  mental  weakness  due  to  age,  sickness,  or  drugs,  and  pjir- 
ticuLirly  undue  influence.  All  these  equally  may  l>e  causes  for  such 
suits.  A  clear  line,  however,  should  be  drawn  between  cases  of  pure 
incajxioity  and  those  cases  in  which  the  will  and  intentions  of  a  party 
to  the  marriage  contract,  normally  eomj)etent, — although  jxrliaps  barely 
so, — are  overcome  by  force  of  the  su[)erior  personality  or  will  of  an- 
other |)erson  with  or  without  various  assisting  circumstances.  Thecon- 
nei'tion  of  duress  with  hypnotic  control  should  l)e  referred  to  in  this 
connection  jt-*  a  subject  that  has  develo|>ed  through  numerous  experi- 
ments of  experts  in  this  interesting  field. 

In  a  matrimonial  suit  foundinl  on  mental  incapacity  a  ])revious  ad- 
jiidit^tion  of  insanity,  imder  either  a  writ  of  ffr  innnfit'o  itupuremJo  or 
otherwise,  constitutes  merely  a  rebuttable  presumption."^  Although 
mental  inca|>acity,  in  all  the  types  known  to  t!»e  nervous  specialists,  may 
ht*  cause  for  the  relief  already  indicatetl,  whether  due  to  disease  or  <!e- 
ii^'i  ;  whether  tem|X)rarily  manifested  or  artificially  pnKlnre<l ;  ()r  whether 
the  will  has  been  che;ite<l  or  overcome  by  another  will,  still  there  re- 
mains the  question.  What  form,  what  degree,  of  these  general  causes  is 
r(Ypn'n»d  in  such  oases? 

In  analogy  with  cases  affe<'ting  other  contnu'ts,  wills,  or  questions  of 
intent  of  a  defendant  at  the  criminal  bar,  the  eai)acity  recpiired  for  con- 

»9.S  in.,  a:3.  =  Ilftc  »o.,  :i.V.;  28  AIii..  otlo  ;  23  Miss.,  410. 

»  Banker  r.t.  Banknr,  fiS  N.  Y..-l(Mt;  1  Hu^^  Con..  41(J. 
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tract  by  t\w  ninrital  relations  must  Ite  tin*  rii|«icity  to  know  the  natun* 
an<l  cvmstNUH'iices  of  thr  art  dntu'.'  'riii,-<  t-apiirity,  thort-furc,  ninst  l»c 
tftioit  hfiv — i,  f.,  nuirriujie.  A  iimrriap'  Uv  ont-  /lo/r  tunnprnty  in  onJer  to 
Iw  unnullecl  or  given  the  relief  «>f  the  s|KM"i{il  jnris<llcti(»n,  must  be  such 
aw  to  :it!tvt  the-  eantnict.  I'lmt  wKioh  wtmlt!  ilisi^iinHfy  n  person  fmni 
eiitrrinj;  into  pnipcily  rclntlons  nii^ht  not  rcju'li  \n<  oajKi^itv  to  rontnirt 
:i  iiiiirnajr,-.-  'i'ln-  law,  tlierctoii',  duos  not  (itiin  a  in:ti*riii;re  <'ontraete<l 
cliiriug  a  *'  lucid  intiTvaJ  "as  a  siihjei^t  for  its  tnterlei-cni'e.  In  jieneml 
no  relief  can  be  obtained  for  attacks  of  in!*unity  l)of<)re,  followitd  by  |x'r- 
niaiH'iit  insanity  after,  niarrinfr*--  p4'i*sons  afllirtc«l  with  nicnupnianiii, 
pyroiimniu,  Ideptoinania,  i»r  di|t>onKJiiki  may  not  be  in  aiiv  Iv^.d  mannrr 
untit  to  make  tlte  inarria^o  eontr.u-t. 

Intoxleation  niiglit  well  legally  ineapafitate  a  iM.'rs«>n  froni  eoutract- 
ing  marriage  at  the  aime  time  that  he  was  alive  to  ordinary*  pntperty 
relatione.  Tlu-  artificial  means  of  priMlnein^^  nieutal  inrapneitv  are 
chlond,  o[ttuni  and  its  alkahods,  hasheesh  (carinahis  Indira),  ethrr,  and 
nitiNjUH  oxiil.  Tbej*4»  agemies  also  figure  in  eases  of  niK-oiiscions  adul- 
tery ;  tlic  ease  of  seMial  relations,  real  an<l  imaginary,  ^e^ulting  from 
tlie  adinuiisiratioii  nl*  nitrous  osid  are  <piite  curious.  In  a  ejkse  wheiv 
it  is  clearly  }>ro>  m1  that  the  defendant  \\\\>  iu>jme  at  tin-  time  of  the 
conunission  of  adultery,  no  legal  adultery  can  Ix'  made  out,  intent  being 
absent. 

AVith  regaixl  to  imthu'  influence  we  may  well  (piole  Wharlon  and 
Stills,  vol.  i.,  p.  13  :  '*  Undue  influence  is  not  men^ly  menial  ilebilitA' ; 
it  is  the  latt<'r,  plus  the  active,  iutcrfen-fu-i'  <if  another — r.  r.,  it  is  not 
gubjtrtivcj  but  objective.  Mental  iiehility  alone  would  not  sutKee.  For 
it  is  oonceivahle  that  a  person  wwik-niin<lwl  to  a  certain  degree  might 
contnict  a  lawfid  marriage,  knowing  the  ineiilents  of  such  Avell  emnigh, 
yet  a  marriage  of  the  siune  jkm-sou  in  a  eji>e  wlierc  aiiotlier's  will  wa> 
impose<l  upon  hint  liy  l^^ree  of  any  asHU'ialion,  sngge>(i<ni,  aw  fraudulent 
ingredient — juil  atuounting  alone  to  fiiuid— would  be  voi<iabie.'* '^ 

Duress. — A  eomiadson-  marriage  is  illepd  unlens  afterward  con- 
firnu'd  bv  the  act.--  of  tJie  fwn'ties.'  A  man  or  woman  foired  into  the 
relatiitMslup  from  I'ear  oi'  bmlily  harm  is  m^t  legally  luarrieil  unless  he 
or  slic  aftiTward  acquiesces  by  minntartf  sexual  intert*oiii>e  or  by  ex- 
presseil  wctrds. 

In  urging  condonatirHi  agiiinst  a  wife  who  I-;  plaintitf  in  a  divorce 
suit,  dure~4s  <if  the  husband.  tSiat  was  ti>nnerly  sit  frc^i|ueiilly  irnplicHl 
bv  law,  is  still  i-nnsidcretb  Thus,  <"itntlonation  is  ]i's<  readily  jirove^l 
id*  the  wife  than  of  tlie  husband,  owing  to  llie  usual  rehui^tns  hetwirn 
the  si^Wii  fr*ini  a  financial,  n^M-ia!,  ruid  g^-uend  historic  stamlpoint.  Of 
course,  an  iusiuie  jktsou  cjuuioI  coniliuu'. 

Other  Questions. — Cruelty. — The  evidciu-e  of  actujil  cruelty  is 
tlie  sanu*  a>  that  of  i.nlinarv  assault  cases,  as  to  marks  of  violen<'<',  etc., 


'  52  Ml'.,  50:>;  44  Xft..  -Wl  ;  14  Boh..  4X8:  24  Wt'iid..  S.'i ;  1  H.-u^t..  a08  i  [Vlii- 
wiire) ;  on  Mf..  2-'.r, ;  4  t'on..  217  :  21  Weinl..  142.  »  Tnn«  rs.  llnnipy.  1  F<wt..  4- 

*  I'ndno  iiifluenco  :  Perkiii!«  r%.  Sctitt.  23  l(»Wft,  237  ;  Pnrtsmouth  r«.  Portsnioutli, 
I  Hiii:.  Ect'.,  855.  *  n  Bhxi..  297. 
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trwitetl  elsewhere.  But  in  matrimonial  actions — cruelty  being  a  cause 
tor  divorce  in  some  jurisdictions,  and  for  a  separation  in  others — there 
are,  in  addition,  many  and  differing  interpretations  of  the  term  cruelty. 
Thus,  under  this  head,  are  fear  and  mental  cruehy.  Further,  cruelty  is 
a  relative  term,  **  vertttut  Juuw,^  so  that  tlie  circumstances  of  each  case 
ar;»  separately  considered  with  relation  to  the  relative  power  of  inflicting, 
and  susct»ptibility  to,  cither  physical  or  mental  torture.*  Again,  in  juris- 
dictions where  sodomy  or  sexual  perversion  generally  is  not  a  cause  of 
divorce,  it  may  wmstitute  "  cruelty  "  or  cause  for  separation. 

Both  refusal  of  the  sexual  embrace  and  the  infliction  of  excessive 
intercourse  have  been  held  to  ha  cruelty.  A  venereal  disease  communi- 
mtti!  to  the  plaintiff*  by  the  defendant  has  been  so  considered.  Pro- 
fanity, various  kind**,  degrees,  and  amounts  of  abuse,  either  with  or 
without  thresits,  have  been  held  cruelty  :  whether  produced  by  insanity 
or  disease,  it  is  cnielty ;  the  innocent  s|)ouse  neetl  not  suffer  it.  The 
<|iiestion  of  intent  not  l>eing  amsidered,  it  does  not  avail  the  defendant 
to  show  Ins  cruelty  to  Ik*  due  to  temj)er  and  not  to  malice.  The  health, 
tem|)erature,  and  mental  condition  of  the  plaintiff  being  of  such  im- 
|>i>rtance,  the  physician  and  nerve-s|)ecialist  have  an  ample  field  in  these 
cases,  and  are  actually  employwl  largely  on  them.  Conduct  that 
<-auses  great  ment:d  suffering,  making  life  unbearable,  very  frequently 
lias  l)cen  held  sufficient.' 

In  cases  of  mentiil  cruelty  the  real  theory  is  tliat  the  mental  condi- 
tion has  had,  or  would  have  had,  an  indirect  effect  on  the  physical. 

Evidences  as  to  unchastity,  «)f  unnatunil  practices,  of  venereal  disease, 
of  pregnancy,  of  ni|>e,  of  copula,  are  the  same,  as  far  as  the  questions 
l>ear  on  marital  questions,  as  in  ti»e  other  amnections  elsewhere  discussed. 

In  a  unique  csise  coining  under  the  dire<^t  observation  of  the  authors, 
ami  in  which  they  were  professionally  em])loye<l,  evidence  of  menstrua- 
tion was  given,  in  a  wise  of  divorce  for  adulter^',  as  constituting  or 
t<*nding  toward  a  defense.  As  the  defcn<laut  was  found  almost  in  Jfa- 
f/rttnte  dt'iicto,  the  plaintiff  very  pro|>erly  considered  that  this  evidence 
was  not  highly  presumptive  of  innocence  and  refused  to  cross-examine 
4>r  nAnit  as  to  such  a  class  of  evi<lence.  If  it  is  claimtnl  that  a  forced 
marriage  has  been  even  ])hysically  consummate*!  by  force,  evidence  as 
to  nqx*  In'conus  relevant. 

Copula. — Disaiiirmance  of  uuirriagc  with  v«>luntarv  copula  is  gen- 
epally  neci*ss;ir\'  to  get  relief  for  fnuid.  Copula  under  an  informal 
oril  contract  to  marr}*  is  n<»ce8sary  t4>  (Nmipiete  such  marriage.  Note 
in  this  conntN'tion  the  ex])ression,  *'  cohabite<l  for  any  considerable  period 
of  lime  "  in  the  New  Yctrk  laws. 

Pregnancy. — Conceal*'*!  pregnancy  at  time  of  entering  into  tlie  mar- 
rbig**  ("ontract  is  a  gn>un*l  for  ainuilment ;  otherwise,  in  genend,  even 
<'<>m'c:d<'d  antenuptial  pregnancy  is  no  ground  for  annulment.  This  rule 
is  foinid<><l  on  favor  shown  marriage  by  public  |>*»licy. 

'  X«»  law  ''f  Hvrnitj*^!.  of  ilic  nonnal  cftW-t  of  tlie  comlurt  ooin]»IniiUMl  of,  on  a  nor- 
tii:il  pfr-.Mi  i«  4'<»n*Hlorwl. 

•<4  Alri.,  'JTO;   1«  Kan.,  41'.i;   IH  Ti-xus.  2*20;  :J1  Wis..  li:r>,  vtv. 
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Venereal  Disease. — This  niny  be  the  bams  of  a  cbai^  of  cniclty,  unci 
may  bo  cvklcnce  ul'  iuIiiIUtv  if  fiistoiieil  ii|nin  tbe  piilty  party  Um  ]iMig 
a  titiio  after  tbo  bcgiiiuiiijj;  ot'  the  imuriage  tu  be  lUe  result  of  inU-rcoiirse 
bofbre  niarria^. 

Access.  Birth  of  Child  (As  stated  elsowlicro  nmrc  fully  un<ler 
Birtli  atnl  LL');itiin:ii-y ). — A  cliiltl  vvlwi  conltl  liavc  brrti  b*ini  within  u 
b'f^il  tiiiir  wlU-r  !ire*s?-  is  |^n:siini(xl  to  Ijc  the  ebilU  of  llic  luisbainl  ;  but 
if  NvitliKLit  such  time,  is  illejj;itiniate  ami  i«  pro«if  |)*)sitive  ui'  mliiltrry 
and  iHiaiiHO  for  divtinH:', 

Unchastity. — C'lineealeil  antenuptial  inieliasti ty,  iinle-rs  iirc^natiry 
result  aiitl  exist  at  niiU'riajrf,  is  aliiuKt  wltboiu  ex<-4-ption  iijsu(fieier»t 
cnnse  for  aiMUibiH'iit.  Tlie  nile  iiere  on  publ](*  ^rruuiKis  is,  rr/rrr/^  emptor. 
Havin;;  U'l'ti,  niiknovvti  t«i  busband,  a  prostitute  before  marriage  is  a 
gmuiul^  bowever,  iu  some  jiuisdietions,  as  in  Virjrinia  and  West  Vir- 
gil tia. 

Access. — In  peueral  tbis  espials  eobaliitation  in  ronloinplalion  f>f 
law.  To  all  intents  ami  jmrjmses  they  are  synonym.'^.  Tlus  is  parlieu- 
larly  important  in  <piestiuns  ui'  eondonatimi.  The  ]>resnniption  Is  but 
sllglitly  stronjjer  in  a  e;ise  wliere  h|Hiust's  stay  all  ]iii<rlit  in  a  i-ootu  Mlicre 
tliei'e  is  but  one  bed,  tliiin  in  sueli  a  vsell-enntnistL'd  ease  where  tliey  are 
merely  alone  for  a  \'v\v  miiuites  in  ihe  winie  moni  by  duy^  or  liave  pri- 
vacy for  a  short  time  in  a  separate  domicile  (private  bouse  or  apirtnientj, 
usin^a  suite  of  roimis  and  servants  being-  in  siieli  doniieile. 

Miscegenation. — Befon*  leaving  the  topie  of  marriage  ami  divoree, 
the  subjnet  of  niis(*eir<'nation  !-lii>uld  not  be  rmiilted.  In  sevend  of  tiie 
states,  ris  already  stilted,  marriages  between  white  persons  and  negn>cs 
or  Inibans  are  stnctly  forbidden  imder  penalty,  tlie  marriaf^e  beinf^  void 
nr  vcndable  aeeortlinj;  tr^  (lie  juns<lietion.  The  p:round  ihv  lliis  Iffjisla- 
tion  i-;  the  pnhlie  henltb.  It  is  based  upon  jihysiolofjie  faet^  niid  tbrories, 
and  tlu'  jjcnend  belief  thai  tlu'  mitnnd  law  4if  seloetion,  '^  earh  after  its 
own  kind,"  ajijviies  in  races  nt'  mm  as  it  chjes  to  ainmais.  Hybrid  or 
cr*»s3  breols  are  rejjarded  as  infenor  to  the  pnrc  V»htod  of  either  race. 
A  fan*(UH  wmthirn  ^lethinlist  bishoji  (roliiretl),  howrver,  shows,  bv 
ap|*t'al  to  facts  and  H;:ure>,  that  tbe  Afrieiin  raee  on  tbis  eontinent  is 
luTomin^  rapidly  aUsttrlM^I  by  iind  into  thi-  Caiuyisian  or  white  raee  bv 
irregular  nniiais  without  any  ajipreeiable  deterioration.  Fum\  this  it 
api^ears  that  the  appiThensi*»n  of  denmndization,  etc.,  is  rot  well  f<»nndrd 
so  far  as  mis<'e<renatron  between  neg:r(»e-i  and  whites  is  eoneerned.  Still, 
whore  sneh  proliibition  is  in  vrtgne,  tbrrr  sbnnid  be  a  severe  penalty  for 
those  persons  who  deliberately  and  ill<'jrally  tbrni  a  niiio!i  to  bring  into 
tbe  worhl  ehildn-n  whom  they  know  can  never  beetime  legitimate.  The 
imn>eeat  little  sntT'erers  of  sneh  marria^s  are  ebiefly  to  be  e<Misi(hrid, 
and  the  law  aims  at  previ-ntion  by  intlirtint;  heavy  ]H-nalti(s  ;  wfdlr  by 
merely  dt'chinng  the  marria^re  void,  tlie greatest  jmnishment  lulls  diret-tly 
upon  the  ebihlreii,  and  not  tn>on  tlu'  parties  themselves. 

Mental  Incapacity. — Tliis  is  sonn^times  a  Jr^«lmd  fiir  matrimonial 
netiutis,  annuhnent»  divoree,  f>r  sejKirjition,  aefonliniir  to  tbe  jnrisdirtion, 
as  has  Ihkmi  noteil,  and   is  a!sf»  a  defense  to  civil  and  eriminal  charges 
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of  adultery.  As  a  cause  of  such  actions  the  insanity  must,  in  general, 
exist  at  the  time  of  making  the  marriage  contract ;  incurable  chronic 
mania  or  dementia  for  ten  years — L  e.,  after  marriage — is,  however,  a 
cause  for  divorce  in  the  state  of  Washington ;  and  insanity  after  mar- 
riage, for  limited  divorce  or  se|)aration  in  Arkansas.  The  insanity  must 
l)e  concealed  from  the  complainant,  and  the  latter  must  not  delay  his 
application  for  a  remedy  or  act  so  as  to  ratify  the  marriage.  Antenup- 
tial temporary  insanity  is,  as  a  rule,  insufficient.  Mental  incapacity  as 
a  defense  to  chaises  of  adultery  is  one  of  the  evidences  of  lack  of  intent 
without  which  a  case  of  this  offense  cannot  be  made  out. 

Ijogically,  incapacity  at  the  time  of  marriage  should  be  a  ground  for 
a  suit  to  annul  and  not  for  divorce.  Insanity  as  a  defense  in  adultery 
became  an  important  question  in  the  celebrated  Mordaunt  case,  in  which 
King  Edward  VII.  was  named  as  cores{)ondent.*  In  the  case  of  an 
insane  defendant  the  consequences  are  sufficiently  terrible,  whether  tes- 
timony of  such  defendant's  guilt  is  admitted  or  refused. 

'  t^ee  Urdman's  Judicial  Aspects  of  Insanity^  p.  339. 
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j'RAmfE  nuiv  l>e  (IrfiricHl  to  hv  tiio  fniliire,  to  the  dnmapc  of 
the  jmtiont.tin  tlio  part  at' a  [►liysk-iim  nr  siir|^f»(tn  in  txcTfisv  (tiat  dcfrnn? 
of  cure,  skill,  (lili^-^oiiri',  n\u\  jnd^nuMit  tluit  thf  law  retjuires  in  the 
troatrnont  of  siu-li   patit'nt. 

Malpr:u'ti<'<!  may  he  oonsitlereil  under  two  lioiitls  :  civil  atul  rriniinHl. 

I.  Civil  Malpractice. — TW  jrist  of  an  nvthm  for  civil  malpriu-litv 
is  nogligtnic-e.  The  ruics  ot*  law  ^iveruiaig  this  inijiortaiit  siiljjfct  are 
well  staUxl  by  Judge  Cooley  io  his  work  on  To/in.  W'v  raiinot  do 
l>etter  than  ipioto  his  Inn^ua^c  : 

**  As  the  promise  is  not  dirtet^enl  in  the  ruse  of  the  physician  ami 
surgeon  from  what  it  is  in  (he  <'aseof  ;ni  attorney,  solii-itctr,  aiui  proctor, 
one  general  nilc  may  he  given  wliich  will  ajvply  to  ulL 

"The  English  authorities  are,  ])erhaps,  somewhat  nii>re  imlnlgent  to 
the  faults  and  mistakes  of  proil'ssi<»nal  men  than  are  thoNe  of  this 
conutry.  Thns,  Lord  ('amjihell,  with  the  full  roiunirrenee  <if  his  ass(>- 
cintes  in  the  Honsi:  of  Lunls,  dcehiriMJ  that  in  onler  to  maintaici  an 
action  ag:tiust  luiu's  legal  adviser,  it  was  nwt^siiiy,  '  most  nudouhttnlly^ 
iliat  the  prolrssitMial  adviser  sliould  hv  guilty  of  some  miseonduel,  sonit* 
fraiuluU-nt  priM-ee^liug,  or  shonid  ht-  I'liar^^i-ahh-  with  gro,-s  tirgligeuec  or 
willi  gross  igiioranet'.  It  is  rndy  upon  one  or  the  other  of  these  gnnnids 
tiiHt  the  clii'iit  ran  nmintjiin  an  aetion  agidui-t  the   profcs.-ioMul   advi^e^.* 

'*Oii  the  other  hand,  the  rule  is  laid  tlown  in  Pennsylvauta  that  the 
professional  man  must  hring  to  the  pra<'tici'  of  his  profr.K>i(Mi  a  degriv 
of  skill  and  dihgt'tiee  siieh  as  those  *  tluirotighly  etiueatrd  in  his  pn)fes- 
sion  (Utiinarily  rniphiy.'  This  is  a  severe  nilc,  and  (i.\<'s  a  slandaiil  of 
professional  skill  and  attaintuent.s  whieli,  in  the  newer  portions  ui  the 
country,  wimld  Ik*  <|iiite  out  of  the  <]uestifui.  lu  New  Hampshire  the^ 
nnd<'rtnking  of  the  praetitiouer  has  heen  stated  in  the  following  language  : 
*  By  OIK"  taw  a  [H-rHiii  wlio  (itlers  his  st'rvii-es  to  the  4'oriunnuity  grnerjdU  , 
or  to  any  individual,  for  (■in]>Uiymen(  in  any  prnfrssional  ejipaeity  as  a 
pennon  of  skill,  eontiiicts  M-ith  his  eiiijdoyer  :  I.  Tlutt  he  |M>sses.ses  that 
H'asimable  degree  of  learning,  skill,  and  exjKTieuee  which  is  ordinarily 
|H»sscsscd  |)v  the  professors  of  the  same  ai"t  or  Mirnre»  and  whifh  is 
ordinarilv  rctpirde4l  liy  the  eiimuinnity  aiul  hv  those  rouverwmt  t\iih 
that  employment  Jis  necessary  aiul  siiflieient  to  ([ualifv  him  to  engage  in 
such  business.  *J.  That  he  will  use  reasHiuablc  and  onlinary  *-nr*'  and 
diligenc*'  in  the  <'xertion  of  his  skill  ami  the  apjilit-ntion  of  lijs  knowl- 
etlge  to  accomplish  the  pnqxis**  tor  whirh  he  is  cinploved.  Me  <l(tes 
not  UTulertake  lor  extnionlinnry  cnre   or  extraordinary*  diligeno«»,  any 
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mure  than  he  does  for  iincommon  skill,  3.  In  stipulating  to  exert  his 
skill  and  apply  hi.s  diligence  and  care,  the  medical  and  other  professional 
men  contract  to  use  their  best  judgment.'  This  is  believed  to  be  an 
accurate  statement  of  the  implied  promise.  The  practitioner  must  pos- 
sess at  least  the  average  degree  of  learning  and  skill  in  his  profession 
in  that  part  of  the  country-  in  which  his  services  arc  offered  to  the 
public ;  and  if  he  exercises  that  learning  and  skill  with  reasonable  care 
and  fidelity,  he  discharges  his  l^al  duty." 

A  different  rule  has  been  at  times  laid  down.  Thus,  in  McCandless  rx, 
McWha,  22  Penn.  St,  261,  the  rule  was  stated  to  be  that  such  skill  iind 
<liligence  must  he  exercised  "  as  thoroughly  educated  surgeons  ordinarily 
employ  "  ;  and  in  Holtzman  rj*.  Hoy,  118  111.,  5«*}4,  Mr.  Justice  Mulkey 
st4ites  that  the  duty  of  the  defendant  "  was  to  bring  to  the  case  in  hand 
that  degree  of  knowle<lge,  skill,  and  care  which  a  good  physician  and 
>urgetm  would  bring  to  a  similar  case  under  like  circumstances."  The 
rule  first  above  stated  is,  however,  believed  to  be  the  correct  rule. 

Negligence  is  never  presumed,  but  must  be  proved.  In  an  action 
for  malpractice  the  burden  of  the  proof  is,  therefore,  u|>on  the  plaintiff 
to  show  that  the  defendant  failed  to  exercise  due  skill,  care,  and  dili- 
gence, and  that  the  damage  to  plaintiff  was  the  result  thereof.  The 
professional  skill  of  the  defendant  is  the  issue  in  such  a  case  ;  but  the 
only  way  of  showing  a  lack  of  it  is  by  proving  that  he  did  not  exercise 
it  in  the  treatment  of  the  plaintiff.  The  posseasion  or  want  of  pro[)er 
skill  csinnot  be  proved  by  general  reputation. 

The  mere  fact  that  the  defendant  has  failed  to  cure  the  patient 
raises  no  presumption  of  the  want  of  proper  care,  skill,  and  diligence ; 
and  the  fact  that  a  fractured  limb  is  shorter  after  the  recovery  of  the 
patient  than  it  was  before  the  injury  is  not  even  prima  /arte  evidence 
of  a  want  of  skill  on  the  part  of  the  attending  surgeon. 

One  who  is  not  a  regular  physician,  but  who  holds  himself  out  as 
such,  is  bound  to  exercise  the  skill  and  diligence  usually  jwssesscd  by 
regidar  physicians  in  the  treatment  of  such  diseases. 

A  physician  possessing  a  r(»as<jnable  degree  of  learning  and  skill, 
and  exercising,  acconling  to  his  best  judgment,  reasonable  and  ordinary 
<rare  and  diligence,  is  not  liable  for  a  mere  error  of  judgment  in  advis- 
ing a  {larticular  reminly  about  which  there  is  a  difference  of  opinion. 
To  hold  a  physician  liable  for  every  error  of  judgment  made  in  the 
onlinary  course  of  practice  would  l>e  to  delwir  him  from  the  exercise  of 
his  profession  and  to  deprive  the  public  of  the  benefit  of  valuable  sor- 
vicv.  The  law  does  not  require  infallibility.  A  medical  man  cainiot, 
as  a  rule,  \ye  held  guilty  of  nt^gligence  for  not  employing  any  piirticular 
remetly,  since,  as  a  rule,  there  is  never  any  one  s|>ecifi(*  remwly  in  the 
MM*  of  which  all  authorities  an*  agreed.  If  it  could  be  shown,  however, 
tliat  all  authorities  agreed  that  a  j>articular  dnig  should  be  used  in  a 
[(articular  case,  a*,  for  example,  a  certain  antidote  in  a  case  of  jM)ison- 
ing,  the  failure  to  employ  su(^h  sjx»cific  would  probably  <»onstitute  action- 
able n<»gligence. 

There  is  no  implietl  warrant  from  the  contract  of  employment   that 
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a  cure  will  be  oflTt'oUHi.  It  is  cfinijK'teut,  however,  lor  a  ]>]iysiciaii  to  con- 
tract, if  ho  scc.-i  fit  to  do  ,s<t,  that  it'thcrc  is  tto  cuiv  there  shall  Im-  no  jwiy. 

A  physician  niay  dccliiu'  :i  c;iso,  but  having  viwc  uiulcrtukcii  it,  lie 
must  continue  his  tiervices,  even  if  gratuitous,  until  n  retLsomihte  time 
bus  \)ev\i  given  the  jwtieiit  to  |nocLnv  iinoiher  |fhysiciun  ;  wIkti'  his 
.services  are  not  gnitnilous  he  has  n**  ri^iit  to  desert  a  ]KUient  wttlmut 
reasonable  eiiuse  helore  the  end  of  the  illnes^  lie  has  undertaken  to  treat. 

As  respects  vofunhiri/  .sfrviciM,  Judge  Cooley  lays  down  tlic  rule 
thus:  "  M'here  frieiuls  and  acquaintances  are  accustomed  to  give,  and 
do  give,  ti>  earh  other  voluut,arv  services  without  eA|ieet!itiiin  of  reward, 
eitlu-r  ixH-anse  other  assi>tunce  cannot  Uv  jut<ciirrMl,  or  hecatise  the  means 
of  iiarties  nee<ling  lielp  will  not  enable  them  ttM-ngnge  such  as  may  l>e 
within  reach,  tlie  law  will  not  im|)ly  an  undertaking  for  skill,  even 
when  the  services  are  sueli  as  jirofcHsioiial  men  alone  are  nsunlly  ex- 
|Rvt4'd  to  ivnder.  And  when'  then-  is  nt>  un<U'rtaking  for  skill,  the 
Mant  of  it  uin  civiite  no  liability.  So  the  'sli^eet  opinion  '  of  jin  at- 
torney, given  in  answer  to  a  casual  in(|niry  l)y  one  to  whom  he  holds 
no  professional  relation,  ciuHiot»  however  ernineous,  rcTuler  him  liable. 
But  when  one  holds  hinisflf  out  to  the  iniblii'  as  having  pn»lessi(Mi:d 
skill,  and  olli-rs  his  srrviecs  to  ihnsc  who  arecpl  them  on  that  Hup|»osi- 
tioii,  Ik-  is  rL^ponsil»l<'  Ibr  want  of  the  skill  he  pn-lends  In,  i^wn  wlien 
hiis  services  arc  R-ndeixnl  gratuitously.*'  Under  the  cin-nnislauws  first 
above  stated  the  one  who  nuderttikLS  the  treatment  of  a  jmlient,  either 
vohuilarily  (h^  u|Hin  n-ipn'st,  is  liable  only  for  gross  negligcn<'e  ;  but  if 
by  f<ireing  himself  into  a  ejise  he  exrludes  n  eiimjx'lfnt  pjivsit-ian,  he  is 
liable  ior  slight  negligence  or  (or  lack  of  the  skill  and  diligetu'c  (4'  the 
sjM-^'ialist.  In  genend  it  may  be  said  that  the  liability  of  one  rendering 
mwlicnl  services  is  measui'cd  by  the  amount  of  skill  he  undertakes  to 
ex(Teise  ;  and,  as  we  have  sei'U,  tlie  matter  ^^f  comp-nsation  is  im- 
matrrial. 

A  physician  must  always  use  his  Iw^st  judgment  ;  ami  M'liile  he  is  not 
ivsponsihle  for  mere  errorn  of  judf/ntrnt  or  mere  nuHtakes  in  matters  of 
n^iMinabb'  doubt  anr!  niieertaintv,  if  the  error  of  jndgnniit  is  .si>  gniss 
as  to  Iv  inconsistent  with  thi'  u^e  of  the  degree  of  skill  re^juired  bv  the 
law,  he  will  be  liable  to  an  action.  WIhtc  errors  of  jndgment  n'sult 
frum  the  want  of  ordinary  care  and  skill,  ivs|M^insibility  atTaeiics,  how- 
ever carefully  the  jndgment  in  exercised.  In  exercising  liis  Wst  judg- 
ment lln-  phvsician  \i*  re*|nire*l  onlv  tn  antictpate  the  nature  ami  jirob- 
jd*]e  i"ons4't|neners  of  his  tnatinent.  J(  has  been  lu^hl  that  he  can  nut 
be  held  responsible  lor  ihc  disastrrms  effect  n-sulting  from  administering 
chhintfcirm  as  an  anesthetic  to  a  ]){(tient  of  a  peculiar  tenipenunent 
where  sn*"li  |K'eidiaritv  was  (uiknown  to  Inm.  Its  administration,  how- 
ever, withiiut  a  previous  rareful  pbvsieal  i-xandnatinn  of  the  pattrtrt^  nr 
its  atlministratiim  by  a  denti>t  without  tin-  assistance  of  a  cnnpctcnt 
physician,  and  to  a  patient  in  an  upright  pr>si(ion,  se<'ms  clearly  eul|m- 
ble.  Common  prudence  would  also  n-iiuire  that  neither  it  nor  any  i*tlier 
aneslht'tic  should  l)e  administered  without  the  aid  of  a  competeut 
physician. 
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A  physician  cannot  linvrully  try  exiK'rimonl.s  upon  liis  jvitients  to 
their  injun'. 

One  who  pmfesst^  to  lulhere  to  a  partinilur  aehooi  of  pntettW  must 
ci>m*'  np  to  its  nveni^e  stuniiiml,  and  must  In*  jiulgiil  hy  it.s  tests  and  in 
the  Hgbt  of  the  present  day. 

A-s  l«">  ihc  niotic  of  iroatnu'nt  in  a  given  ea.se,  when  it  eonfi)rnL«  to 
tlie  t*ettle<l  practice  of  tlie  piirtieiihir  school  to  which  tlic  physician 
helonjfs,  lie  is  relieved  troin  nil  responsibility  ;  in  sncli  cas*',  evideru-e  «tf 
the  practice  of  physicians  i>f  other  schools  is  inadnitssil»le.  Mhcre, 
however,  the  case  will  admit  of  but  one  mode  of  treatment,  the  use  of 
a  ditfercnt  motle  would  he  evidence  to  show  a  want  of  .skill.. 

AiViirdinij  to  the  well-consideretl  case  of  Nels<m  vm.  Harrington, 
72  Wise.,  oJU,  to  ctMjstitute  a  sch^x)]  of  mc<li(ii)e  within  the  rule 
relieving  from  liability  in  cases  of  alleged  malpractice,  it  must  have 
rohts  ami  principlejt  of  practice  for  the  guidunw  of  all  its  members,  as 
r£5-jx?ct'*  principles,  diagtio>is,  ami  remedies,  which  each  member  is  su|>- 
]K»-4tl  to  observe  in  any  given  'Mse.  So-called  chiirvoyunt  physicians, 
who  have  no  reeogniwHl  metlwxl  of  treatment,  were  in  tiiis  ca.-*  held  not 
lo  i^>astitute  a  scho*il  of  medicine  within  the  nivive  rule ;  and  hence 
such  an  alleged  physician  cannot  e8ca|>e  liability  for  malpractice  by 
howing  ihat  he  treate*!  the  |)laintiff  with  the  ordinary  skill  aiHJ  knowl- 
oilge  i»f  the  .-MX-alled  clairvoyant  system.  To  ese;i])e  liabiliiy  he  must 
»w  that  he  trejite*]  him  with  the  ordinary  Nkill  and  knowlc<lge  of 
physicians  in  giMMl  stJinding  piiu'lising  In  that  vicinity. 

The  pro|>er  and  only  mtxle  of  showing  want  of  hkili  on  the  part  of 
the  defendant  is,  as  alnn'e  state<l,  by  proving  that  he  di<l  not  cxercir^e 
it  in  the  jmrticuhir  cilh».  It  can  neither  U'  establi^lRMl  nor  disprovwl 
by  sJiowing  the  defendant'.s  general  professional  rc])utation  ;  it  is  im- 
ppfiper,  therefore,  to  ask  a  witnes-s  what  the  reputation  of  the  physician  is 
in  the  fNimmunity  and  among  the  profession  as  U-iiig  an  onliiuirilv 
kamcti  anil  skilful  pliysician.  The  treatment  of  eaeh  individual  case 
is  the  criterion  fur  ascertaining  the  ]»hysician's  liability.  It  has  been 
held^  alsOf  that  the  general  opinion  of  tlie  practitioner  with  whom  the 
phvMcian  studit'd  his  pntfes.siou,  nv  of  the  profess^jrs  of  the  sc1k>(»I  at 
which  he  wiis  graduated,  is  iiuitlrnissiblc, 

A  sign  or  other  pn>)f  that  one  actually  pnictiscs  medicine  or  surgery 
is  ^/nWi  j'fteif  evidence  of  his  professional  character.  The  |»ossessiou 
of  a  meiiical  diploma,  issuetl  by  a  college  having  authority  to  grant  de- 
^*r%t>t  in  nuHlicine,  [*>■  pnnifi  ftirie  evidence  (tf  onlinarv  skill. 
*■  The  mere  diet  that  the  defendant  refus<Hl  omsultatiini  with  other  men 
tif  his  s*'!t*iuv  is  n(»  assumption  u|Hm  his  ]mrt  that  he  is  jM>ssessed  of  moi-e 
fliao  onlinarv  skill  ;  and  his  declination  in  this  resjKxit  does  not  vary 
ihe  application  of  any  of  the  ndcs  above  stated. 

As  to  the  prtKif  of  allege<l  mal|)nictiiv  in  the  tivatmcnt  of  an  in- 
jun-*!  limb.  It  is  generally  pro|)er  to  allow  the  plaintit!*  to  exhibit  the 
limb  to  the  jtirv  ;  it  has  Iwen  hehi,  however,  that  the  litub  uprm  which 
th«  dhv^l  malpnictice  was  pnictiseil  wnuiot  be  exhibited  to  tl»e  jury  if 
1  vears*  have  elapsed  siutr  the  injury. 
T*I.IL— 13 
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As  bo  whether  tho  |)laintitf'  in  an  actii*n  I'ltr  nialprartiec  or  other  m- 
jury  caused  hy  nc^gligenoe  cnn  be  compelled  to  submit  his  person  to  an 

exnTninatinii  by  pliysiciaiis  Ivefore  tho  trial  is  u  <jUistio»  invi^lvtul  lu  preat 
nmrtic't.  The  lirttcr  opinion  .sirms  tn  bo  tliat,  indrpi'iulent  of  ^tatnt«', 
conrfs  of  <^'(miniiiii  law  have  ih*  sut'li  |H)\ver.' 

It  is  the  duty  of  the  patient  to  nHiperato  with  the  phy>ician  in  his 
endeavors  to  effect  a  cure.  If  tlie  injury  cornjilaJued  4*1'  is  due  to  the 
ei»ntril)iilorv  ne^iliirenrf  of  ihv  plnintiiV,  nn  rt'cf>vt'ry  {-an  be  had  ;  ii'  the 
M'ani  of  coo]iei*:ition  ui"  thi-  ]il;iiiititV  nicivlv  a*rp'avates  the  clfeet  of 
nialpractit^  im  the  f»art  of  the  physician,  it  vill  not  debar  a  recover}', 
but  will  ndligate  tlio  ^lamages.  Xe^ligt.'nLv  of  the  nurwe  ctmcurring 
with  that  of  the  phy.siciaii  has  Itecn  held  to  be  imputable  to  the  patient. 
This,  however,  will  (h'lwnd  upon  tlie  tpa^siion  wluthcr  sm-h  u  nurse  was 
the  agent  of  the  patient  or  physician.  If  tlie  aet.-^  c»f  ne^li^rcnce  can  l>e 
so  sc|>arate<]  as  tit  show  that  the  injury  was  due  ^oIely  t<»  the  fault  of 
tlie  physician,  and  llie  fault  of  (he  inirse  was  only  remotely  etmnectetl 
tberewiiii,  an  actinii  will  lie  against  the  j)hysician. 

A  physician  Is  re:^|M>nsible  for  the  results  of  his  ne^lijrence  or  iin- 
skilfulne&s  nittwithstan^liiij;  the  case  is  given  over  by  him  to  another  ; 
of  course,  however,  he  will  not  be  resp:tnsible  for  the  subsctjuent  negli- 
gence of  the  physician  to  whom  the  ease  is  tnu]sferre<l.  If  a  family 
doctor,  or  the  surgeon  of  a  compain'  or  society,  on  leaving  home  recom- 
mends, in  c;»se  of  need,  some  other  physician,  who  is  n<ft,  however,  in 
any  sense  in  his  eniployment,  it  does  ncit  make  him  in  any  way  liable 
for  the  injuries  arising  from  the  latter's  want  of  skill. 

In  an  action  brought  by  a  father  against  two  nieiliral  men  to  rc^'ovcr 
damages  lor  advi^-ing  him  to  suck  a  tnu^heotttniy  tnln'  of  his  chihl,  who 
had  just  been  o])enite{|  on  for  diphtherin,  without  first  ihdy  Miirning 
him  of  the  risk  he  nui,  whereby  he  himself  became  infeetLiI  with  the 
diH'nse,  it  was  hehl  that  there  was  no  cause  of  action. 

The  (Mpacifv  of  the  patient  injured  t(»  judge  of  the  probable  ivsuUs 
is  an  important  element  in  cases  of  nudpnictiee  ;  hence,  if  the  patient  is 
insjtni',  he  i-annot  be  chargeable  with  contribufi»rv  negligence  ;  but  wlicre 
a  patient  relics  upon  his  own  jndgment  ami  not  njion  that  of  the  sur- 
g4HHi,  as  to  the  propriety  of  the  o[)enition.  it  is  held  that  the  surgtMm  is 
not  H:il)l(^  for  the  injurious  consequences  resulting  therefrom,  premising, 
of  coiHsc,  that  due  I'urcand  skill  are  exereiseil  in  performing  sneli  opmi- 
tion. 

If  a  person  is  nttacktHl  by  u  fata!  disease  and  there  is  no  esc^ijie  tVom 

'  Sw  M.i7nii;iin  rn.  DHiiwiiw.  fu\,  R.  R.  C<i..  V2':>  N.  Y.,  50,  S.  CV  29  >'-  K. 
■Rep.,  23j  i  I'nii-n  T'ruiHo  ItaiirMiui  t'ompflny  r^.  BnOfonl,  141  V,  S.,  250;  PurlctT  vm. 
Eiislow,  1112  Illinni^,  272;  Luyd  rx.  Hiinniliftl  and  Si,  Jikj  Riiilmnd,  53  Mis**niri.  50t». 
Ctftifra,  SL'imM'il"r  rs.  Chiwip',  ot<*.,  RBilway.  47  Iuwh,  37');  Miunii.  rlc.  C'i«iii|iftny 
M.  BHilfV.  .17  Ohio  St.,  IU4  :  AU-hison.  oto.'U.  R.  Coinpttny  r^.  Tliul,  2it  Khiim*, 
4('.r. ;  white  va.  MUwAukrc  Riiilwuy.  'Jl  WihConMn,  f».10;  Hiiififid  r*.  St.  l*nul.  otc, 
Riiilmad  Comjwny,  83  Miitin'H>t»i.  1.S0:  Sltmrt  m.  Haveiix,  17  Ncbraiika,  2lt  ;  Owen* 
Tf.  KHn»as  C'ity  Riulmnd  (''Hnimiiy.  %'i  MiRsouri,  ]i\'A ;  Sililoy  vft.  Smith,  4*1  ArknnsUR, 
27n :  Misarniri.  otc,  Ruiln*ad  ('oni[«iiiy  ri*.  JnhiiS'in,  "2  Texas,  lt.'> ;  Riclnii"iid.  dr., 
Knilrond  vs,  Childrvt*,  82  Gm>r^i:t,  710;  AUihutnn,  ttu.,  Railway  r».  IIlII,  00  Ahi- 
bunm.  71. 
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it  save  by  a  <langerous  surgical  operation,  then  if  he  gives  his  free  and 
intelligent  consent  to  the  operation  and  it  is  skilfully  performed,  the 
surgeon  cannot  he  blamed,  even  though  the  {mtient  perishes  under  the 
knife.  The  burden  of  proof  that  the  patient  did  not  consent  to  the  oi)era- 
tion  is  upon  the  plaintiff.  If  a  woman  in  labor  is  in  such  a  condition 
that  her  life  can  be  saved  only  by  the  sacrifice  of  that  of  the  child,  then 
it  is  not  only  the  right,  but  the  duty,  of  the  attendant  to  save  the  mother 
at  the  expense  of  the  child.  Of  course,  in  such  a  case  counsel  should 
be  had  when  |x>ssible  before  resorting  to  such  extreme  measures. 

The  l)urden  of  showing  that  the  use  of  instruments  to  protluce  abor- 
tion was  necessary  to  save  the  life  of  the  woman  is  on  the  defendant. 

The  rules  of  law  above  stated  resj)ecting  the  liability  of  physicians 
for  negligence  and  malpractice  are  equally  applicable  to  similar  charges 
matlc  against  niidwives,  nurses,  medical  students,  chemists,  pharmacists, 
and  against  any  other  person  who  holds  himself  out  as  possessing  knowl- 
etlge  or  skill  in  any  particular  department  of  learning  or  practice. 

Dentists  likewise  are  subject  to  the  same  rules  as  to  negligence  as 
physicians  and  surgeons.  A  patient  must  exercise  ordinary'  care  and 
prudence  ;  so  that  if  one  tells  a  dentist  to  pull  out  a  tooth,  but  does  not 
say  which  one  should  be  pulled,  and  the  wrong  one  is  taken  out,  the 
sufferer  has  no  legal  ground  of  complaint  imless,  indeed,  it  is  quite 
apparent  which  is  the  offending  member.  The  patient  may  have  been 
a  little  careless  and  n^ligent ;  still,  if  the  dentist  has  been  so  very  neg- 
lectful of  his  duty  that  no  ordinary  care  on  the  part  of  the  patient 
would  have  prevented  the  mistake  or  injury  complained  of,  the  injured 
party  may  recover  damages.  The  fact  that  one  has  taken  chloroform 
will  not  affect  his  rights  or  remedies  against  a  dentist  for  any  mistike 
or  negligence. 

The  fact  that  a  dentist  extracts  teeth  gratuitously  does  not  relieve 
him  fnmii  liability  for  failure  to  perform  his  work  properly.  As  in  the 
CLse  of  physicians,  so  in  the  case  of  the  dentist,  it  is  a  good  answer  to 
an  action  t<»  recover  payment  fi»r  his  work  and  lalM>r  that  the  defendant 
hjis  l>een  injured,  instead  of  benefite<l,  by  the  plaintiff's  treatment, 
either  l>ec:iuse  of  his  negligence  or  want  of  skill. 

Sex  is  no  excuse  for  negligence  :  there  is  no  nde  of  law  that  less 
rare  is  required  of  a  woman  than  of  a  man. 

If  a  physician  should  Ix;  so  indiscreet  as  to  make  a  special  contract 
to  cure  a  persfm  of  a  certain  disease  or  deformity,  or  to  bring  about  any 
other  desirable  result,  he  will,  of  course,  be  liable  for  damages  for  a 
bre:ich  of  <»ontract  if  he  fails  to  perff)rm  his  agreement.  Common  ]>ru- 
deneo  would,  therefore,  dictate  grejit  caution  in  this  resjx'ct,  and  a 
^lardcMl  ppf^osis  in  every  cjise,  lest  the  jMitient  njav  pervert  what  is 
intende<l  as  a  mere  prognosis  into  a  positive  eng:igement  to  cure. 

Although  where  the  statute  of  a  state  requires  a  state  license  in  order 
to  authorize  a  physician  to  practise  medicine  or  surgery,  an  unlic(>nstMl 
physician  cannot  recover  at  law  comptnisation  for  siTvices  ren(lere<l 
by  him,  the  fact  that  he  is  unlicenseil  dcK's  not  affect  his  liability  to  an 
action  for  malpractice. 
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Althoiigli  it  may  not  ufl'(>r(l  nuicli  (imsolatifui  to  tlio  <l('ft'ii(hiiit  in  u 
niaijtr-ai'tioe  suit,  the  rule  <if  law  is  tlm(  an  uflion  i'ov  nuilpniotiw  dt.m^ 
not  at  rnniiTHiii  law  i^iirvivf  tht*  di^atlt  (if  the  defcnfluil,  ami  huiico  <1<w^h 
n(»t,  in  the  {ilwcnce  of  a  st;Uiite  to  the  contrary^  eoiistltute  a  ehiitn 
against  hh  estate. 

Althttn^fi  it  is  nut  within  the  jiowor  of  u  stiito  legishitiu'e  to  ilis- 
crirnin:tte  in  favitr  of  any  iwrtfeiihir  sfhfxi]  of  nie'lieitie,  vel  sneli  hnvs 
may  l»e  enartLMl  as  will  jimteet  tfie  peo|>lL'  fntin  ijriinrant  pretendeiv,  and 
rtHjnire  h';iniing  and  skill  in  the  school  oi'tnedicine  wliieh  the  physician 
professes  to  practise.  No  scliool  of  medicine  is  exempt  from  lialnlity 
to  an  action  for  malpractice.  Where  (*ne  not  specially  (jualifi<"<l  vc)lin)- 
teer^  to  heal  a  >iek  ]»ei"son,  he  ciui  he  iv^juinil  to  l>estiiw  onlv  snch  skill 
and  dili^rnce  as  are  nsnally  exerr-istMl  nndcr  snrli  cinnunstanccs  hy 
jKM'rioi»s  of  like  qnalilieations.  Jf  a  patient  voluntarily  empioys  in  one 
art  a  man  vrlu*  ojx-nly  exercises  another,  his  folly  has  no  claim  to  in- 
dnl^enee.  The  old  MahoiiuHlan  ease  cited  hv  FnflendoH"  witli  approha- 
tiou  is  very  much  to  the  ]>oint  :  A  man  who  had  a  disonler  in  Ids  vyv:* 
enlle<l  i>n  a  farrier  for  a  renicdy,  who  gave  him  one  eomnioidy  nsetl 
upon  liis  ipiadrnjM'dal  patients.  The  man  lost  his  siglit  and  limn^iit  an 
action  a^iin^^t  the  farrier  tor  damages,  hut  the  jndge  held  tliat  no  action 
woidd  lie,  tor  if  the  eonj]«Iainant  had  not  himself  U^en  an  ass,  he  vv<ndd 
never  havr  enipli^yed  a  htHM'-doetor, 

Bnt,  oil  the  e"*ntniry^  it  lias  heen  held  that  an  expert  in  the  <Hseas^s 
of  man  is  necessarily  an  expert  in  the  diseases  of  animals^  s<t  as  to  make 
his  opinion  eimipetent  evidence  n|Hin  the  question  as  to  whether  a  dis- 
ease with  \\  hieh  a  nude  Avas  afllieted  was  of  recent  ori|rin  or  of  long 
titandinjr. 

However  mnch  a  i"ey;ular  physician  may  ditfer  from  the  metluid  of 
tn'utrnent  ndfipte*!  by  the  profession  of  any  other  school,  sneh  as  honu*- 
opatliy  or  hy<lropathy,  the^e  systems  have  aeqnin^l  a  certain  rei^o^in'ti<ai 
by  tiu'  pnl)li<',  and  iji  snme  instances  le^al  n'eoM;intjon  hy  statute  ;  ant! 
it  is  not  to  he  ex|HM'te<l  tliat  an  adveive  venliet  will  1h^  ^iveii  men'ly 
l)ecanse  the  nnnlical  a(ten<Iant  pro  trmpitrv  pntctiseil  aecoixUn^r  to  these 
systems.  It  is  a  well-known  tact  that  the  same  drugs  are  to  a  veri* 
consiilrmhle  extent  ns4-d  hy  the  liest  ]>i-;ietiti<iners  in  the  two  leading 
6<'lioirls  itf  pnictice;  and  so  far  as  ^loJleern^  the  jinK'tice  of  ."^uriiciy  and 
obstetrics,  the  genend  jirineiples  of  practice  nuist  nwessarily  l*e  the 
same  in  every  rational  sy.'item.  On  the  other  hand,  mesmerism,  Coffin- 
ism,  Morrisonisni,  have  never  aiMjnin^d  such  a  status,  and  are  not  Itkely 
to  do  Ht,  Certain  other  systems  of  charlalainsrn  which  at  present  atv 
oeen|»ying  an  undue  share  of  the  attention  i>f  the  more  ere<luIou?*  portion 
of  the  comnmntty,  such  as  so-ealh*d  **  clairvoyance,"  "  Christian 
Bcience,"  "faith  healiuf]^/'  and  "  metaphysics,"  shoidd  he  inelude<l  in 
the  s;nue  n*te«>n'v.  It  would,  as  it  ms'ius  to  us,  he  vi-ry  ditlicult  tn 
frame  a  (h^iense  to  a  charge  of  mal[>r.ii'ti(v  pn-tem'd  ag'ainst  one  proies>- 
ing  to  hcjil  certain  ailmenls  hy  eitln-r  of  the  last  four  so-calh-il  systems, 
Snp|>ose  the  ease,  for  instance,  of  the  treatment  of  Btmngnlate<l  hernia, 
or  II  ponijiound  fnu^tniv,  (lishK-atioU)  placenta  pneviu,  or   hemorrhage 
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from  a  divided  artery,  by  means  of  faith  or  so-called  metaphysics,  or 
any  other  like  inefficient  means.  It  would  not  be  possible,  in  our  judg- 
ment, to  frame  a  defense  which  would  relieve  a  party  practising  such  or 
any  other  mere  expectant  treatment  from  liability  for  malpractice. 

As  to  the  question  of  dos&t,  however,  even  in  so-called  orthodox 
medicine,  very  considerable  latitude  within  certain  extremes  must 
necessarily  be  allowed.  Common  sense  and  experience  are  the  only 
safe  criteria  in  such  case.  As  is  well  observed,  however,  by  Drs. 
Woodman  and  Tidy,  "  No  experience  and  no  theory  can  be  held  to 
justify  giving  an  infant  only  a  month  old  J-grain  doses  of  opium  at 
frequent  intervals  as  a  dental  sedative,  or  J-grain  doses  of  strychnin  as 
a  tonic." 

Several  rides  may  be  fouml  in  treatises  upon  therapeutics  by  which 
to  determine  the  dose  proper  for  patients  under  adult  age. 

Youtiff^s  rnie  is  to  add  12  to  the  age  of  the  patient  and  divide 
the  age  by  the  sura.  Thus,  a  child  one  year  old  would  require  -^y  and 
one  three  years  old  -^  (4)  of  the  amount  necessary  for  an  adult. 

By  CoicUng^a  rule  the  proportionate  dose  for  any  age  under  adult 
life  is  represented  by  the  number  of  the  following  birthday  divideil  by 
24.  Thib*,  for  a  child  one  year  old  the  dose  wotild  be  ^  (-^)  of  that 
for  an  adult. 

Clarkf^s  rule  is  based  upon  relative  weights.  Assuming  the  average 
weight  of  an  adult  to  he  150  pounds,  for  whom  an  appropriate  dose 
is  unity,  the  dose  of  most  medicines  must  be  increased  or  diminished 
in  the  proportion  of  the  weight  of  the  patient  to  that  numl>er  of 
pounds.  This  proportion  is  represented  by  a  fraction  whose  numerator 
is  the  patient's  weight  and  whose  denominator  is  150. 

Actions  for  malpractice  are  most  frequently  brought  where  an  un- 
favorable result  has  followed  the  recliK-tion  <>f  a  fracture  or  dislocation 
or  some  other  surgical  oj>eration.  It  would  be  interesting  to  review 
the  re|>*>rte<l  cases  wherein  these  pjirticular  acts  of  malpractice  are  more 
fully  discusseil,  and  also  to  state  tlie  leading  principles  of  the  practice 
of  medicine  and  surgery  l>earing  upon  such  cases ;  but  the  limits 
assigned  to  this  article  f(»rbid  entering  into  such  details.  For  further 
det;iils  reference  is  made  to  the  cases  cited  in  the  various  digests  of 
repc»rte<l  cases,  and  to  the  Compilation  of  Reported  OiseM  upon  Civil 
Malpractici'  by  Dr.  McClelland,  in  which  latter  book  will  l>o  found  a 
large  number  of  cases  of  malpractice  in  the  various  departments  of 
meiiicine,  surgery,  obstetrics,  etc. 

a.  Criminal  Malpractice. — Bishop,  in  his  work,*  lays  down 
the  rule  as  to  homicide  from  carelessness  thus : 

"  Every  act  of  grf)ss  carelessness,  even  in  the  performance  of  what 
is  Lawful,  and  a  fortiori  of  what  is  not  lawful,  and  every  negligent  omis- 
sion of  legal  iUity,  whereby  <leath  ensues,  is  indictable  either  as  murder 
or  manslaughter. 

**  If  a  man  take  upon  himself  an  office  or  duty  ro<niiring  skill  or 
care, — if,  by  his  ignorance,  carelessness,  or  negligence,  he  cause  the 

>  Criminal  Lnw^  vol.  i.,  sec.  314,  seventh  edition. 
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tk'utli  of  nmitlier,   hr  will 


Itv   iif  injinslnuj;lit<*r. 


If 


ni  nmiTuer,  nr  win  im-  piiiiv  iir  niJinsinuji;iiT<*r,  .  .  ,  Ji  a 
]»t'rs<)n,  wliftluT  a  lUHliciil  man  i>r  m)t»  profi-^s  lu  ileal  with  tin-  lifo  nr 
ht'iilth  nf*  ain^thur,  lie  is  Ihiuiu]  to  iisi*  omupetent  .*kill  mid  Miffit-ifni  at- 
tention ;  and  It'  lie  cause  tin-  dojitli  of  aiiotln^r  tlinm^li  u  grL»is  want  of 
either,  he  will  l»o  guilty  of  manhbiiighuT." 

Bisliop  sjiys  further  : ' 

**  The  (Kielrinr  as  \u  phy.sieiiin  and  patient  is  not  quite  the  aamo  in 
England  imd  lire  L'nite<l  .States.  Anfl  possihly  it  is  not  entirely  har- 
ninnitMis  anuin^  onr  states.  Aecoitlin^  to  English  adjtulientiiin,  when- 
ever one  tnulertakes  ti>  cure  jinother  of  disease  *>r  ti»  jK'rfnrm  im  him  a 
siirgieal  (v|iemtion,  he  renders  hiiust^lf  thereby  lialilc  In  the  eriinitial  law 
if  he  diK's  n<»t  rjirry  lu  this  duly  sohh-  (k^^ree  oi'  skill,  thongh  what 
dejritH*  tnay  not  Ite  elear  ;  e<»nse<^uently,  if  the  patient  dies  through  his 
iJl  treatment,  he  in  indictable  for  manslaughter.** 

•*  Still,  in  an  English  ease,"  says  Bishop  in  the  same  seetion, 
'*  Willis,  J.,  ftnrt'  [Hit  t!ie  doetrliie  in  u  nmre  reasoniihlc  way,  tluis  : 
*  If  a  man  k'nnr  thttt  lie  ufiK  Hx/nf/  jut'dicim's  heiiand  hiit  inou-ft'tlf/e^  jind 
wjus  nie<ldling  witli  things  Iteycmd  his  reach,  that  was  enlpahle  rasinie^s. 
Negligence  tiiighl  consist  in  usiii^  medicines  in  the  usu  of  which  care 
was  r<.-([uin'd  and  oi'  the  jirojHTties  nf  whirh  ihe  [nrsitn  nsitig  thern  was 
igimrant,  A  [mtsou  who  At*  tuok  a  leap  in  (he  tlark  in  tin-  adminis- 
tration of  metlicine  was  guilty  of  gross  negligence.'  "  liish<tj»  then 
very  chameteristically  and  <logmaticidly  observes  :  "Now,  in  the  facts  (»f 
hunjun  life,  the  less  a  man  understands  nf  anything  ocrult,  like  the 
unserii  Workings  of  nKMiicini',  the  niun'  eonlident  he  \>  that  his  knowl- 
e<lge  "f  the  thinu  \>  jH-rtW-t.  TlieretorCt  some  nf  onr  Amerieau  <i>nrts 
have  hiid  down  (he  di«'trine,  not  attogcther  inliarmt»ni(»usly  M'itli  this 
uttenuiee  nf  the  leanied  English  judge,  in  substance  that,  since  it  is 
lawful  and  n>ntnu*ndaldc  lor  one  to  enn*  ant»ther,  if  he  undertakes  this 
ofli***'  in  gtHKl  faith  and  adopts  the  treatrmvut  Uv  diems  best^  lie  i-  not 
liable  to  be  a<ljndged  a  I'eloii,  though  the  tn-atim-nt  sfmnhl  be  enimeous, 
and  in  the  eyes  of  (hose  who  lussunie  to  know  all  abtmt  this  subjerl, 
which  ill  trutii  is  undurstotMl  by  nc*  rnortab  gnissly  wrong  ;  and  llidugb 
he  i^  a  iK-rsnn  mlletl  by  those  who  deem  themselves  wise,  gnwisly  igno- 
nint  lyf  niediciin'  and  surgery."  ^ 

"We  have  4]Uoti*d  thus  htr^ely  fruin  RishripV  excellent  b(H>k  because 
we  believe  tfiat  in  thus  dogmatizing  nineeruing  the  lack  of  knuwleilge 
of  their  [M'tHessiou  by  those  follrnvin^  the  piiictice  of  medleine  and 
fiiugerv,  be  has  bimsL'lf  crriHl  through  ^ross  i^'-nin":tnee.  *'  If  a  man 
knnr  ihiti  hr  imn  uxint/  mrriicuifft  hci/ftufi  his  kittnf'/rffff*\ii\n\  wasnteddling 
with  things  l»eyond  his  reach,  that  wa.s(in4UM»<l)  eMl|Kible  nisliness/'  But 
it  does  not  ap[»ear  that  Juslier  AVrlh-s,  in  the  wise  fmrn  whicli  the 
alHive  (|Uotation  was  mad(\  whieh  was  from  a  elutrge  U*  tliu  jury  at  ibi- 
Durham  Assi/es,  lHli4,  in(enile<l  to  say  that  this  was  the  only  kind  of 
culpuble   raslmess.      It  s^rms,  on  the  other  hanil,  that  this  was  merely 


•  rVimiwo/  fjf/w,  V(i|.  i. ,  IM*!'.  Vtt\4. 

'  Ibiii.,  vol.  ii.,  Mf.  664,  citiiitj  Cnininonwcnlth  r.*.  Thnnip«on,  6  Mass.,  134 
Rice  va.  ijtutfi,  B  Mo.,  &bl.     Sec  uUu  St«tc>  va.  St-lmlic,  65  lu.,  628. 
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an  illustration ;  for  he  immediately  adds :  "  Negligence  might  consist 
in  using  medicines  in  the  use  of  which  care  was  required,"  etc.  (See 
ifiipru.)  That  it  was  merely  an  illustration  is  further  ap[)arent  from  the 
fact  that  immediately  thereafter  he  adds  another  illustration  :  "  If  a  man 
were  wounded,  and  another  applied  to  his  wound  sulphuric  acid,  or  some- 
thing which  was  of  a  dangerous  nature  and  ought  not  to  be  applied,  and 
which  led  to  fatal  results,  then  the  person  who  applied  this  remedy  would 
l)e  answerable,  and  not  the  person  who  inflicted  the  wound,  because  a 
new  cause  had  intervcnwl."  In  the  beginning  of  his  charge  the  learned 
jud^re  yory  properly  said  :  "  Every  person  who  dealt  with  the  health  of 
others  dealt  with  their  lives,  and  every  j)erson  who  so  dealt  was  bound 
to  use  reasonable  care  and  not  to  be  grossly  negligent.  .  .  Another  sort 
of  gross  negligence  consistwl  in  rashness,  where  a  }x?rson  was  not  suffi- 
ciently skilled  in  dealing  with  dangerous  medicines  which  should  be 
carefully  used,  of  the  properties  of  whi<rh  he  is  ignorant,  or  how  to  ad- 
minister a  pro|)er  dose.  A  person  who,  with  ignorant  rashness  and 
without  skill  in  his  profession,  used  such  a  dangerous  medicine,  acted 
with  gross  negligence."  The  drug  given  in  this  case,  and  which  causeil 
de:tth,  was  a  tablespoonful  of  a  tincture  of  colchicum  seeds,  cf)ntaining 
■^0  grains  of  the  seetls,  18  grains,  as  is  said  in  this  case,  being  a  fatal  dose. 

In  Xanni/ Simptton'it  c<ise^  the  prisoner  was  indicted  for  manslaughter 
in  having  causetl  the  death  of  a  man  by  administering  white  vitriol  as  a 
nuilicine.  Bailey,  J.:  "I  am  clear  that  if  a  i>erson  not  having  a  medi- 
c-al  cilucation,  and  in  a  place  where  persons  of  a  nicflical  eduwition  might 
i»e  obtaineil,  takes  on  himself  to  administer  me<licine  which  may  have  a 
ilangi.'rous  effect,  and  such  medicine  destroys  the  life  of  the  person  to 
whom  it  is  administered,  it  is  manslaugliter.  The  party  may  not  mean 
t«»  cause  death  ;  on  the  contrary,  he  may  mean  to  produce  beneficial 
rtfl'cts  ;  but  he  has  no  right  t<^)  hazard  medicine  of  a  dangerous  tendency 
where  nunliad  assistance  can  be  obtained.  If  he  does,  he  does  it  at  his 
jieril."  See  also  Tasttymond'a  caw,*  where  the  prisoner  was  convictetl 
of  manslaugliter  in  causing  the  death  of  an  infant  by  negligently  selling 
laudanum  for  jxiregoric. 

It  may  l>e  conceded  that  the  cases  of  Conmionwealth  r«.  Thompson, 
«)  .Mass.,  "l34  (decided  in  1809),  and  Rice  r«.  Stiite,  8  Mo.,  ")61  (decide<l 
in  1?^44),  in  the  former  of  which  the  law  of  the  case  is  contained  in 
Chief  Justice  Parson's  charge  to  the  jury  which  tried  the  prisoner,  and 
the  latter  of  which  is  ap|)arently  decided  mainly  upon  the  authority  of 
the  former,  seem  to  lay  d()wn  the  nde  that  in  order  to  warrant  a  con- 
viction for  murder  or  manslaughter,  the  defendant  must  have  some  kn<twl- 
4*dgv  of  the  fatal  tendency  of  the  prescription.  An  attentive  |>erusal  of 
these  e!»st»s  cannot  fail,  however,  as  it  seems  to  us,  to  convince  the  reader 
that  there  was  a  pal[)able  failure  of  justice  in  both  cases. 

In  the  tase  of  Commonwealth  vs.  Thompson  the  defendant  gave  to 
a  |<itient  suffering  with  a  ci»ld  |X)wdered  ]ol>elia,  and  persisted  in  giving 
it  to  him  for  a  period  of  eight  days,  nntil  he  was  so  completely  ex- 
hausted tliat  no  relief  could  be  affoixleil,  and  he  dieil  of  exhausti<»n. 

>  1  Lewin,  172,  202.  »  /fti^/.,  IfiO. 
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Ill  Uico  IX  Tlie  Slate  tho  <It'reiK]:uit  in  tlit*  unurt  btknv  \vasL*nipln\  e<l 
by  the  hiisliiuul  nf  a  woman  near  the  einl  of  the  eighth  month  of  preg- 
iiam-y,  to  cure  lier  <»r  *' M'ialiea '' ;  aiui  al'ti-r  havlnjr  heeii  inititnietl  *>i' 
her  nmditioii  ami  tliiil  other  physiuians  Inul  eautioiied  aL^aiiist  tlie  use  of 
vapor  hatii.s  ami  ejiieties  in  her  then  e^nidition,  he  eoinnu'iiceil  a  course 
of  tR-atnient  by  steaming  nntl  jrivtnjr  lobelia,  ami  iier.«i,sled  in  thi>  tivat- 
lueiit  until  tshe  had  a  premature  iL4ivery,  a  lew  Jay.s  after  whieh  >)\v 
ilietl.  The  evidence  showwl  tliat  ^lie  had  lieen  niarried  five  ycin>»  and 
durin*^  that  (itne  hail  hati  three  children,  always  doin^  well  after  a  am- 
tiueineni,  and  wan  in  better  heiitth  when  tlie  defendant  eonniienee^l  his 
practice  on  liei'  than  she  had  been  for  nnniy  years. 

L'onunonweaUh  rs,  Tiioinpsun  luid  Rice  vh.  The  State  were  H]iprove<l 
and  foIlowLiI  in  the  St;ite  rti.  S<'iinlz,  "*"j  Iowa,  ti2S  (di'tadeil  in  l^^Sl). 

After  a  eonsidcnitioii  of  Ike  rcpovte<l  eas(?s  it  seems  to  the  wnter 
tliat  the  tsises  of  Coinnumwadth  iw.  Th<»m]won  ami  Rice  vs.  The  Stiite 
are  (^ciirly  wrnn^.  In  our  opinion  the  rule  laid  down  in  the  ejise 
of  C'oiinnonweallli  fs.  I'irrce,  decided  l»y  the  Supri'tni'  t'ourt  of  M:i.-s:i- 
ehusetfs,  is  nnich  more  rationrd,  and  \irtnally  ov<Trnles  the  ca>e  ( 'oni- 
miHiweidtli  t'N.  TJicfnipsifU,  In  C'onmionwealtli  rn.  Pierce,  138  Ma.-s., 
l*>o  (decided  in  1.SH4),  it  was  held,  Holmes,  J.,  delivering  the  unaiu- 
mous  iipinion  of  the  CiMirt,  that  to  (Hinstitute  manslaughter  where  tlierc 
is  no  evil  intent  it  Is  ntit  necessary  that  the  killing  should  be  rb4'  restdt 
of  :m  unfawfnl  net  ;  it  is  suflicienl  if  it  is  tlu-  result  of  reckless  orfuol- 
lianly  presumplion,  ^kIjuk]  by  the  stamlanl  of  what  would  be  i^crkk'ss 
in  a  man  of  onlinarv  prudence  under  tlie  s;ime  eireuinstances. 

Tlic  defendant  in  this  case,  wiio  publicly  pnielised  as  a  plivsieian, 
heiuj*;  ealled  npnu  tti  jittr-nd  a  sick  wiimau,  caused  her  witk  her  con-^eul 
to  Ix*  kept  {*)r  three  days  iti  tlamvels  satunitt**!  with  kerosene,  by  reason 
of  which  slie  dii^l.  Tliere  was  evidence  that  he  iiad  made  siniikir  appli- 
cations with  favf^nddc  results  in  <tthi'r  cases,  but  that  in  one  t!ie  effect 
had  been  to  blister  and  burn  the  Hesh,  as  in  tin*  present  cusc.  It  was 
held  that  the  jury  tiavin^^  (bimd  tkat  tlie  applie^ition  was  mack-  a^  the 
it'sult  of  fiK>lkardy  presumpli(»»  or  grot^s  nep:!ijrenc<?,  a  conviction  i»f 
mauslautrhter  was  pro|M^r, 

The  ('oui*t  in  the  ease  of  Commonwenltli  rn.  Picn^e  lia?  curetully 
limited  the  application  nt'  the  rule  there  laid  <k>wn  tit  cases  wlier<'  thero 
was  no  smkleu  emerfrency  and  where  nr»  exci'ptioual  circumstances  were 
FhowTi  ;  and  thus  limrte<],  the  nde  of  the  esiso  seems  eminently  reason- 
able and  grounded  on  tlie  soundest  views  of  public  policy. 


THE  MEDICOLEGAL  RELATIONS  OF  THE 
RONTGEN  OR  X-RAYS. 


The  forensic  importance  of  the  Rontgen  rays  relates  to  the  admis- 
sibility of  skiagraphs  in  evidence,  to  their  use  in  surgery,  and  to  cer- 
tain untoward  results  which  may  follow  their  application. 

As  yet,  ci>mparatively  few  cases  have  reached  the  higher  courts,  as 
the  epoch-making  discovery  of  Rontgen  was  not  announced  until  De- 
cember, 1895.  Our  knowledge  of  the  exact  nature  of  the  Rontgen 
rays  has  increased  but  little  since  the  discoverer  made  his  original  an- 
nouncement to  the  Wurzburg  Pbysico-Medical  Society.  Not  fully  under- 
standing the  nature  of  the  phenomenon,  he  called  thera  a'-rays.  Their 
pn>j)erties,  as  far  as  they  have  been  studied,  show  that  they  pnwcod  in 
a  straight  line  and  cannot  be  refracted  or  difracted,  and  can  be  reflected 
only  to  a  small  extent.  Matter  is  opaque  to  these  rays  in  proportion  to 
its  at<miic  weight,  the  lighter  allowing  more  of  the  rays  to  pass  and  the 
heavier  interrupting  the  rays  and  casting  shadows.  They  act  uix>n  a 
photographic  plate  like  light,  and  ciiuse  fluorescence  of  c<»rtain  crystals, 
the  l)ost  for  this  purpose  l>eing  platinocyanid  of  barium  and  platino- 
cyanid  of  potassium. 

Tlie  rays  are  obtained  by  exciting  a  tube,  which  may  l>e  done  by 
<i»imecting  it  with  a  coil  or  witli  a  static  machine.  The  latter  has  Ik^cu 
claimed  by  some  to  give  l>etter  results  and  to  l)e  less  liable  to  burn  the 
skin.  This  is  not  correct,  as  several  cases  of  severe  burning  have  l»een 
reported  in  which  a  static  machine  had  been  employed.  Burning  re- 
Lites  more  to  the  tube  than  to  its  method  of  excitation. 

There  are  many  tubes  upon  the  market,  varying  in  their  oonstruo- 
tion.  In  a  gocxl  tube  the  rays  should  come  from  a  fine  (wunt  on  the 
anode,  and  there  should  be  an  arrangement  for  retlucing  the  vacuum  if 
ii  gets  tof>  high.  To  work  successfully  with  the  a;-rays  requires  that 
one  should  have  several  tul)es  with  high  and  low  vacuum,  the  latter 
l»oing  employed  in  work  u|xm  the  extremities  and  for  thera|)eutic  pur- 
|)oses  ;  the  former  for  examining  the  deejx^r-lying  structures. 

A  method  of  protecting  the  operator  fn)ni  the  stray  j--rays  which 
pn»cee<l  in  every  direction  from  the  point  near  the  an<Kle  is  to  surround 
the  tul>e  with  a  covering  to  cut  off  these  extraneiuis  rays.  Such  (H»ver- 
ing  should  have  opposite  the  aniKle,  where  there  is  a  maximum  of  bril- 
liancy, an  opening.  The  most  eif<'ctive  way  is  to  bury  the  tul>e  in  red 
lead  in  a  wooden  box,  and  then  cut  an  o|>ening  of  sufficient  size  for  the 
purpose  required.  In  this  way  better  definition  is  obtained  when  taking 
a  radiograph,  because  the  plate  is  not  cloudetl  by  the  extraneous  rays. 
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In  ti'C';itim*iil  this  inothfHl  of  nivcr-inj;  tlu*  tubi'  will  he  toiin<l  t4»  he  more 
elfifieiit  than  ntveriiig  tlie  pjitit'iit,  iis  it  is  diffirult  to  do  the  Ijitter  niui 
at  til*'  s:mi**  time  jimtt-ft  the  ujifnilijr. 

The  aiJmi»ilfility  uC  railin^nijihs  in  rviileiu\"  has  com|>:iraiively  few 
decisions.  As  a  general  rnle,  the  trend  of  e<^nirti3  is  to  admit  them,  and 
in  some  cfl.«os  to  pluee  thorn  upon  the  s«me]>luiie  as  |»h»»to|rraplis.  lu- 
dee<I,  some  of  the  higher  eonrts,  in  disciis-in;^  the  adnii»ihilitv  of  nidio- 
gniphs,  sjx'iik  (►f  tlieni  as  phuin^mjihs.  This  i-  inuni('e.-<tly  wi-ong^,  as 
they  are  m)f  in  iiny  sens4'  |ih(ir<)irni|iliSj  bni  are  pietures  oi'  sha<iows. 
If  the  term  "  shadowgraph  "  had  bwn  lukipteti,  it  would  have  given  a 
nuieh  bfttiT  itira  of  tlie  manner  in  wliieh  tliese  pictitre-;  are  pnKlneetl, 
and  woidd  [R-rhaps  have  given  t!ie  pulilie  a  lietler  idia  i»f  their  vaine. 
The  danger  nf  suhnittUiig  rhiin  t(t  ;j  jnrv  is  that  tliev  niav  nm-trne  them 
as  an  nnlinary  phoiugmpli,  and,  as  stieli,  draw  en-oneoas  eonciusions. 

Tiie  iMj8fciibiIity  oi"  distortion  in  the  taking  of  ibese  pietures  will  Ix* 
recflllwl  by  the  |Mirlor-]»l:ivs  in  whirli  shadows  are  thrown  n|M>ri  a  >liei*t, 
tlie  Mile  souree  of  light  bcini:  brliind  (lir  nbject  causing  the  shadow. 
iVmliar  eoni<»rtiotis  and  gror(*s(pic  etTeets  are  ianiiliar  to  all,  and  ilic 
uheiiuion  that  is  produet'd  in  the  shadows  by  a  sliglu  change  in  the  pusi- 
titm  of  the  objoet  or  in  the  H»urce  of  tlie  light  is  well  understm>d.  The 
satne  meclianisiii  is  r-ailcd  intf>  play  when  a  nuliognpji  is  taken.  If  the 
phite  \>  inovetl  a  sliglil  lUstanci  fioni  thc"obj(.'ul,  diere  t>  immediate  altera- 
tion of  the  shadows  and  their  relations.  The  same  is  inie  if  tlie  tube 
Is  movetl.  Kadiogniphs  have  sIkavh  M'hat  nftpearetl  to  1h»  fraclnixs 
where  none  existeil  ;  in  otlier  cases  demonstralile  IVaeUu'es  have  shown 
no  higns  of  a  break  when  ra<li('gra])heii.  The  eallus  whieb  is  thntMu 
ont  about  a  fnielnred  Imne  is  \ery  transbicenl  tnid  may  show  a  sjiace 
whieh  resendiles  a  fi-aetiire  ;  at  the  same  time  the  Ixine  may  have  wiffi- 
cieut  strength  lo  In-ar  the  weight  of  the  b<Kly. 

A  reniarkaljle  ease  is  re]HirhHl  in  the  (IrrehtufI  3MicaI  Journaif 
DerTinber,  lllHii.  A  g:istrotoniy  was  perfia'nied  liir  removal  of  false 
teeth  whieb  were  supposiil  in  have  Iw-en  swalhiwed.  Every  tliagno>lie 
mea.«nre  seem^nl  to  have  been  reported  to  in  the  ease,  and  tinally  an 
r-nv  examination  was  rtade,  whieh  showed  at  the  mrdiae  end  of  the 
e-^op|ia[rTis  a  deep  slnnlow.  This  was  .snp|His<'t]  to  loeate  the  teeth.  The 
[mlient  ilitnl  as  a  result  iif  the  o|he]*a1ioii,  and  n|HPii  antiip>y  it  wa>  iimnd 
that  the  shadow  in  flu'  skiagnip}i  was  eausetl  by  ealeareoui?  plaques  in 
the  aorta. 

A  skiagniph  nef^l:^  to  be  pni[K'r!y  inti'r])r4't<'d,  with  due  n^gaiid  to  its 
limilatioti?. ;  brrie(\  allowing  it  logo  to  the  jury  willmul  exphiiaitinii  uiay 
lead  to  an  erroneous  iuterpretatiim,  Ya'vu  surgeoii.--  who  an"  laiiiibar 
with  tfie  normal  relations  of  joints  may  fail  in  hiterpreling  a  radiograph. 
Hoffmeister,  in  A]>nl,  IKJtK,  showed  to  the  German  Snrgiwd  SiH'lety 
rsidiiigniphs  of  a  normal  adul*  pelvis  uhieji  gave  immerons  false  aji|n'ar- 
anees  bv  altering  the  |>ositIoii  of  tin'  tnbe  and  plate.  Those  a\  bo  are 
Im's!  -killed  in  estimating  the  value  of  nidiogniplis  are  a  unit  iu  llie 
opinion  that  thev  slionid  Im^*  taken  only  by  skilled  operators,  and  ibeir 
interpretation  slioiild  be  in  the  hands  of  w>me<fne  who  Ims  had  praetieal 
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exix^rience  in  radiographic  work.  This  is,  of  course,  no  ai^ument 
against  their  admissibility  in  evidence,  but  simply  that  it  should  be  sub- 
ject to  certain  limitations. 

Comjjaratively  few  courts  have  discussed  the  admissibility  of  radio- 
graphs in  evidence.  The  First  District  Court  of  Colorado,*  in  scan^ly 
more  tlian  a  year  after  the  annouuceinent  of  Rontgen's,  used  the  follow- 
ing language  in  respect  to  a  radiograph  that  was  offered  in  evidence  : 

"  These  exhibits  are  only  pictures  or  maps  to  be  itsed  in  explanation 
of  a  present  amdition,  and,  therefore,  are  secondary  evidence  and  not 
primurv.  They  may  be  shown  to  the  jury  as  illustrating  or  making 
clear  tiie  testimony  of  experts." 

The  Court,  wliile  not  one  of  last  resort,  correctly  announced  the  rule 
that  shouhl  govern  the  introduction  of  radiographs.  In  explanation  of 
its  ]x>sition  in  the  matter  tiie  Court  said  : 

"  During  the  last  decade  no  science  has  made  such  mighty  strides 
foruanl  as  surgery.  It  is  manifestly  a  scientific  pn)feasion,  alike  inter- 
esiting  to  the  learned  and  the  unlearned.  It  makes  use  of  all  science  and 
learning.  It  has  been  of  inestiniable  value  to  mankind.  It  must  not 
be  sii<l  <if  the  law  that  it  is  wedded  to  precedent ;  that  it  will  not  lend 
a  helping  hand.  Rather  let  the  courts  tlirow  o|)en  the  door  to  all  well- 
ctmsideretl  scientific  discoveries.  Modern  science  has  made  it  possible 
to  look  t>eneath  the  tissues  of  the  human  bwly  and  has  aided  surgery  in 
telling  of  the  hidden  mysteries.  We  l>elieve  it  to  be  our  duty  in  this 
case  to  be  tiie  first,  if  you  please  so  to  consider  it,  to  admit  in  evidenee 
a  process  known  and  acknowle<lged  as  a  determinate  in  science.  The 
exhibits  are  adraitttnl  iis  evidence." 

In  Bnice  et  a!  vik.  Beall,  Suprtnne  Court  of  Tennessee,^  a  ])hysieian  was 
|H'nnitteil  to  submit  to  the  jury  an  j-niy  photograph  which  showed  the 
overlapping  bones  of  the  plaintitTs  leg.  There  was  an  objection  by  the 
defetulant.  It  was  statetl  that  the  picture  was  taken  by  a  comj)etent 
physician  who  was  familiar  with  the  process.  In  commenting  on  the 
case  the  Court  sjiid  : 

"  We  might,  if  we  so  desire<l,  rest  our  conclusions  on  the  general 
ehanicter  of  the  exceptions  to  this  testimony.  But  we  desire  to  place 
it  on  the  ground  that,  verified  by  this  i>icture,  it  was  altogether  compe- 
tent f<>r  the  purpt)se  for  which  it  was  offered.  There  is  no  good  reasini 
why  a  court  should  not  avail  itself  of  the  advances  of  s<'ience.  Ma]>s 
and  photographs  are  of\en  used  to  enlighten  the  court  and  jury.  It  is 
not  to  l>e  understood,  however,  that  ever\^  ]>liotogra])h  as  tnken  by  the 
«itli*>«Ie,  or  j'-ray  process,  would  be  admissible.  Its  competency,  to  be 
first  determined  by  the  trial  judge,  dei>ends  upon  the  science,  skill,  ex- 
periem"**,  and  intelligence  of  the  ])arty  taking  the  jneture  and  tcstifving 
Mritii  regard  to  it,  and  lacking  these  im|>*>rtant  qualifications  it  should 
m»t  Ih»  admitteti ;  and  even  then  it  is  not  conclusive  as  to  matters  of 
fact,  but  is  to  be  weighed  like  other  competent  evidence?." 

In    DeForge  r«.  N.  Y.,  X.  H.,  and    H.  R.  R.,  Supreme  Judieial 

'  Smith  vft,  Gnint.  Chicago  Tj^tjn!  Xnrsi,  1806.  vol.  xxix.,  p.  146. 
•  Souihvftsttm  Jiej>orterj  June  1*>,  18'J7,  vol.  xlix.,  p.  445. 
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Court  tif  Mjj>^s!ioliiisetts/  the  Court   reversed  a  (it'riswm  Ihuiui^o  i\iv  trial 
judge  did    imj   udriiit  as  evidence  an  jr-my  ne*pitivo  iind  twf>  jiirlnres 
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iiKUie  irtmi  i(.  I  Ins  case*  has  litlJe  IwMnni^  ii|miii  the  p*iinfi[  ndnussi- 
liility  id'  r;i*]it)gT«iilis,  as  the  t-xhiliit  vvliicli  wns  dllenil  on  tlu-  |Mirt  of 
the  dofendaiU  was  to  rebnt  two  x-ray  pictures  which  had  Ik'Ch  ex- 
hibite*!  on  behalf  of  the  jilaintitf.  The  einiehision  that  was  drawu 
from  the  jtirtiiR's  tfmt  were  introducnJ  was  tluU  tfiere  was  a  frac- 
ture fif  tfie  foot.  Tlio  deft'iithuUs  wishul  to  sh*i\v  hv  tlieir  ]>i(*tiii'es  that 
the  ]>latc  fi*oin  wliii-h  tlie  [►laiiititT's  pictiin-s  liad  Ix^'ii  niailc  showe<l  the 
a|»j>eiiraiice  upon  tlie  uninjured  ftMrt.  The  defetidEnts  were  not  aHowod  to 
intnxhiee  thcMr  skiiitrniplis  a>  evidenci". 

Ill  eoniinrotin^  iipiii  the  exehision  nf  these  pictures  at  the  tri;i]  the 
Court  said  :  "  \\  liih-  a  pi<'tnii'  pnuhurd  by  an  .r-r:iy  caniiol  In'  Vi-nfiiil 
as  a  true  ii'jtrcM'iitation  of  the  subject  in  tlie  sana*  way  tliat  a  picture 
made  by  a  ciuneni  can  bo,  yet  it  shoidd  lie  admitted  if  ])r(>perly  taken." 

In  Miller  rti,  r^anum^  Supreme  i'nurt  of  Washinjftoii,  April  20, 
IfiOl,'  in  the  prf>^rcss  of  a  trial  a  physician  was  exauiiuL-il  as  a  witness 
and  was  j>erniittctl,  over  the  ajtjielhnu's  objection,  to  exhibit  ti»  ihc  jury 
an  j-ray  iiep;ative  aiul  to  testity,  base<l  on  the  a--niy  examination,  that 
the  leg  had  been  fnu»tured  just  Ijelow  the  knee-joint.  The  negative  was 
jicrtnitted  to  gii  to  the  jiirv,  wiiich  is  assigiu-d  as  error,  It  being  argued 
that  itie  witue,^^  *litiuhl  ni>t  liavf  been  allowed  to  giv4'  an  itpiuiou  that 
tlie  leg  was  fraeturcil,  but  sbnuhl  have  Imh^-u  cimfined  ti>  in<licaiin^'-  on 
the  skiagraph  the  particular  a|ipearauees  that  weix*  thouglit  to  determine 
a  fracture  and  leave  it  to  the  jury  to  deteriubie  whether  or  not  tlie 
ap]Marauees   w<Te  there. 

This  arguruc'ut  was  held  Ut  be  faulty,  as  the  phy>iriau  was  tcstiiyiug 
as  an  exiKTt  who  was  not  oidy  laiuJliar  with  fractures,  but  Mith  iheir 
ret'ogujtion  by  the  J'-ray.  The  nulhud  nf  the  examiuati^iu  flid  nnt 
affect  the  coiujtetency  of  bis  testiniouy. 

Th(^  intr«idu<'ti'in  <»!'  the  ncgalivr  was  not  (»bjeetinnablr,  as  there  is 
nu  gninl  reastju  i\n'  making  a  ^li.-^linetion  betweni  a  cipuuimn  [thniiigniph 
and  one  pn)diice<l  by  the  ;r-ray — that  is,  it  i?  admissible  as  evidence 
when  verirte*!  by  priMif  that  it  is  a  true  representation  of  an  objei-t  whicit 
is  the  subject  iif  inqiu'ry. 

In  thrsc  four  dccisiftus  there  is  practical  unanimity  of  (>|jinii»u  as  x<t 
the  ailuiissibiiity  of  >kiagraphs,  but  tliere  i.-  a  disposition  ti>  n-strict 
their  introduction  only  to  those  cases  in  wliu-li  it  can  be  >ihown  that  the 
nidiitgiTiph  has  Ih'cu  taken  by  one  skillcfl  in  the  nietlnKl.  Tlu*  f(u*ther 
rfstrictinn  tliat  it  is  nnly  in  the  nature  of  sevoiidat;}'  evidt*iice,  like  a 
map  or  dniwing,  tliat  can  be  usfd  U*  illustrate  the  testimony  of  eXjHTts, 
is  undoubtedly  the  safer  ruling.  The  danger  is  that  a  jury  will  reganl 
a  radiograph  as  substantially  a  photognijih,  when,  in  fact,  it  is  only  the 
picture  tif  a  shadow.  With  this  ili>tincti<i[i  ch^arly  explained,  there  is 
nn  giiml  reaHJU  why  tln'V  ^hotdd  not  be  iiitriHluceil  in  eviden<'<'. 

The  greatest  liability  to  error  is  in  the  inter|*retation  of  si 


'  Sur/hfiinir-m  RffHtrtrr,  February  28,  1901,  vol.  lix.,  p. 
■  Pacifc  Rrpi'r(€ry  wA.  ixiv.,  p.  804. 
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the  carpus  and  tarsus.  In  one  case  a  patient  obtained  damages  for  a 
fractured  astragalus  when  there  was  an  abnormal  os  intermedium.  The 
mistake  was  dlscoveretl  only  by  skiagraphing  the  sound  foot,  which 
showed  the  same  deformity.  Radiographs  taken  in  one  plane  will 
sometimes  fail  to  show  a  fracture  when  it  is  distinctly  brought  out  by 
rays  pas:*ed  in  a  plane  at  right  angles  to  the  first  exposure.  Radio- 
graphs of  the  |)elvis  and  of  the  skull  are  especially  difficult  of  interpre- 
tatitm. 

So  far  as  we  are  aware,  no  case  has  reached  the  courts  in  which  a 
failure  to  use  the  Rontgen  rays  has  l)een  alleged  as  negligence  in  a  suit 
against  a  physician.  The  great  value  of  the  ray  in  diagnosis,  the  cer- 
tainty with  which  some  conditions  may  be  recognized  and  corrected,  and 
the  precision  which  is  obtained  by  its  use  in  the  adjustment  of  fractures 
may  well  lead  to  an  allegation  that  failure  to  use  them  is  negligence, 
particularly  when  their  value  is  stated  in  the  literature  of  the  profession. 

Numerous  malpractice  suits  were  brought  because  of  the  produc- 
tion of  the  j*-ray  bums  when  the  rays  were  first  usetl  in  medicine.  So 
far  as  we  are  aware,  none  of  them  has  been  sustained,  as  it  was  clearly 
im|K>ssible  tliat  a  physician  could  have  had,  when  the  a*-rays  were  first 
uso<l,  any  knowledge  of  the  possibility  of  producing  an  j-ray  bum  or  of 
the  means  of  preventing  it.  Had  these  cases  been  sustainetl,  it  would 
in  effect  have  alteretl  the  rule  in  so  far  that  the  physician  would  have 
l)een  held  to  have  assumed  the  risk  of  an  investigation  with  the  ^-ray, 
and  not  the  patient. 

With  a  fuller  appreciation  of  the  dangers  of  the  x-ray  and  an  in- 
creasing knowledge  of  the  mechanism  by  which  burns  are  producetl, 
they  h:ive  greatly  lessened  in  frequency.  With  increastnl  |>erfcction  of 
app.iRUus  and  a  lessene<l  time  reqin'retl  for  the  taking  of  the  radiograph, 
the  time  of  ex|x>sure  to  the  j"-ray  has  been  shortene<l,  and  hence  the 
lianger  of  Ijad  bums  has  l)een  lessened.  This  improvetl  technic  ought 
in  time  pRjctically  to  eHniinatc  j'-ray  burns  after  the  taking  of  a  mdio- 
^aph  t>r  the  iL**eof  the  fluoroscoj>e.  Carl  Beck  '  lias  us<h1  it  in  diagnosis 
in  30<"M>  oases,  and  has  never  notetl  irritation  of  the  skin,  and  in  only  2 
ca-^es  was  there  epilation. 

The  (N)mi)aratively  short  exposures  with  the  latest  an<l  most  a|>- 
I>n»vcd  meth(Kls  may  Iw  still  further  shortencnl  by  the  ust^  of  s]x>oialiy 
ppt'pareil  |xijx?r  and  plates,  by  which  results  are  reached  comparable  to 
in>tantan»*ous  photogniphy.  With  this  highly  sensitize<l  piper  sharp 
ontlint»s  of  the  diaphragm  and  heart  have  In^en  obtainnl  in  one  second. 

Standardization  of  x-niy  methods  has  been  propose<l,  but  so  far  no 
pencral  agreement  has  Ikvu  nwlunl.  We  merely  refer  to  it  as  a  i>os- 
nhility  of  the  future. 

All  the  suits  that  have  l>een  instituted  growing  out  of  the  x-ray 
have  In-cn  due  to  bums  and  the  consc<|uent  iuflammatiofi  and  gruigrene 
which  has  resulteil.  By  s<»me  writers  it  has  Im'cu  claimed  that  the  term 
bum  oug-ht  not  to  Ik*  applied  to  the  changes  jmnluced  by  the  .r-niy. 
If  this  is  tnie,  then  the  word  burn  ought  not  1k'  ai»pli(Hl  to  the  effects 

>  Medical  Record,  August  2o,  1900,  vol.  Ivih.,  No.  8,  p.  281. 
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uf  tlic  sua  upon  tlie  ttkiii.  Thry  are  iciontiral  in  most  resiHt-rs,  Wing 
tlie  effects  of  ratliant  energy.  A  sun-hum  is  nut  tSilItiwed  l>y  ininKtliutc 
vosiculiktion,  Imt  :in  niipri't^iablL'  intervnl  tlapsnis  hrlore  t.Lc  orytlu'Uia 
ami  lliL'  inrinalinii  lA'  l>!rhs.  The  -^imo  is  tnif  ai'  tht- .r-ray  hurii,  hiil 
comuKUily  th*.'  tiino  that  t']a[wt>  ij('t\v«rii  tlie  ox[Misiir(.'  and  the  (icvt-Kip- 
niotit  (tf  the  ik'niiatilis  is  much  longer,  varying  fn»m  a  day  or  two  to 
one  or  two  wwks,  A  burn  with  tlie  sun's  rays  is  always  supr^iiicial, 
while  that  f'n^m  tlie  .r-ray  may  h:ive  a  grwU^-r  di^pth.  The  biiriih  fn>m 
t\\v  sun's  rays  nisiy  Ik*  exci-ediiigly  M-ven-,  and  in  some  instancis  have 
caused  death.  Fnjlnwing  the  r-niy  burns,  tliere  hjive  liwn  n!<x'r;ition, 
gangrene,  and  ultimate  exhaustion.  Ot*  ei»nrse,  if  tlio  area  burned  is 
large,  the  fatal  i>rt»gre.ss  of  n  «Lse  is  a<'<'eleratetl. 

As  to  llie  tneehaui-ini  by  wjiiili  tin-  burns  are  pr«i<lnred,  thrre  are 
variftus  o[>iiiion>.  Situie  have  regarded  tlienv  as  <hu'  In  the  eh'Ctric 
radiation,  while  tubers  jittribute  them  to  tla.'  tlirwt  aotinn  of  the  Koutgen 
rays.  Tlie  latler  is  die  otdy  tenable  jH)sition  at  this  time,  partienlarly 
if  the  exjierirntiils  of  Prnffssor  Tiioiupstai  are  c^Mtsitleretl,  in  wliieh  he 
excluded  ele*-ti'ie  inthution  and,  at  the  same  tijoe,  jmnlueed  over  a 
limited   an^a  a   Kontgen-i-ay  drrruatitis. 

Robert  Kiemlniek  '  has  made  an  inteivsting  study  of  tlie  eftect  of  the 
Riintgen  niys  u|njn  the  skin  and  the  manner  in  whieli  tliey  cause  inHam- 
uiation  and  giuigrme.  He  gives  a  table  (^f  the  «itii»m  so  far  reported 
in  which  severe  burning  or  sloiigldiig  of  llu^  ^kin  was  eaused  by  the 
Ki'mtgen  niys.  His  eliief  eojitinition  is  that  the  etfect  uiM>n  the  skin  is 
not  due  to  electric  induction.  The  arguments  in  favor  of  this  seem 
amclusive.  He  shows  that  the  ctianeter  of  tfie  tube  has  something  to 
do  with  <*juising  the  inflammation  of  the  skin.  A  hai-<l  tube-  gives  myp 
that  penetrate  <l(M-[i!y,  but  elo  not  furnisli  a  markcil  eoiUrast  Iw-tween 
tlie  tissues.  A  tube  of  nxediutn  >oftness  gives  a  good  contrast  and  pene- 
trates well,  but,  at  the  same  time,  has  more  effect  upon  the  skin  than 
d*>es  i1r'  biird  lube.  A  wry  s«ift  tub*',  with  htw  voltage,  gives  abundant 
Rrnitgeu  rays,  but  they  do  not  penetrat<'  di-cply,  and,  lii-nee,  do  not  give 
u  giKul  eoutnist  ;  tlie  latter  idlest  the  skin  ih^'ply.  The  induetioii  from 
the  eonneelions  of  l!ie  tube  is  quite  as  markwl  within  us  without  the 
focus,  and  yet  it  is  oidy  there  that  the  (lophie  effects  on  the  skin  are 
nolnl.  In  tin'  (terJphery  of  the  .-urfaee  in  whirli  the  ISontgen  rays  are 
brought  in  eontai-t  (heiv  is  oidy  a  loss  of  hair;  as  we  [lass  toward  the 
fbcns  (here  is  a  pnigressive  inennise  in  inHamtnatioii,  until,  in  the  vexy 
ee-nter,  a  slough  develops.  SupjMirt  of  the  argnuienl  that  eleeliie  eondtie- 
tii!n  has  nothing  to  do  with  the  devehipnieut  <if  inflammation  of  the  skin 
is  given  bv  tlie  fin-t  that  ndiher  gloves,  which  are  noiM-onduetors  of  *'le<'- 
tricity,  are  of  no  value  in  ini'veiiting  the  passjige  of  tlie  Rimtgcn  niys, 
and  are  not  of  the  least  service  in  preventing  inflanimation  of  the  pkin. 

»  U'irrt.  kl'xft.   Wuchr}tfirfir..  Pwcmbrr  IfJ.  H>00. 

*  By  llie  lornift  •■  hurd  "  and  "  9**tx  "  a*  apnlied  in  x-rny  tubes  in  m«int  the  degree 
t/>  which  tho  ftir  U  tviiKivwl.  A  Yfvy  soft  lu'n-*  is  one  that  is  iinj»frfc'i'lly  i-xhnusU'd, 
nnd  if  the  vncutun  is  Uw  low,  it  will  pr<M]iici*  ii't  x-n\\>^.  On  the  o<»ntnirv,  if  th<» 
vuouuin  in  t<i<»  hiyh,  no  x-my*  will  l>e  produced.  Ilf*l\v''*»n  thcso  two  cxlroim-s  all 
gmduliiMis  exist,  hi'iu^  l\w  l«rins  hurd  und  s<ii\  il4  uppliHl  t<>  tubes  are  largely  r«ltttivo. 
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The  ca-ses  reported  by  M.  M.  Sharpe'  show  the  influence  of  the 
tiil>e  in  causing  dermatitis.  The  tube  first  used  \vns  excited  by  a  4-inch 
coil  on  a  100- volt  alternating  current  with  a  6-inch  spark,  later  going 
up  to  a  7}-inch  spark.  The  cases  had  all  been  under  treatment  for 
;ieveral  weeks  and  were  making  good  progress.  The  tube  was  then 
cliangwl  tt>  one  that  gave  less  green  rays  and  a  visible  stream  of  violet 
rays  from  the  cathode.  Within  ten  days  everyone  of  the  cases  showed 
a  dermatitis,  undoubtedly  due  to  the  low  vacuum  of  the  tube.  When 
the  s|iark  length  was  increased  in  this  tube  to  5.5  inches,  and  no  violet 
rays  were  visible,  there  was  no  more  dermatitis. 

There  has  been  much  speculation  regarding  the  pathology  of  .r-ray 
l>ums.  Rudis-Jacinski  says  that  it  is  due  to  an  acute,  subacute,  or 
chronic  neen>biosL*!,  due  to  an  irritation  of  the  i>eripheral  sensor}'  nerves. 
Reticular  masses  of  delicate  fibrous  tissue  have  been  found  in  the  blood- 
vessels. Cases  have  been  noted  in  which  there  was  a  peculiarly  progres- 
sive course,  the  gangrene  gradually  spreading  from  the  more  superficial 
ti>  the  deeper  tissues,  and  in  some  cases  requiring  an  amputation.  It  is 
ditficult  in  the  reported  cases  to  distinguish  between  what  may  be  a 
primary  effect  of  the  Rontgen  rays  and  that  which  is  due  to  a  secondary 
infection  of  the  involved  area.  Unquestionably  a  destructive  effect 
upon  the  cells,  by  which  their  vitality  is  seriously  compromised,  is  the 
underlying  condition. ,  Wherever  such  a  change  occurs,  extensive  de- 
stniction  may  take  place  from  secondary  inflammation. 

A  certain  idiosyncrasy  or  extraordinary  susceptibility  to  the  Rontgen 
rays  has  been  noted ;  burns  have  been  produced  by  exposures  tliat,  in 
the  majority,  cause  no  inflammation.  These  in  future  will  be  largely 
eliminated  by  the  improved  methods  of  taking  radiographs  and  by  the 
sbortenetl  exposure. 

The  symptoms  of  cutaneous  disturbance  are  usually  a  slight  ery- 
thema, w^hieh  in  mild  cases  resembles  a  sun-burn,  and  which  commonly 
«iisap|>ears  in  a  few  weeks.  In  others,  in  which  the  burn  is  more  severe, 
there  is  some  discomfort,  burning,  or  itching.  This  is  followeil  by  an 
exfoliation  of  the  epidermis.  Usually  the  hair  in  the  affectcfl  area  falls. 
In  burns  of  gresiter  severity  there  is  vesiculation,  followed  by  a  dry 
•^lough,  in  wliich  there  is  but  an  ini])erfiH't  line  of  demnrcation  betwe«»n 
the  healthy  tissues  and  in  which  there  is  little  tendency  to  se]>:»ration. 
In  a  few  iastances  pain  of  an  atrocious  character  has  been  4»bserv«l  in 
the  sloughing  area.  Insome<^ses  this  symjitom  is  not  marked.  Even 
after  the  slough  separates,  the  tilcer  lefl  is  indolent  and  very  slow  t<t  heal. 

We  know  of  at  least  one  case  in  which  amputation  of  the  foot  was 
m*c<-ssar\-  on  account  of  an  intractable  burn  following  an  exposure  of 
ih'jirlv  two  hours  to  the  r-niy  in  the  effort  t4>  obfciin  an  accurate  skia- 
^rniph.  It  was  one  of  the  ejirly  r-my  burns.  When  skiagraphs  were 
first  maile,  a  number  of  cities  in  which  the  niys  were  a])plieil  to  tlie  head 
Were  repf>rte<l  in  which  severe  burns  were  caused,  and  these  may  have 
f«»ntril>iite*l  to  the  deatli  of  the  [Kttients  ;  btit  in  all  eases  there  were 
onniphVrjiting  intracranial  lesions. 

*  Archirrx  of  the  Runttffn  ^"V.  vol.  v.,  No.  2.  p.  oO. 
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Maurice  Riibel '  reixirt^  a  rast?  in  wliich  dpatli  wns  apparently 
closely  rehttetl  to  an  x-nxy  bum  of  the  iilxloiiieii.     TIjo  |)ationt,  a  woman 

fbrty-seveu  yi-urn  of  ajj^o,  luul  ]uuri  in  tlie  U-il  side  and  haek,  associated 
with  naiiseii  and  eltills,  Hi^^>ling  a  »lone  in  the  pelvis  i»f  the  kidnrv. 
A  skiagraph  was  made,  there  iM'trij^r  t\v<h  exfiosnres,  i^ieh  lastinjtr  twontv 
minutes.  A  Lee*ls'  eitil  was  useil  with  a  8-initli  sjnirk,  the  tnUe  Ifein^ 
16  inchas  from  the  jtlate  and  about  6  inches  frcmi  the  aUIoininal  wall. 
F'onr  diivs  later  a  dermatitis  M}>[H'an'<l  4>ver  tin  area  half  tlie  size  of  the 
liaiid  ahtive  and  t<>  the  left  of  the  timbilieits,  ar-conipanied  bv  little 
|>a|niles  and  intense  burning:  :ind  itcliin^. 

Under  external  applications  the  l(»e;d  ettiiditiniis  impruved  for  a 
time  ;  tlten  tliere  was  a  rela])se,  (lie  symptoms  }>e<'omin^  more  severe 
and  the  idnnition  extending.  An  effort  was  made  to  heal  the  ulcer  bv 
exeision  and  gnifting.  Prim*  to  this  operation  then''  were  attacks  of 
severe  eonstiiwition  with  nausea  and  vomiting.  After  the  <>peration  the 
alwlominal  ennditiims  improvetl,  but  later  the  strength  *>f  the  jwitient 
failed  an<l  she  finally  diwi. 

Nt)  jMfst-mortein  exiiminatitm  was  obtainedj  lieuee  it  is  <lifiicuh  to 
say  that  the  alnlominal  disturbance  was  due  to  the  j-rays.  There  have 
lx?en  examples  in  which  the  ])rolanged  nse  of  the  r-ray  on  the  al«hinien 
ha**  caused  iians4'a  and  vtjmiting.  It  is  cyineeivabh'  that  with  the  exten- 
pive  injury  U*  the  external  part  in  this  ease  there  may  have  been  j^ome 
djiinnge  of  the  alKhttninal  contents. 

HuIhI  "  has  found  three  other  cases  in  the  literature  in  which  death 
was  attributed  to  a*-ray  burns.  All  three  itf  these  cases,  however,  were 
C(>mplieateil  by  eontlitions  that  might  have  eontributetl  to  the  death, 
ajKtrt  Iroiii  the  ap]>lication  uf  the  liitntgen  niys. 

In  view  of  our  present  somewhat  inipcrt'ert  knowle<lge  of  the  Rontgen 
rays  wc  feel  that  ilie  ii»llowing  conclusions  are  jnstiiiKl ; 

1.  Tile  bums  are  produced  by  the  <VnvH  action  of  the  raysj  l>eiug 
govcroLHl  by  the  degree  of  va<'nnni  of  the  IuIk',  the  neamess  of  the 
tul>es  to  the  i>arts,  and  time  t)\'  exjiosnre. 

2.  There  is  a  marked  idiosynchisy  on  the  part  of  some  i>atier3ts»  but 
n»  yet  there  is  no  means  of  ascertaining  those  who  are  <'s|K'cialK  liable 
to  the  deleterious  action  of  the  niys. 

M.  Shortening  the  time  of  ex|Kisnre  is  the  best  means  of  preventing 
an  x-niy  ImrtK 

4,  With  our  present  availabk-  metlwKls  nf  ra]iid  work  in>  .?'-ray  bum 
of  any  severity  1ms  so  far  been  ])rodiieed,  though  it  is  jML-^sible  that  even 
with  these  very  s!H>rt  exposures  [HMiple  {>\^  extrenn*  susceptibility  might 

be    illllM'tlHl. 

The  extendeil  use  of  late  of  the  y-rays  in  the  treatment  of  varied 
oanlitions  will  unquestifuiably  be  followed  by  more  or  less  burning, 
heeausc  the  very  pur|>nsi'  for  which  the  niys  arc  employe*!  is  to  pnHluee 
an  inflammntorv  reaction  in  the  ti.s.sues.  They  are  now  usol  extensively 
in  the  trrfitment  of  lupus,  external  cancers,  and  various  skin  afftM-tions. 

'  Jiiurnal  uf  (he  American  Medical  A»soeiation^  November  22,  1902,  p.  132L 
*  hue.  cit. 
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III  atUlition,  there  is  a  wcll-cHrected  effort  toward  treating  i)elvic  cancers. 
It  am  easily  be  f*een  that,  with  the  pn>Ionged  exjwsures  necesr?arv  in  the 
tri'atincnt  of  such  conditions,  severe  burns  raay  be  produced.  In  view 
of  tlie  uncertainties,  it  would  be  well  to  warn  {)atients  of  the  risks  wliicli 
tliey  run,  and  allow  them  to  elect  whether  they  will  have  the  treatment 
or  not.  Certainly  any  statement  that  the  ar-niys  are  harmless,  should 
the  particular  application  be  followed  by  a  burn,  might  render  the  sur- 
geim  liable  to  an  action.  Already  one  suit  has  been  brought  as  a  result 
of  the  application  of  the  x-rays  in  treatment. 

Vol.  II.— is 


LAWS  RELATING  TO  THE  INSANE. 

A  Digest  of  tlie  Statutes  of  all  the  States  and  Territories, 
and  of  the  District  of  Columbia^  relating  to  the  Com- 
mitment, Care,  and  Custody  of  the  Insane. 


Statutes  are  arranged  in  the  order  of  the  States.  The  statutes  of  New 
York  are  iriven  in  full  iis  the  care  of  the  insane  lievolves  wliuMy  upon  the 
StatL',  which  i«  ihe  only  Stale  in  ihv  I'nioii  U*  aihijit  n  unifurni  iiyslfiu  of 
Stale?  u'ure  lor  its  ile|>eudent  insane,  ami  to  as.«uriu'  tite  enlirt'  finauchii  eoet 
tlierfut*. 

The  otfieial  title;*  of  the  State  iirnj  niunieipsil  institutions  proecde  in  eaeh 
iuHtance  the  ."tnluU^^  i>l'  u  State.  Lnek  itf  Kpare  I'orhidn  euiinieraliitn  of  the 
vanoiis  (irivale  in:^titnti<tus  I'nr  thf  insnne. 

A  ilip'^t  (jI"  tlie  tleri^iunw  reUuin|r  to  the  jxtwere  an<l  liuties  of  conin»itie«i> 
of  the  jieraon  and  estate  of  luuatios  \a  also  given  at  the  end  of  this  section. 

ALABAMA. 

(The  Brytro  Hospital,  Tusualuitsu ;  Thi-  Mt.  Vcmim  H»*pilJil,  Mt.  Vernon.) 
[WL'fLTt>neea  arc  lo  tht.*  otllcliil  CoiJc  of  Alabiuna,] 

Definition. — The  terms  "  lunatie,"  "insane/'  and  *' nttn  compos  inentW* 
include  all  itersoim  nf  unsound  niirui.      (Civil  Code,  S  !■) 

Courts  of  I'rohate  have,  iti  the  c«>ies  defined  hv  law,  orijfiual  juriisdictiou 
of— 

6.  The  apfioiutmeut  and  removal  of  guardians  for  minors  and  i^er^ons  of 
unsound  mind.      (Idem,  5^8368.) 

Appointment  of  a  Guardian. — The  Court  of  IVohate  has  i*ower  to 
apjMiint  ^luurdiann;  for  perrifnis  of  unwuind  mind  residing  in  the  eounty  having 
an  estate,  real  or  [w^rriianil,  ami  of  t^neh  pernonn  willniot  Che  Slate  hnvinjr 
pro]ierty  wilhin  the  connly  re*juinn^^  the  rare  of  a  ^rnardinn.    ( Idem,  ^  225/).  ) 

Sneh  guardiiin  'm*  not  to  he  appointed  until  an  inquitiition  has  iieen  Irnd 
ami  takfu.     {  Ident.  t^  22r)G. ) 

Inquisition  Proceedings, — Uiwrn  the  [x'tition  nfaiiy  of  the  relarives  or 
friends  of  any  jh-p^uu  al!ei:t'il  to  he  of  uuhoijoiI  mind,  settiti;;  forth  the  facts, 
and  name,  !*ex.  a^'e,  and  residence  of  nwvU  ]it^r.«on,  acTonipniiied  by  an  affi- 
davil  thai  the  petitioner  helit'vi'H  tin*  faet.^  therein  Htated  U*  he  true,  the  Court 
of  i'rolwite  of  the  county  in  vihich  i*neh  person  alle^e<l  to  he  of  unsonntl  mind 
rci^ide^  tnust  app<iint  a  day  for  n  hearintr  thereon  not  more  than  ten  days 
from  the  presentment  of  .«ut'h  jM'tiliou.      f  Iilem,  t^  22-') 7. ) 

The  jndjjc  must  is.'iue  a  wnt  dirt'ried  to  the  she^iH",  e(tmninndiii*r  him  lo 
Hunution  twelve  difJJnlerehted  ]>ersorii4  and  In  isiane  !*uhpo'nns  for  witneiv-eji  re- 
turnahle  at  the  lime  of  trial.  He  muHt  also  direct  llie  sheriH  to  liike  the 
]H»rsun  alleged  to  i»e  of  unHound  mind,  and,  if  eonsititent  with  health  or 
safety,  have  him  pre&ent  at  the  place  of  triwl.  ( Idem,  §  2258.) 
Itii 
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The  jury  must  be  impaneliwi  ami  sworn.  If  any  of  the  jurors  from  any 
eauee  do  not  serve,  tlieir  places  must  be  suppliefl  from  the  bydtuudens. 
(Idem.  §  2259.) 

If  the  Jury  lind  the  faots  allied  in  the  petition  to  he  true,  and  that  Huch 
^pen^u  is  of  uujii>un<l  mind,  the  CEiiirt  niu^t  cause  the  [KHitiou  aud  till  tin*  pn.)- 
'Cttnlings  thereon  to  Im2  ri-eorded,  and  appoint  a  fuiuible  guaniiun  of  such 
|>en*ou.     (Idem,  ?5  22*>(>. ) 

The  alle^eil  insane  [H>rson  must  have  notice  of  the  in(|uitfition  ;  without 
wirh  notice  the  proceedinp*  are  void.  ( Mct'urry  (x  CoojHlT.  12  Ala.,  ^28; 
Eslavn  rx.  Le|)etre,  21  Idem,  .004;  Mollon  t'M.  Heuderson,  62  Mem,  42tl. ) 

If  the  person  alleged  to  l»e  of  uuwjuml  mind  is  a  reeideul  of  the  county, 
«nd  at  the  time  of  the  application  iti  confiuwl  in  a  hospital  or  nj*ylum  within  or 
[without  the  State,  the  in(|uisition  may  i»e  had  or  taken  without  notice  to  him. 
(<1vii  t'o^le,  4$  22tjl.) 

Non-resident  Persons  of  Unsound  Mind. — The  CViun  of  Probate 
m»y  ap|Hiint  a  iruardian  for  a  [H^nwu  of  un.suuud  mind  haviti^  pro|ierty 
within  the  Slate,  if  :*uch  person  has  l»een  declared  insane  by  a  court  having 
jurisdiction  in  the  State  of  hia  residein.*.     (Idem,  5$  2207. ) 

The  application  shall  Ite  in  writing,  verified,  shall  i-tate  the  name,  »ex, 
nffo.  and  roidentv  of  such  [Xirson.  the  court  hy  which  he  wius  dedareti  of  un- 
«ouiul  mind,  and  de^*'rilje  the  pro|H»rty  rwpnriaj;  the  care  of  a  y:u:irdiuu.  A 
Lli**nnnf;  must  l>e  given  u|)on  notice  for  three  successive  weeks  bv  pultlicatiou. 
(Idenu  §  22tJ8.) 

Who  may  be  Appointed  Guardian. — The  court  must  prefer  in  the 
ap{N>iutment  of  a  guardian  the  |)er!iOii  who  18  of  nearest  relation^hii*.  and  who 
will  in  the  judjirment  of  the  court  l>e!*t  manage  the  estate  of  the  AvanL 
n<iem,  S  22«Hj 

The  ^nera!  ^ardiau  for  the  county  must  be  apfwinted  guardian  of  t\  [H^r- 
ftm  of  un^uud  mind  if  no  other  suitalde  |*erson  applie-i  for  ap]K)inlnient  and 
<fualitie«  ;  and  if  there  Im  no  guardian,  the  :^herilf  must  lie  appointed.  (^Idem, 
§  2270. ) 

Bond  of  the  Guardian. — A  jrnardian  other  than  the  penorul  pnnr- 
diau  for  the  ctjuniy  or  the  sheriH*  must  enter  into  ;i  Imml  with  ^ut^icieut  sun*- 
tje?*  Itfiynble  to  the  jurl«;e  of  probate  in  a  |X'rudtv  to  be  prcscribefl  hv  the 
jurlirt*.  whirh  mus't  l»e  not  le^  than  double  tlit-  vahif  of  the  iiersonal  properly 
[»nd  the  rental  vabie  i»f  the  real  projHTty  for  xhrt^?,  years,  with  condition  for 
the  faithfid  jierfornmriie  of  his  duties.     (Idem,  is  2272. ) 

I^rid  of  a  ward  rihnll  not  l>e  h>Ii1  iiniil  ihc  ^uardiiui  has  ^iven  a  l^ond  for 
double  the  suppi>^><i  or  e^timaled  value  of  mirh   land,  payablu  to  the  judge 

pruliate,  and  with  condition  that  he  will  faithfully  account  for  the  pro- 
of such  sale,      flilem.  4$  227il. ) 
Revocation  of  Guardianship. — The  insane  person  himself,  or  by  next 
id.  may  apply  in  writing  to  tfie  C'ourt  of  Probate  f(tr  a  revocatiitn  of  the 
lings  a;rainst  hin»  and  of  the  letters  of  guanbanship.  the  a]>plu;Uinn  to 

ftceom|vtiMH]  by  the  <vrtificate  in  writinir  of  two  ]>hysicinn,«  i>r  of  two  other 

ipetent  llerson^  stating  that  nOer  examination  of  such  {ktwoi  tltey  helicvo 
him  to  be  of  fumnd  ndnd     Tldem.  ^  22b2.  ) 

The  court  must  ap{>oint  a  day  for  the  hearing  thereof,  not  more  than  ten 
\jdtiy9  tbereaAer,  and  the  guanlian  and  the  person  at  who«ie  instance  the  in- 

auiiitiou  was   had  and  taken  must  l>e  cited  to  appear  and  show  cause.      If 
»!'  guardian  or  such  person  app**ar  ami  in  wrilinjr  deny  the  nllegations  of 
ftpptiration.  the  eourt  must  a|i[Ktint   n  day  for  the  trial  of  sijrh  nuitest, 
jury  U>  be  tiummoued  for, the  trial  thereof,  and  the  like  pnK.'eedinga 
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hlinlt  Ik*  h:iil  t\?  Ufinn  tlie  original  intjtiisitinn.  If  there  lie  ru>  t-ftnteijl.  n 
(letTfi'  sliall  lyf  iMiliTurl  rfvukiri;^  llie  prtweecliugs  of  ibe  iuquJHliuii  ami  tlit- 
guurdiniisililjK      (Metii,  ji;^^ --'i''»--l^*>*i). 

It'  ut  liuy  time  ut'tur  hirt  u|i|MiiiUtm'iiL  ilie  iruunliaEi  iHTonic^  MLtisHcnl  that 
the  ward  has  b-een  rer^ored  to  nanily  and  is  cujuiMe  ot'  iiiauuging  his  estate, 
and  the  jmlge  of  probate  is  of  opiiiinn  from  tlie  |ir<HifH  ntn]  the  farlfl  stated 
that  such  re|ire.seut[itioii  is  correi.'l,  lie  j^fiali  iiitike  an  order  that  the  guardian 
l>e  diseharged  and  thiil  the  et*taie  of  the  ward  he  rcstort*d.     (Idem,  ^  '22Bi).  j 

The  Meaning  of  the  Term  Persons  of  Unsound  Mind. — The  term 
"  IVrwuis  of  unsound  mind  "  iijclude»  itiiols,  lunalies,  or  lUv  insuue.      (Idem, 

Power  and  Duty  of  Guardians — Within  three  immthj*  after  hi?  aj»- 

jwititnient  the  guardian  niunL  make  an  invriitor)*  of  nil  the  esinie  of  his  wiini 
and  ivturn  it  U|K)n  oath  to  the  t-ourt,  ivhieli  inventory  must  Ik'  filed  and 
rw^urded,     c  Idem,  J5  2285.; 

The  goardinii  niii8T  niaiiii|:e  the  ei^tale  uf  lii:;  ward  frugally  and  i[U|>rove 
it  to  ihe  lifrtt  of  his  >kill  and  ahility.      (  Idem,  J^  22Ht;. ) 

The  ■jutirdiaii  muy  |aihlii*ly  or  privaU-ly  hiisr  the  laml  of  the  WHrd  for  a 
term  nut  exeeedin^^  one  year,  and  make  a  re|K)ri  tfiereof  to  the  Court  ol  I'ro- 
bat*.'.      (Idem,  J^  22^11.  )  * 

The  Court  of  Probate  may  anthorize  the  guardian  to  lea.«^^  the  land  of 
the  ward  for  a  term  not  exeeeding  ten  yean^,  rei*erving  rent  fiayablt  an- 
nually ;  sueli  leai^e  being  Hul>je<.*t  to  rcvoeatiou  ur  disaftinnani'c  by  tht*  ward 
ujMjn  resturation  tu  ^inily.      (Idem,  §22^0.) 

Tin*  gunnliiin  must  keej>  in  gtMnl  re]>air  and  condition  the  real  ("state  of 
tlie  Wiird,  jind  l»e  niny  tnnke  all  >nrh  ini]»roverneu1s  and  rejmirs  tlnTtnin  as 
are  nervK'^iiry  and  pro|>t'r  ior  llint  |>nr|iu.se  ;  bnt  !»inli  intproveiuenls  or  repairs 
Khali  tidt  br  mnde  froto  ihe  [trineipal  of  ihe  I'nnds  of  the  uard  wiltHUit  an 
order  of  the  CcMirl  ot    !*r<«bate.      (Idt-ni,  S221f0.) 

Tlie  i  'imrt  of  Probatt  may  nutliorine  a  guardian  ti*  coinpromise  any  elniiu 
or  ilebl  due  to  the  ward.      (Idem,  ?i2.i01, ) 

The  eonrt  may  nntborize  the  guardian  to  f:ike  real  estate  in  compromise 
of  any  debt  or  elaim.     (Idem,  §2304.) 

The  erturt  mav  authorize  the  guardian  lo  sell  debts  or  other  Hioses  in 
aetioti  of  ihe  ward  whirh  are  of  doubtiul  eidlection  or  reeovery.  This  mn«t 
be  done  iipnn  the  ordrr  of  snoh  rourt,  granted  iiyion  llie  a[^plioatioo  la  wriling 
of  the  gimrdian  verified  by  affidavit,  bnt  a  report  of  the  nale  ninst  be  made 
lo  and  euntirme*!  by  the  cimrt.      (Mem.  t^  230h-2ol2. ) 

The  f'onrt  nmv  nnthorize  the  guardian  to  wdl  any  prop<'rty,  real  or  per- 
gonal, when  neeessary  for  the  jmymenl  of  debt**  of  sueli  insane  (lerson  iu- 
eurred  for  (he  maintenance  of  siieh  |*erson  or  for  the  iiiaiutenanee  of  his 
family,     adem.  §§  2317.  2818.) 

Nijtice  of  (he  sale  must  be  civen  by  advertisement  for  three  successive 
weeks  in  a  newRpaper  [inblis!ied  in  the  eounty.      i  Idem.  §  2326  } 

A  report  of  Huch  sale  must  be  made  to  and  confirmed  by  the  court. 
(Mem.  55  T.VAO.) 

The  court  may  set  the  sale  aside  f  Idem,  §  23?^  1  \  varate  it  and  order  a  new 
snle  (Idem,  §  2332).  or  eiMifirm  tlie  sale  if  it  pcems  satisfaetory  {Idem. 
§233'J)»  The  title  of  tlif  ward  if  not  divasteil  until  the  purchase  money  is 
fully  paid.     (Idem.  §  2334.) 

The  pro|>erly  of  the  ward  may  he  sold  for  good  cause  shown,  for  the  pur- 
pose of  rehivestment.      ( Idem,  ^  2322. ) 

A  guaniiati  may  invej?t  the  money  of  his  ward  in  real  eetate,  aud  if  act- 
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iDg  in  good  faith  shall  not  he  individually  responsible  for  a  depreciation  in 
the  value  of  the  laud  purchased  with  the  fuuds  of  the  ward,  if  8uch  deprecia- 
tion results  from  causes  which  cannot  l>e  prevented  by  the  guardian.     (Idem, 

Real  estate  purchased  by  the  guardian  with  the  funds  of  the  ward  must 
be  conveyeti  to  the  ward,  but  managed  and  controlled  by  the  guardian  for 
the  benefit  of  the  ward.     ( Idem,  §  2306. ) 

The  guardian  is  liable  to  the  ward  for  any  loss  sustained  by  the  failure 
or  defect  of  title  of  the  land  purchased.     (Idem,  §  2307.) 

The  Court  of  Probate,  on  the  application  of  the  guardian,  shall  direct 
what  |>ortion  of  the  income  or  of  the  principal  of  the  estate  of  the  insane 
person  may  be  appropriated  to  the  supi>ort  of  his  family,     (Idem,  5^  2313.) 

Settlement  of  Quardian. — The  Court  of  Probate  has  juris^liction  of 
the  settlement,  partial  or  final,  of  the  accounts  of  the  guardian.  (Idem, 
§233M.) 

The  guardian  shall  at  least  once  in  three  years  file  in  the  court  an  account 
uf  his  guardianship,  accompanied  with  the  vouchers  verifieil  l>y  affidavit. 
The  court  shall  appoint  a  day  for  the  settlement,  of  which  notice  shall  l>e 
jriven  for  three  successive  weeks  in  the  manner  directed  by  the  court.  On 
the  day  of  settlement  the  court  shall  proceed  to  examine  the  vouchers  and 
audit  and  state  the  account  If  any  voucher  or  item  be  rejected,  all  costs 
accruing  on  the  contest  or  examination  thereof  shall  be  taxe<l  against  the 
guardian  personally.  Upon  the  final  settlement,  the  partial  settlement  shall 
be  presume<l  to  be  correct     (Idem,  §^  2339-2343.) 

On  the  death,  resignation,  or  removal  of  the  guardian,  or  on  the  restora- 
tion to  sanity  of  the  ward,  or  on  his  death,  the  final  settlement  of  the  guar- 
dianship shall  be  made.  Upon  such  settlement  the  guardian  shall  file  in  the 
Court  of  Probate  a  full  account  of  the  guardianship,  accoinpauietl  by  the 
vouchers  and  verified  by  affidavit  The  court  shall  appoint  a  day  for  the 
sifttlement,  with  ten  days'  notice  to  the  ward  if  restored  to  sanity,  or  to  his 
[ttfrsonal  representatives  if  dead.  On  the  day  ap{)ointe4l,  the  court  shall 
prix-eed  to  examine  the  vouchers  and  audit  and  state  the  account.  If  any 
voucher  or  item  be  rejected,  all  costs  accruing  on  the  contest  or  examination 
thereof  shall  be  taxed  against  the  guardian.  The  court  shall  thereupon 
render  a  <lecree  declaring  the  amount  due  the  ward,  which  shall  Iw  entered 
and  recorded  and  the  account  and  vouchers  shall  also  l)e  recorded.  (Idem, 
Sis  2344-2348.) 

Compensation  of  Quardian. — The  guardian  is  entitle<l  to  a  commis- 
sion of  two  and  one-half  per  cent  on  liis  disbursements,  and  two  and  <me-half 
[»er  <*ent  on  his  receipts,  and  on  final  settlement  an  allowance  shall  l»e  ma<le 
tWr  ail  actual  expenses  necessarily  incurretl  by  him.  U|X)n  the  final  settle- 
ment the  guardian,  if  he  hsus  not  been  guilty  of  fraud  or  gn>sa  neirligence. 
chall  be  allowed  a  reasonable  commission,  not  excee<ling  two  an<l  one-half 
|>er  <*ent.,  ou  the  value  of  all  personal  pro|>erty  surrendered  to  the  ward  or 
to  his  repr<*sentatives.  Rut  if  the  value  of  such  |>ert*<)nal  pro|>erty  or  of 
such  moneys  exceed  twenty  thousan<l  dolbirs,  the  commission  on  the  excess 
:*hall  not  l)e  more  than  one  per  cent.     (Idem,  5^8 -3r>0.  23r>l. ) 

Resig^nation  and  Removal  of  Quardian. — A  guardian  may  resign 
by  writing  sul)ecril>ed  by  him.  filed  in  iho  (^m^t  of  Probate.  Such  resigna- 
tion <h>e8  not  affect  the  liabilitv  of  the  guardian  or  his  sureties.  (Idem, 
§  23«2. ) 

\  guardian  may  l>e  removed  for  removal  fnm»  the  State,  wilful  failure 
to  file  an  inventorv  or  wilful  disolK'dience  to  an  order  of  the  court  <lrunken- 
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new,  iml>ecility  of  miml,  continued  Bickness  renderinp  him  iuca{>ah1e, 
vicikm  of  teluriy,  wiwte  of  tlif  wuni's  in-niKTty.  uetflt'Cl  of  hid  atfiiirs,  or  for 
any  oxhw  pnnl  ami  huHu-itiJit  muse.      ( lUi^ni.  *^  ti-IG^-i. ) 

All  njipliration  tor  removal  iiniy  he  nm<le  hy  the  ward  or  hy  next  friend 
ill  writing,  vi-ritiod  In  uHiduvil,  wlnrh  shall  b[Krifv  iIk-  ^n'ouuds  iki  which 
the  ttp{>licatioii  is  iiitidtf,  Tho  rourt  flliult  up[H)iiit  ii  day  for  the  hi-arinj;,  of 
whicli  at  It'iist  five  days'  uotice  must  be  given  to  the  guardian.  (Idem, 
§  2:il54. ) 

On  the  <lny  apjioiutiHl,  llie  ronrt  niuy  jirocetsl  Ui  hetir  the  evhlen<'e  and 
\)nss  ujMiu  the  ap|dit^tiun.  If  determined  a^aiiif^t  the  ward,  ihe  next  frifiid 
shall  Ih'  taxed  willi  the  ("osls  ;  if  a;Lrainst  the  frutinliaii,  he  sliall  he  taxed 
with  tlie  coftrt.  The  i'onrt  nf  I'rolmte  truiy.  williont  nn  a|i|dinUion  hy  the 
ward,  fur  any  of  the  causes  (i|jeciiied  npoii  notiei-,  remove  a  guardian. 
(Idem.  i;i;:^:{('>r>-2;iH7. ) 

Hospital  Trustees. — The  inispitalw  are  managed  by  a  boanl  of  seven 
trustws,  a|i{H)inied  hy  the  j;itvernor.  Tliree  are  lo  reside  near  the  hnsniia! 
and  four  in  other  partri  of  (he  State.  Huck  trustees  make  hy-lawF  (or  the 
management  of  tlie  iiistiuiiiuiis  under  their  rhar^^e.     (Idem.  §^  254.1,  254(1.) 

The  i<iii>erintendvnl  of  tlie  hof^pilal  is  a|i[>uinled  hy  the  iKHird.  He  ^hall 
he  ijualitied  tu  prueline  niedirine  umU.T  (he  laws  of  Alnl>ania,  ami  {Kx-wesc 
*'prutnpt  Inisiiu^s.^  liahit>,  and  of  n  liiniiam.  kintllv  dif-p(tsi!ion.*'  Tlu'  su|H'r- 
iutendeiU.  with  the  cntuiirreiiee  of  the  iMjanl.  ap[nnntH  the  asj*islaiit  |ihyH- 
ciiin.s  stewanK  Hn|KTviw(irs.  and  other  enijilnyr's.      ( Iden>,  *^  254^.) 

A  |iei>on  hhall  he  riaisidiTeil  "lit  t*>  he  a  (Hitienl  in  the  ho^pilal  whoex- 
hifiits,  in  the  lirst  place,  i*nih  a  dejirree  of  hrnin  tlehility  or  mental  aherra- 
lion  iia  lo  retider  him  foiLHtuutly  trouhioioiiitu  or  a  nuiMnit'o.  or  dangerous  to 
others,  or  dangerons  to  hi.M  own  life  or  (lersou,  or  daii;rerous  to  jiroperty  ;  in 
the  second  j)!a(r,  tins  di.salnli(y  must  not  be  Irannient  like  delirium  in  a 
fever,  hut  of  nion»  or  lesss  j>ermane!it  character;  in  llie  third  place,  lack  or 
lost*  i^f  nu'Mlal  alkility  to  propt-rly  <<jndnct  liis  usiijil  work  or  hnnitie.ss  shall 
(m»  conHidorcd  along  with  aherrant  conduct  in  determining  (he  tjueslinn  tif  a 
pen*im's  insanity.*'      ( Idem,  ^i  lf.'»4H.  ) 

In  order  of  admi.^sion.  rei*eiit  caw'M  of  luiih  chiKses  may  have  preforonco 
over  thn*^i'  i>f  Ifiiijr  >(aiidin^'.      (Mem,  t?  '2.i^>i'i{i.  \ 

Commitment  of  Insane  Persons. — Wlieu  a  pcrwm  in  ittdi^eni  cir- 
ciJinstancp,H  bwtmies  insane,  a|iplicatiou  yhall  be  made  by  liis  friemis*.  or  any 
other  pernou  in  his  behalf,  to  tlie  jnd^c  of  the  Probate  t'oiirt  in  the  ciuinly 
wdierc  he  resides  ;  and  sncli  jiKlfre  Hhall  without  dehiy  make  application  to 
the  >uperintendeut  of  the  h'tspital  tor  hit*  admis.*iioii,  and  neconi]mny  the 
appUrarion  wjtli  full  and  iJniisfacitiry  answers  t(t  certain  4iUeKtions  relating  lo 
the  4'ondilii»n  ol'  siirfi  persnn.  If  (he  [latieiit  can  be  received,  tlie  judge  shall 
call  one  re-'pectalde  phv?*i<'ifln  and  <tther  trnslwortby  witness  la  investigate 
fully  the  fact?  in  the  case,  and  eilher  wilb  or  wilhon(  the  verdict  of  a  jury 
decide  the  caj>e  as  ti>  jyinity  and  imlitrencu.  If  ihe  juil^i'  lielieves  that  satis*- 
factor}'  evitlence  has  been  a<lvanced  showiuir  the  patient  to  he  insane,  and 
that  hif*  estate  is  insufficient  to  Mip|n>rt  him  and  his  family,  the  jad^re  shall 
ii«ue  a  certificate  and  send  him  willdn  thirty  dayn  to  the  Imspilal,  (o  l>e  fiU|>- 
|H>rteil  there  at  the  ex|)ense  of  the  Slate,      rldein,  t^t^  2r)r>l-2r>r)3. ) 

ntscharire  is  made  umler  the  rules  adn)ttcd  hy  the  board  nf  trustees  by 
the  sn|H'riTi(endenl  in  (be  eve[it  (»f  the  recovery  id'  a  patient  from  ifie  attack 
of  insanilv.  The  locnt  httard  of  trustees  toav  diwhartre  a  patient  from 
ihe  hi>Hpt!al  at  any  time.  The  j^uperinleiKleut  of  the  lnn-pital  rnay  L'rant  a 
furlough  for  a  period  not  exceeding  six  mouths  to  such  of  the  harmless  and 
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wuvTile«oenl  patients  who  may,  in  his  opinion,  he  l>enefit€(l  by  the  change. 
The  frienJit  of  surh  piirient.t  Hhall  [wy  all  iravellin^  t:*3C|)euseM  tn  ami  from 
te  hi>ipiUil.  TenMnd  eoutiued  iu  uuch  hospitab  shall  l>e  eutilled  to  the 
ri;;ht  ot'  hal>eaa  corpus.     (^Ideni,  §  25<U). ) 

ARIZONA. 

(Territurial  Inuno  Asylum,  PhccnU.) 

Insane  Asylum  ;  Directors. — The  Territorial  Insane  A.syluni  of  Ari- 
wnji  is  li.*cute*l  near  the  city  ot*  Piia*iiix.  It  is  luuler  the  niauagumeut  of  a 
iiotini  of  three  diret^tuni,  noniinuleil  by  the  territorial  governor  and  conlirnied 
by  the  legiiiilative  council,  and  two  of  whom  hold  office  for  two  years  and  oue 
for  four  veara.  The  directors  are  re(|uired  to  execute  u  homl  in  the  snni  of  lea 
thousautl  ilothirs,  conditioned  for  the  faithful  disi-bar^^^c  of  (liuir  duties.  The 
directors  have  fall  p*)wer  and  authority  to  nuiuage  the  atiuirs  of  the  Jb^ylunu 
(Statute:*  of  Arizona,  ^^2401.  2404.) 

Officers. — The  board  of  director;*  shall  appoint  a  set^retary  and  treasurer 
u)d  a  resilient  phytficiau,  who  is  the  superiuteudent  of  the  at^yluoi.  (Idem, 
S§2477,  2480.) 

Superintendent. — The  resident  pby^iicinn  shall  tie  a  college  graduate 
in  me»licine  and  surgery  and  have  practij^ed  not  le«i  than  four  years.  He  is 
the  sn|»**rinlfndeiit  of  the  asylum,  ami  ;w  such  is  tlu^  chief  executive  officer 
nod  hn«  the  general  8U|)erinEenden('e  of  all  the  atlairs  of  the  asylum,  eiil»- 
ject  to  the  laws  and  regulations  adopted  by  the  (Mwird  of  directorB,  He  is  to 
taeertain  daily  the  condition  of  the  patients;  and,  wiih  the  H]>pn)val  of  the 
UmhI  of  tiirectors,  appoint  assidtjxuLs  and  attendants.  He  may  dir*charge  nny 
of  such  assistants  or  attendants  ai  his  sole  discretion,  and  nhall  reconl  ejich 
(lidcbarge,  with  the  retij^us  therefor,  in  one  of  the  Inxiks  of  the  asylum.  He 
shall  liirect  all  the  employ^  of  the  asylum  and  maintain  disi-ipline.  and  shall 
i-au!»t?  to  be  kept  books  cootaiaing  a  record  of  all  the  aifoira  of  the  usvlum. 
iMera.  §2481.) 

By-laws  and  Regulations ;  Reports ;  Visitation ;  Meetings. — 
The  biiard  of  tlirectors  are  em|Mi\vered  to  make  by-laws  and  regulations  for 
the  ^verninent  of  the  asylum.  Tliny  shall  make  ini  annual  re|HJrt  to  tlie 
Ir^lature,  sliowing  re<Teij>tei  and  exj^^ndiiurft*.  the  ct>n<lition  of  the  asylum, 
the  uuralier  of  |)atients  admitle*!  and  the  number  remaining.  Thev  sliall 
mMke  a  ihonmgh  monthly  visitatioiu  They  shall  meet  monthly,  and  a 
iMJority  constitutes  a  quorum.      ( Idem,  §  2482.) 

Estimates;  Purchases. — The  board  of  directors  .shall  estimate 
monthly,  in  advance,  the  probable  ex|>enses  of  the  a.-ivluni.  and  the  auditor 
the  Territory  shall  draw  his  warrant  for  snch  nmonnt  in  favor  of  the 
lors  ou  the  first  day  of  each  month,  and  the  treasurer  of  the  Territory 
ill  |>av  the  same.  The  3n|)erintendent  shall  make  all  purchases  under  the 
lirection  of  the  directors.      ^Idem.  §  24H'l.  ) 

Patients  to  be  Received. — .\11  persons  a<liudge<l  insane  by  n  court  of 
ojmjielent  jurisiliction  shall  Ik*  received.  If  estatt^s  of  jx'Rwms  admitted  are 
irceable  or  frien^ls  or  relatives  are  willing  and  able  to  pay.  rates  are  to  be 
L«i  by  the  l)«>ard.  ami  ef>llecteil  and  [Miid  into  the  treasnrv  nf  the  territory 
to  the  rretiit  of  the  insane  asylum  funtl.      f  Idem,  §  24-^4.) 

Determination  of  Insanity;  Confinement. — Any  probate  judge  has 
power  to  hrar  and  determine  (piestions  of  insjinity.  Applifatinn  is  lo  l>e 
niadf  ujw»ri  oath  settinir  forth  that  a  [K-rson  by  reas<m  of  insaoily  is  danger- 
otts  aoil  i«  at  large.     The  allege^l  insane  |>erson  shall  l>e  brought  before  the 
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juilgc  ;  two  or  more  witnesses  noriuainieti  with  the  person  shall  he  summoneil, 
wtio  ^hall  U'^tify  ud  lu  ibi*  coiivereutioiJ,  umuuern,  and  general  eoruliut  of 
liio  al]ej;j;etl  in[*:ine  person.  One  or  more  pratluutes  in  nietiit'inf  atnl  rejdita- 
hle  praetilionen^  thereof  sliull  he  prtsjent  tu  the  examination,  and  after  liear- 
iiig  the  faets  iletailed  hy  tlie  other  witneKiies  and  a  |>en4)nal  examination  of 
tlie  alleged  insane  pennon,  tiliiiH  ujion  oath  stale:  (1  )  His  jnd^rnient  as  to 
the  insanity  oi"  llie  perform  ;  ^2)  wJiether  il  l»e  danjitToiirt  lo  ihe  j>ertMin  of 
the  nlle^'eil  hniaiie  nv  \tt  the  eonnimniiy  ;  {'.\)  wliether  the  iusanitv  is  jn-rina- 
ueut  or  temporary.  11  U|k)u  eueli  proof  and  Muleniemt*  iLe  jmlpc  is  satisiied 
that  the  persjou  i:*  iudaue,  lie  shall  hy  unler  direel  the  confinement  of  sueh 
{jersuu  in  the  Territorial  luHaue  Anyluni,  The  judge  upon  pueli  examina- 
tion is  to  make  imiuiry  into  the  aiiilily  of  the  itieaoe  person  Ut  hear  the 
esi>enHes  and  co.st  of  eoniniiuueiil  and  eonlinemeiit  in  the  tihyltmi.  If  such 
person  have  pnifierly,  a  jL!:uar<liijn  in  to  he  ap[K»inted,  \vln>8e  <luty  it  i«  to 
receive  sneh  proj>erty  nncj  pay  therefrom  the  costs  ol"  the  mnnnitnient  ami 
Bup|Kfrl  of  tfiu-li  insane  pers*Hi.  Tlie  eoslH  oj'  eonmiilnient  ami  transporta- 
lion  of  all   indigent  insane  are  to  he  paid  hy  the  county.     (Idem,  J^g  21o(>, 

ARKANSAS. 

(Stnto  A^yluru,  Little  Hock.) 

[References  ak  In  Saiulels  and  HlH'i  Digest  of  Stanit«i.] 

Prolmte  cinirip  |M>st*e(*  tlie  piiperintenrlinp  <-ontr)d  over  jrunrdinnp  having 
the  enre.  rusitody,  ami  mana*remenT  of  idiots  luuaties,  haliituul  drunkards, 
and  persunh  tif  unsound  niiml,  and  may  j>rovitie  tor  the  wdV'keepiujti;^  of*  :^ueh 
per?i<jns,  and  the  niaintetumee  of  (hemt^elve:?  and  their  familiei?  and  the  eflticn- 
tion  of  (heir  <*hildreii.     (Statutes  of  Arkansas.  ^^8^14.) 

Inquisition. — l'[»ou  information  in  writinjir  that  any  i>ersou  in  the  eouuty 
is  an  idiot,  liinalie.  or  of  uns^miid  mind,  it'  sHlinfied  that  there  is  ^ood  cause 
for  the  exereitie  of  its  jurii'dietion,  the  I^rohale  <'ourt  shall  cauf^e  the  |H?rson 
to  he  bruuirht  hefore  sueh  eourl  and  inijuire  into  the  taets  hy  jury.  If  any 
Hherifr,  caroruT,  or  eonstahle  discovers  siirli  ii  person  in  the  eoiiuty,  he  t^hiill 
Hiake  a|)|ilienlioii  ti>  the  ronrt  for  the  exereise  of  »is  jurisdietion.  W  found 
hv  the  jurv  that  the  pei*son  is  of  unsontnl  mind,  the  e(<urt  shall  n]^j!oii)t  a 
trnardinn  i>f  tin*  |)ersnn  and  estate  of  sueh  inwune  |K'i*st>n.  The  eosis  ui  the 
proreedin^o*  shall  he  n  rhar;j^e  on  his  ef^tate.  fir.  if  that  is  insutfieietil,  U|Hm 
(he  countv.  If  the  person  allejL'ed  to  he  insane  is  diw^haryed.  the  eost?i  are 
paid  hv  the  |>erHoii  inptitutinjr  the  ]iro<*ee(ling?J.  unless  siieh  p^erson  is  an 
offieer,    in    wldeh    cn.=f   the   eoslfj   shall    1h'   p;iiil    hy   the  eouutv.       (Idem. 

Ouardlflns,  their  Powers  and  Duties. —  Hefore  entering:  u]ntn  hie 
duties  the  LTuardian  shall  execute  a  hood  f(ir  the  faithful  [lerfurniance  of 
stieh  dntie?  and  the  jmlieinus  matniiremenl  tif  the  estate  of  his  ward. 
Additiofinl  hoiids  may  he  retpiired,  in  the  ilisereiion  of  the  eonrt.  The 
V^uardian  shall  lake  char;:re  of  the  fn^rson  idtiinnlled  (o  his  charge  and 
provide  for  hiis  sufijMirt  and  rnaintetmnee.  lie  shall  take  into  his  (K>ti- 
Hession  the  i^oods,  chattels,  moneyj*.  and  all  evidences  »f  ih-ht  and  of  writing 
touching  the  estate  of  the  person  under  his  gmirdinnslup.  Within  three 
mniiths  he  shall  make  iKJt  and  Ille  in  ihe  olfice  of  the  clerk  of  the  einirt  an 
inventorv  of  the  estate  of  hip.  ward.  Additiiand  inventories  shall  he  tileri 
whenever  other  pro[»erly  heha!|:inj.'  lo  the  eslale  may  he  iliscnvenHl.  The 
eiuirt  mav  rmike  onlers  for  the  re?Jtraint,  su|P|iort,  auii  snfek<'epin«.'  of  such 
person  ;  for  tlie  maintenance  of  his  estate  and  llie  support  attd  mainlenanee 
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uf  his  family  and  eilucation  of  liiii  cbililreu,  out  of  the  proceeds  of  his  estate. 

Sale.  Mortf^aKe,  and  Lease  of  Real  Estate. — If  tlie  |)ei>oiial  estate 
he  insutfirii'iit  for  the  discluirge  of  the  <lebl.s  und  niaintetiaru^e  of  llie  family, 
or  (Hlueaition  <tf  (he  chihireu  of  the  intraiie  ward,  the  i^uurdiaii  stuill  |>eliiion 
■  lie  (NHirt  for  nuthnrity  tu  inurt^cti&re.  leaiie,  or  ^11  aiich  ]>ttrt  of  the  rexil  estate 
-  u  ne<v«ary  to  supply  the  deticieuey.  The  courts  ^hall  dirert  the  time 
4iid  tt*mi9  of  the  Mile,  niort^a<:e,  or  lease,  uiiil  the  maimer  in  which  the  pro- 
iv«^ld  t»haJI  he  sie<'ured  an<i  the  incoine  applied.  The  i'(»iirt  shall  direei  the 
inatiiier  of  makiiiir  the  sale,  whieh  shall  iw  at  puhlic  vendue  to  the  hiJrhe^t 
lii'lder,  ami  the  j^uardiau  shall  rt'iMjrt  ihi'  prtK'ecyliui^s  to  the  rt)iirl.  If  the 
t^iurt  approve  the  proc4»«?diug>s  the  jfuaniian  t^hall  execute  a  deed  to  the 
|Hin*haser.  If  the  rejwrt  he  disappruved.  the  eourl  may  set  iwide  the  sale 
tad  order  the  refunding  of  all  money  )>aid.  Wheu  the  eourt  i*hall  order 
a  lease  or  mortjLra;;e.  no  deed  or  instrument  shall  he  execute*!  utitil  approved 
by  the  court.      (Idem,  §§ 8>*o*2-3H4 1 .  ) 

When  Ward  may  be  Supported  by  County — If  the  estate  uf  auy 
wani  is  iusutfieient  to  maintiiin  hitns^'lf  and  faudiy,  or  eilueaie  his  chiUlreu, 
hi^  L'uardian  nuiy  apply  to  the  County  (ourt  for  an  apfiropriatiou  from  the 
wiunty  treasury  for  the  3up|x*rl  of  his  wanl.  The  |x»litiou  ?hall  Iw?  airom- 
paaietl  by  an  account  of  hi^i  ji^uiirdianship,  an  inventory  of  the  estate  of  the 
ward,  and  a  list  of  the  ilehts  due  from  «uch  wanL  If  the  c<jurt  is  ^itisHetl 
that  the  estate  is  insuHicient  for  such  purposes,  it  may  order  such  sum  to  Iw 
[wid  to  the  guardian  out  of  the  rounly  treasury  as  is  sulticient  to  provide 
i'ur  thf  8up|iort  of  his  ward.      (Idem,  §§;iM48-3M51.) 

Restoration  of  Insane  Person. — If  atty  prsou  allege  in  writing  that 
die  iwrsoii  de<*lare<l  of  unsound  mind  is  restore<J  to  his  ritrht  mind,  or  to 
f^trnri  and  soIht  hahit*^  ihe  niuri  tthatl  cause  the  facts  to  I>e  iiupiired  into, 
aud  if  it  he  found  tltat  Huch  {)erdon  has  l»een  restore<I,  he  ehall  l>e  discharged 
from  care  and  custo«Iv  and  his  pro|>erty  ?hii11  l>e  reetoretl  to  him.     (Idem, 

Settlement  of  Accounts  of  Guardian All  accounts  of  jriinrdians 

^liall  lie  sealed  on  the  lerminuliun  of  the  ^uanlianship.  The  gnanlian«hi|> 
is*  terminated  by  the  restoration  of  the  ward,  his  death,  or  removal  from 
fttfice,      {Idem,  j^  :^H5t,  :^Mo5. ) 

Confinement  of  Insane  Person  by  Guardian. — If  a  person  l»e  furi- 
(mt»ly  mad,  or  so  far  disordered  in  hit*  mind  as  to  endanger  his  own  i»erson 
or  the  [itTson  or  pn)|)erty  of  others,  it  shall  he  the  duty  of  the  iruardian.  or 
the  jwrson  under  wh<»se  care  he  may  \w,  and  who  is  hound  to  provide  for  his 
KU|>)Jori,  to  (^otdiiie  him  in  some  suitable  place  until  the  IVohate  C4>iirt  shall 
make  an  onler  for  his  |)ro|K'r  restraint,  support,  and  safekeepin;;.  If  such 
f«rr*««in  is  not  omtineiL.  any  jndjze  of  a  court  of  re«*ord,  or  any  two  justices  of 
tlie  jieiuv,  may  lutuue  such  insane  |>en»on  to  be  appreliended,  atul  may  pro- 
vide for  his  (s>nfinemeht  in  some  suitable  place  until  the  court  shall  make 
further  onler  (hereon.      ( Idem,  Ji^  .3H5«,  ^%.YX  I 

Insane  Persons  found  at  Larjcc. — Insane  persons  at  lar^re  and  not  in 
lh»'  *Tire  of  HDMic  dis^'reet  jwr^>n.  ^hall  he  arresteil  by  any  [leace  officer  and 
takrn  liefnre  a  macistrate.  Such  mniristrate  shall  make  smch  orden*  as 
nay  be  necensark'  lo  keep  him   ii»    rc-straint   until    he  can  l)e  sent  to   the 

llie  a^'lunu  lie  nmy  l)e  confine<l  in  the  cinmty  jail  if  there  are  no 
'lof  to  irlnjse  custodv  or  rare  he   mav  be  cotnmitte*!.     (Idem.  S?5'^'^^I. 


Insane  Paupers. — When  there  is  a  poor  home  in  the  countv.  all  insane 
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perpous  rhall  he  tnkeii  care  of  ns  other  paupers,  and  tlie  County  Court  may 
luiike  tivu'h  iulilitionnl  coi>i|ien.Hjitiou  for  taking  care  of  ius^ue  [muivers  as  may 
l>e  riermt'd  jll^l,      (  kieiii,  5^  :}Hli:j.  ) 

Lunatic  Asylum. — Tlie  Arknusaa  State  AsyluTii  is  located  at  Little 
Kock.  h  is  jrovenied  by  tlie  Iloanl  of  Trugtees  ul'  Churituhle  loatitutions. 
which  ul*o  haji  charge  of  ilio  school  for  the  hlintl  and  the  tieaf  mute  inrtitute. 
It  is  c(ifii|Kised  of  six  lueiiihors  ap|X)inted  by  the  governor,  one  from  each 
cougresisiuiial  district,      i  Idem,  ^  ;i92(<. ) 

The  trujsteefi  shall  appoini  a  s»]»erintendeiiti  wlio  shall  he  a  skilled  phyi*- 
iciau.  and  who  shall  hold  his  ottice  for  a  term  of  four  yean*.  They  shall 
niaintaiu  an  effeclual  iiihpeciiou  of  the  asylum,  for  which  purpose  one  or 
more  of  lliem  shall  visit  it  ut  leaj^t  once  in  every  week,  and  the  wliole  board 
uuce  in  three  months.      ( Idem,  4^§3iJ7~-'J980. ) 

The  Superintendent. — The  Bii|KTinrendcnt  apjwints  all  puhordiimie 
officers,  ami  it*  the  ^'enernl  su[«'rinteiident  ol'  the  huildinjrs,  ^'■roniid^.  and 
farm,  wiili  all  their  lixtiires  and  slock;  and  has  the  direction  and  control  of 
all  |»erMnij*  therein,  isuliject  to  the  by-huvs  and  regulati<nis  of  the  trustees. 
He  is  directeii  to  ascertain  daily  the  condition  of  the  [mlients  and  prescrihe 
their  treiitment.      (idem.  ^IjyHJ.) 

Admission  to  Asylum.- — Any  [person  may  l>e  admitted  to  the  H«ylum 
n.s  a  jiaiient  who  is  a  citizen  oi'  the  State,  and  wlm  may  be  insane.  Any 
rejiutuhle  citizen  nmy  file  a  wrilten  Htiiletiierit  with  the  county  and  probate 
jndjre.  that  to  the  best  of  his  belief  the  alleged  insjitie  person  iMifjht  to  be 
arlmitted,  ami  that  his  beiu;:  at  larjre  is  dan^^eruns  to  the  coniniuiiily  ur 
pi"ejniHcifil  to  liis  chances  to  recover.  Thereupiin  a  lime  in  iip]>iMnlcd  by  the 
judjic  for  :i  heiiriug.  and  at  guch  time  s^uch  comjwteiil  witnciises  as  are  jirt^ 
dueed  :ire  heard.  lu  addition  to  the  testimony  of  such  witnesses  the  judge 
shall  can.-ie  the  allejced  insane  f>erpon  to  W.  exnmineil  by  two  reputable,  cont- 
jieterit.  iiimI  di.«iiitert'sted  physicians  al  ilifferent  times  ancl  plac«*  sejtarately. 
who  shall  present  in  wrilin^'  the  re^idi  of  the  examination,  including  the 
anHwerrt  to  certain  i|Uesiitirts  which  are  prescribed  bv  statute.  If  salistied 
that  such  ]>prwin  is  iniJaiie,  he  shall  so  decide,  and  willumt  delay  transmit  In 
the  sn|terintendent  of  the  asylum  his  decision  in  w^iliMt^  with  iu|iies  of  llie 
statements  talceii  iu  tlie  procefilin^'.  The  sujierinttiident  shall  notify  the 
jud're  of  his  rcadineK-*  U\  udniit  the  in.'^ane  f)erson  into  such  asylum  if  there 
l>e  rmnn  unoccupied.  If  there  be  no  r*>oni  unwcupieil,  he  shall  notify  the 
jndfre  of  the  fnot  and  return  the  papers  indorsed  aceurdinjrly.  On  recei])! 
of  notice  of  the  superintendenrs  wilHii;rnesK  to  receive  the  [tatient  he  sluill 
be  transferred  In  such  asvliim  by  tfie  sheritf  or  any  (lerson  de])Utize<l  by  the 
enuntv  jud^re.  Such  insane  |>crw}n  shall  be  supjkuUmI  in  such  asylum  at 
public  expt'iisc  unless  su<'h  |iersuii  have  more  than  ^nffiiient  estate  for  the 
sn[»pi>rt  of  hip  fatnilv.  {Mem,  4^5$ '^1*1M)-:!IH>9.  as  amended  by  Laws  of 
18i»U.  Art  74.  )  " 

Criminal  Insane. — Al!  ]>erw»ns  acquitteil  of  a  criminal  offence  on  the 
plea  of  insanity  shall  be  receive*!  iu  the  asylum,  and  ihere  dftiiiiicd  until 
restored  to  reason.  No  person  becomini:  insane  while  in  cojifinemcnt  in  a 
pennl  institution  ^hall  be  receive*!  into  the  usylitm.  but  shall  be  treatwl  tor 
the  diseasf  within  (be  penitentiary       ( Idem.  §§  4(>(>l-400o.  } 

Classification  of  tnsane.—lnsane  persiui*^  committed  to  the  asylum  are 
classified  as  "acute."  "chronic,"  and  "probably  incurable."*  such  (-lassifica- 
tioii  (r)  be  determined  by  the  dnraiiou  of  the  disease  niifi  such  complications 
as  are  known  to  render  recovery  «loulilfiil.  if  nnt  iinptssible.  ("as^-s  of  one 
year's  duration  are  "  acute  "  ;  of  over  one  year's  dnnition,  "  ehronie  "  ;  and 
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complicated  with  epilensy,  irnl>erilily.  or  foohle-minrledness,  dolnnnities 
>kull  from  injuries,  nld  ajfe,  or  general  {mnilysis,  are  "probably  incura- 
ble."    (Idem.  §4006,  (i8  ameadeii  by  Imws  uf  1897.  Act  36.) 


CALIFOKMA. 

(Stncktnn  State  H<i«pit«l.  Sti>ckum  ;  Najm  Stute  Umpital,  Napn ;  Agnews  State 
liiiApital,  AeiM-w* ;  .Southern  Califoniia  Slate  Ucwpitiil,  Patlon  ;  Mendocino 
Slutf  Ho?pil:d,  Mendocino.) 

[  Kcfcffncfs  are  to  nfllcial  Codt's  nf  Cullftirnia.l 

Appointment  of  Guardians  of  Insane  and  Other  Incompetent 
Persons. — Power  of  ap|wintinent  i-»  vested  in  theSu|>erior  roiiri.  ApiM:)int- 
niciii  is  made  U[Hn\  iwliliou  oC  relative  or  iVieud  that  j-iieh  |>er>»on  is  in.*aiie 
or  tor  anycflu^  i!K'oni|>eteiit  to  manage  his  pro|»erty.  Notice  u\u&l  \ye  given 
such  person  not  lettt*  than  five  days  l>etbre  hearing.  If  it  ap)»curH  ujm)!!  the 
hraring  that  the  perwin  is  incapable  uf  taking  care  of  hinifcelf  and  niuna^ring 
hifl  proi>ertv,  a  guardian  nhall  iw  Hp|x)inted.  i^Cal.  Code  Civ.  Pro.,  §§  1763, 
1764. ) 

Proceedings  to  Determine  Reftloration  of  Insane. — An  innane  \k'T- 
800,  or  any  relative  or  tVieud,  may  a|>ply  by  |H"ii!ioti  in  ruiirt  to  have  the 
fiict  of  his  restonition  judicially  delermineti.  Tlie  court  shrill  apfminl  a  day 
hr  he«ring,  and  u|»on  re^jue^t  order  investigation  Itefore  a  jury.  Notice  of 
the  trial  shall  l)e  given  to  the  guardian  of  the  |)erson.  to  his  or  her  htisbn;nd 
or  »ife.  or  to  his  or  her  father  or  mother,  if  living  in  the  county.  The 
{Tuaniian  or  relative  of  such  |>orsou  may  contest  the  right  to  the  relief 
demanded.     (  Mem.  §  I7HH, ) 

Powers  and  Duties  of  Guardians. — The  guardian  hfts  the  care  and 
nistoilv  of  the  (lerson  of  his  ward  and  the  management  of  all  hb  e:3tate. 
(Idem.  *$  176.'». ) 

The  guardian  shall  pay  nil  the  ward's  dehtj*  out  of  his  per^mal  estate  or 
inriMne  of  his  real  estate,  if  siitficicnt :  if  umt,  then  out  uf  real  estate  u|Hm 
o|>(ainiMg  ortler  for  sale.  He  shall  settle  all  iiccuijiits  of  the  ward,  demand, 
«ue  f»»r.  and  receive  all  debts  due  him.  He  shall  manage  the  e-«tule  of  his 
wanl  frugally  and  without  waste,  and  a]t|tly  the  inwrne  ff)r  suitable  main- 
tenuntv  of  ward  and  hi.<  family  :  an<l  if  insiitticient.  nuiy  sell  the  real  estate 
iiIM»n  order  of  the  <^>urt  and  apply  the  prncetnis  of  surli  sjile  to  such  niain- 
i»ii:nH-e.  The  guardian  shall  be  allowed  credits  for  proper  advances  for  ihe 
1m  :u  Hi  td'  the  wani  u|)i>n  pro|n*r  vowchen*.  etc.  The  court  may  direct  the 
?uardi.Tti  to  pay  the  |H'rsons  supplyinir  tlie  wanl  with  suitable  maintt'imnce, 
etc.  The  guardian  may  join  in  and  tissenl  to  n  partition  of  the  real  estate 
of  (br  Avard.  The  gunniian  shall  return  to  the  «-our!  an  inventory  of  the 
pFlate  of  his  ward  witliin  tlirK*  months  after  his  atifwiintineni,  anil  anuiirtlly 
thrreafter.  Inventories  shall  lie  re(v>r(led  by  the  clerk  of  the  court.  The 
jTuanlian  shall  upon  the  expiration  of  a  year  from  the  time  i>f  his  ap|»oint- 
Rient,  and  a0  often  as  re*iuireil,  pn^sent  to  the  c«>iirt  his  m*c<Hint  for  a  settle- 
ment. Every  guarilian  shall  be  allowed  the  amount  of  his  reawHuible  ex- 
imutni,  and  also  such  eomjK'nsjttion  its  the  court  ileems  just  ainl  n^a^onable. 
(Idem,  i^  17»>H^  177(5.  ) 

Sa!«  of  Property  of  Ward  and  Disposition  of  Proceeds. — When 
incimte  of  ibe  estate  is  insurficient  to  maintain  llie  ward  and  his  family,  the 
irnanliari  nniy  sell  real  or  |»ersonal  e>late  u|M>n  order  of  the  court  The 
court  may  onler  sale  of  the  property  of  the  ward  for  the  purjMiee  of  rein- 
TartXDcoU      The  proceeiU  of  the  sale  shall   be   applietl  to  the  purposes  for 
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wliii'li  it  WiXfi  nmilo,  siinl  tliy  rw^iiluo  iiivtwteil  iiiilil  llie  onpiuil  in  rerjuired  ft>r 
siuli  [«iH-|in;*is.  IT  sulil  I'nr  purposes  nf  ill  vestiiuiit,  iiiveslnifiit  f^liiill  In.'  made 
nrtjoniiiifr  to  tlu'  ^uiiniiatrH  Uvm  jiidjrineiit  nr  in  piirsimnc*'  of  tin  order 
of  tla-  oonrt.  Tht;  nrdrr  •'liiill  lu*  rmulf  tijMin  jx^tilicm  omtainin^^  n  stnteuieut 
of  i'nctn  find  <'iri*iniislHnf'e;*  plmwiii^  the  ihmhWiiv  for  snoh  sule.  A  co[>y  of 
llie  order  shall  be  wrved  ini  the  next  uf  kin  ami  oil  pei'ji'iiw  interested  in  the 
e8tatti  ftt  lennt  fourteen  days  before  n  heariug  of  (lie  ]>elition.  The  order  of 
the  court  fh:\\\  s]H'city  the  oau8e.H  of  the  r^ile.  A  irunrdiiiii  authorized  to  sell 
real  tTStale  .<hall  give  a  bond  ti>  be  a]»provcd  by  tin-  roiirl.  Such  order  shall 
not  eunliuue  m  force  longer  tliaii  one  vear  uiler  lieing  granttni.  (Idem, 
§§  1777-1  r»'2o 

General  Provisions. — 'I  Ik*  ctnirt  may  cite  pcrsoiis  stisjM*cted  of  haviujr 
concealed,  embezzled,  i>r  conveyed  any  ot*  tlie  pn*perty  btdonitriiiir  to  the 
ward  or  to  hi.-?  <t*tatp,  upon  coinpluiiit  of  the  puardinn.  ward,  creditor,  or 
other  perijoii  iiiterej*le<I  iu  the  estate,  and  may  siimniou  hiru  in  the  same 
Dianner  an  i)er8on8  su8i>ecte<l  of  concealing  the  eH*ecl8*»f  a  decedent.  ( Idem, 
§1^00.) 

A  guardian  may  be  reniove<l  if  iucapahle  of  diitchar^iug  his  trust,  or  if 
he  has  wjisted  or  mismanaged  the  et^tate.  or  fiiileil  for  thirty  days  to  render 
an  account  as  i\ijuired  Iiy  the  court.  A  guardian  may  resign  wlicn  it  apjiears 
proper  to  allow  »he  winic,      (  Mem.  ^  l'*^'*!.  } 

( Jiiardiunsbip  ia  termiimte<l  when  it  appoarn  that  it  is  no  h)nger  ntK?e!>»ary. 
(I.lem.  §lHO'i. ) 

The  court  may  require  a  new  bund  by  the  guiirdlnu  when  deeniwl  neces- 
sary.  Every  l>ond  of  a  guardian  must  be  filed  in  the  office  of  the  Su|>erioT 
Court  of  tlie  countv.  No  action  can  he  maintained  on  such  Umd  unless 
cotnnieiict'd  wiihin  three  years  after  the  di}a4'ontinuance  of  the  guanlinnship. 
No  iictiou  can  U*  maintained  for  the  recovery  of  niiy  cjstate  sold  by  a  guar- 
dian nnlr»4  i'otnmcnced  within  three  yeiirh  from  the  lermiualioti  of  the 
gunnliitnship.      (  Idt'm,  4$^  lSO:i-lW0J>.  ) 

Custody  of  Insane  Person*. —  Anv  person  of  unsound  mitid  may  be 
pla^'ed  in  an  n:sylum  upon  the  order  of  the  Su|ienor  Court  of  the  cttunty 
in  which  he  resiilew  a.^  follow.t:  I.  The  court  shall  Iw  .^tisfied  u|Mm  exami- 
nation in  open  court  and  in  the  pretence  of  the  [>en»on,  from  the  teetiniouy 
of  two  reputable  fihvsi<*ians,  that  such  jwri^oii  is  of  unsound  mind  and  unfit 
to  be  at  large.  2.  After  the  order  it'  granlHl  the  [wrt^on  alleged  to  he  iitsuiie, 
hi>t  or  her  Inisbiind  or  uife.  or  relative  In  the  thinl  degree,  or  any  citizen, 
nniv  demand  an  inveHtigution  before  a  jury,  which  shall  be  conducted  in  all 
refijH'Ctx  (Ks  under  an  inquitsition  of  lunacy.      i  Mem.  ^  *i"jH. ) 

5tate  Commission  in  Lunacy. — The  Suite  Commission  in  Lunacy 
cousiwtH  of  live  mvtiilH'rs,  three  of  whom  arc  the  Stale  Rmrd  of  Lxaniiners 
("  ('.  ('.,  the  gitvernor,  svcretury  of  SiJile,  and  attoniey-gencml ),  the  general  su|ier- 
intendent  of  State  ha-apilals,  and  the  .secretary  of  the  Slate  Board  of  Health. 
The  general  su|K*rintendenl  r<hall  he  a  re]intalile  pl»yj*ician.  a  graduate  of  a 
medical  colU-gc,  antl  luive  liad  six  years*  e\|H'ricnce  in  the  care  and  treat- 
ment (»f  the  ioMiiue.  His  salary  is  ^40t)n  jx-r  year:  he  received  also  his 
nec<*ssar\'  travelling  expenses,  The  other  members  i»f  the  i'onimi.*'sion  serve 
without  compeuHulioiL  Tlu-  general  ?^upcnnlendent  is  app^nnt^'d  by  the 
governor.  The  cotiimiw'ion  is^■hargell  with  the  execution  of  the  lawn  relat- 
ing to  the  insane,  auil  ^  re([nired  to  exaTnine  all  institutions  authorized  by 


law  lo  receive  and  care  for  the  insane 
H-5.) 


utulcH  of  IM1*7,  ch. 


Powers  of  General  Superintendent  and  Commission. — The 
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superintendent  is  required  to  visit  all  institutioos  at  least  twice  in  each  year. 
The  recurd:<  and  methods  of  each  institution  are  to  be  examined  by  the  com- 
rais.<ion,  and  recommendations  as  to  such  methods  not  inconsistent  with  tlie 
^hool  of  medicine  in  charge  of  such  institution  may  be  made.  By-laws  are 
re<{uired  to  he  uniform  for  each  hospital.     (Idem,  §§7,  8.) 

Examiner  in  Lunacy. — Certificates  of  examiners  in  lunacy  are  issued 
hy  a  judge  of  any  Superior  Court  in  the  form  pre8cril)ed  by  the  couimis- 
sion,  showing  that  the  examiner  is  a  graduate  of  an  incorporated  medical 
I'oUege,  and  has  l)€eu  in  the  actual  practice  of  his  profession  tor  at  least  five 
years.  Such  certificates  are  tiled  with  the  county  clerk,  and  a  certified  copy 
thereof  forwarded  to  the  commisstiou.  No  examiner  is  qualified  until  he 
ha:*  received  from  the  commission  an  acknowledgment  of  the  receipt  of  such 
certificate.     (Idem,  art  1.  §9,  and  art  3,  §2.) 

State  Hospitals. — Each  State  hospital  is  under  the  control,  subject  to 
the  statutory  powers  of  the  commission,  of  a  board  of  five  managers,  ap- 
]K>inted  by  the  governor.  The  managers  appoint  the  medical  superintendent 
and  treasurer.  The  medical  su[>erintendent  ap[X}iuts  assistant  physicians  and 
other  !ful)onlinate9,  officers,  and  employ^     (Idem,  art  3,  §§1,  2,  4-6.) 

Commitment. — Application  for  commitment  to  a  State  hospital  may  be 
made  by  a  peace  officer  or  the  cliief  officer  of  any  city,  city  and  county, 
county,  or  receiving  hospital,  or  l)y  any  relative  or  friend  of  the  alleged  in- 
sane |>er?on.  Notice  shall  be  served  on  the  relatives  or  friends  of  the  alleged 
iiLsane  |)erson  in  case  the  application  is  not  made  by  them.  The  application 
shall  be  atvt)mpanied  by  certificates  of  lunacy  made  by  at  least  two  ex- 
aminers in  lunacy.  The  court  directs  a  hearing  on  the  demand  of  a  relative 
or  near  friend.  If  he  is  8ati3fie<l  that  the  person  examined  is  insane,  an 
order  of  commitment  is  made  by  him.  A  trial  by  jury  may  be  demanded 
br  tlie  |)ersou  asking  for  the  hearing,  if  he  is  dissatisfied  with  the  decision 
of  the  judge.  The  poor  and  indigent  insane  are  8up|}orted  as  H'ards  of  the 
State.  If  the  relatives  or  friends  desire  homeopathic  treatment  for  the  in- 
^iw  jter^n,  he  is  committed  to  the  Southern  ('alifornin  State  Hospital. 
I  Idem,  art  3.) 

COLORADO. 

(Coldrado  Suto  Insano  Asylum,  Pncbhi. ) 

The  terms  "insane  person  "  shall  he  construed  to  include  every  idiot  non 
com}jo4,  lunatic  or  distracted  |>er8on.  (Mills'  CV>lorado  Statutes,  118,  §4, 
1^"). ) 

The  term  lunatic  shall  l)e  construe<l  to  include  idiot.s  insane  and  di.4- 
iracte*!  |)ersons,  and  every  person  who,  by  reason  of  intem|)erance  or  any 
(lisonier  or  unsoundness  of  mind,  shall  \\e.  incajmble  of  managing  and  caring 
for  his  own  estate.     (Idem,  ch.  80,  $^2968. ) 

Appointment  of  a  Conservator. — The  C^-ounty  Court  may  apiK>int  a  fit 
person  to  l>e  a  conservator  of  the  estate  of  a  lunatic  U|H)n  complaint  of  any 
reputable  |>erson  that  a  person  is  a  lunatic  or  insane  i>erson,  that  he  has 
property  and  is  incapable  of  pro|>erly  managing  the  same.  The  court  .'*ba]l 
order  a  jury  of  six  jurors  to  l>e  summoned  to  ast^ertain  whether  such  |)ers<m 
is  iio  incom|)etent  of  managing  his  affairs.  (Idem,  §293;>,  as  amended  bv 
Uws  of  18J»1,  pp.  331,  332.) 

Bond ;  Powers  and  Duties. — A  conservator  shall  give  his  l)ond  with 
sufficient  sureties  conditiouetl  for  tiie  faithful  discharge  of  his  duties.  He 
■ball  have  the  entire  charge  of  the  estate  of  such  lunatic,  and  shall  make 
to  inveutory  of  such  estate  in  the  same  manner  as  adminbtrators  are  required 


to  invetit«ry  the  estntei*  of  their  intestAtes,     He  niay  collect  and  take  posses 

piuii  of  all  llie  [intjieriy  <»f  the  lutmtif.  IIt»  niiiy  rulltM-t  nil  M>tn  tlxiv  puvh 
lunatic  aiitl  inaitUain  nect-A^nrv  jiHions  nt  hrw.      l  Irlt-iu.  t^*^  *Jlf.'i(>-lili;^H. ) 

The  ptinsiTviiIor  shall  upfily  the  animal  iiicoitU'  nf  llie  cstau*  and  proret'ds 
of  ul)  stileH  tu  tlif  jMiyiueiit  ul'  the  debt*  of  .such  hnuitic,  iind  tlie  surplus  to 
the  itiiunteniirK'o  of  audi  liinalu'  and  Ins  <jr  her  fami))*,  and  the  educatiou  of 
the  children.     {  Llcni.  $iS  ''^•*-^'*'  ^*^'*'*-  / 

Settlement  af  Claims. — The  Omuty  Court  may  allow  demands  i^rainst 
tht*  lunatic  (i>  bu  satisticd  out  of  the  estate  U[)oii  notice  U>  the  cunservalor. 
All  claim?*  innst  be  jirewititeil  uithiu  une  yeiir.  All  jndirtiieiilr'  arc  enforced 
ug^ainHt  the  ef^tate  in  the  manner  |in»vidc-d  for  the  cnlKviion  nf  jniiirments 
a^^ainut  executor^*  and  ailiniiiiHtraturs.  The  wife  of  a  lunatic  may  m  led  and 
take  the  articles  whicfi  wtndil  he  alloweil  to  her  as  liis  widow  in  cas*;  ni'  hin 
death;  hut  if  the  iuinitic  ih  Milveni,  the  court  may  make  I'urther  allowance 
to  the  wife  tor  her  Hupport  and  the  Bupjx)rt  and  education  of  anv  minor  chil- 
dren.     { Idem,  i^i:^  21141  -'JJJ44. ) 

Sale  ol  Property. — A  conservator  may  »ell  personal  proi)ertT  of  a 
luimtic  and  leri.'^e  lands  as  directed  by  the  County  Court  n]>on  an  order:  no 
leas*'  shall  he  for  a  term  exccedinir  tive  yeurn.  Tlie  order  f<*r  the  sale  ?-hall 
specify  the  nntount  lliereof  which  shall  he  sohl.  [VojKTty  exempt  from  exe- 
cution shall  nift  be  sold  ex<Tpl  for  the  hiipfiort  of  the  lunatic  or  his  family. 
Iteal  properly  may  Iw?  sold  or  morltraired  for  pnvniont  of  debts  and  sup|Mjrt 
of  the  family,  up(ni  |>etition  of  tfie  cun.servaIor,  upon  the  order  of  the  cotnt 
j^rantiriir  the  same.      (  Idem,  *:i*^  ;ilUr)-2i'4V. ) 

Account  of  Conservator. — The  conservator  shall  present  to  tiie  court 
an  account  of  lil:4  administration  of  the  affairs  of  the  lunatic  i^ix  months  ailer 
his  appointment,  ami  with  every  alternate  term  thereafter,  setting  forth  t!ie 
anioiml  td'  money  received  and  the  soun*i*s  from  which  received,  the  anii>unt 
of  pi'r>w»nal  prippertv  and  choHes  in  action  on  hand.  an<l  the  several  some  of 
m<mcy  ex|Hiidcd  by  him,  to  be  acconi[mnicd  by  vouchers.  The  Citunty 
Court  may  ap|K)r(ion  such  money  anajn^  the  crc^litors  of  the  luniUic.  The 
sur^duM  shall  Ih-  imid  by  the  conservator  to  the  wife.    ( Idem,  S^  '2^}4\^-2i)'t2.) 

C'onMcrvati>rs  shall  receive  reit*iomible  com|.>ensati<m  at  the  tiiscreti<»n  of 
the  WHirt  for  their  services.  A  cunservaior  may  he  removed  for  any  tlefault 
or  mts<'oniluct  in  oHice.  He  mav  resign  u|>on  aiakinjr  final  and  true  acn>unt 
of  his  adndnislrati<m  (^f  (he  atfairs  of  the  lunatic.  Sudi  resiL'ontion  i^  not  lo 
be  construcil  to  disihar^.'-c  the  couservntor  or  his  .'Sureties  from  any  liability. 
C|Mm  resignation  he  shall  <leliver  lo  his  suict^sor  all  profjertv,  etc.      (Idem, 

Confinement  and  Support  of  Lunatics. —  If  a  lunatii-  have  no  rela- 
tives *fr  frictnl  who  will  cure  (Vir  him,  tfie  County  < 'onrt  shall  onler  him  to  be 
placed  in  llu-  Stale  Insane  Asylum.  i>r  other  ho>piial  or  ]»bice  suitable  ibr 
the  treatment  i>f  the  insane.  If  such  lunatic  shall  have  an  estiUe  in  the 
hantis  of  his  conservator*  the  conservator  shall  [)ay  the  sum  ex|M'uded  for  the 
sup|)ort  of  the  lunatic  out  of  such  moneys.  Ifsneh  liniatic  bus  no  testate,  the 
amount  so  ex|)ended  shall  \w  pn'ui  by  the  county  ciimniissiuiicrs,  except  that 
if  confined  in  the  State  A'jylum  no  charge  is  made.  [  Mem,  i^  2n.*i7,  as 
aniendeil  bv  l^ws  of  1H!*:{,  p.  8^i2. ) 

Restoration  of  Lunatic. — If  such  lunatic  shall  be  restored  to  reason, 
nil  his  ])ri>|tertv  in  the  haurls  (if  the  conservator  shall  U|Mm  the  onler  of  the 
court  ive  restored  l<i  him.  In  ease  of  the  death  of  the  lunatic  the  pr(>(>erty 
shall  lie  surrenderee!  hy  the  conservator  to  the  heirs,  executors,  or  adminis- 
slrators.     (I<lem,  §  2959.) 
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Discharg:e  of  Insane  Persons, — An  inquest  may  be  had  in  the  CVmuty 
Court  on  iiilbrnmlittu  \u  wriliiiir  (>rcsenlt.*<l  by  any  [utrhj  st'Uiiii:  furtli  ilmt 
the  iti^me  )>er^in  has  l>e«n  rei<tore<l  to  re:L^n.  It'  upon  aut-h  iiuiiie!^t  it  shiill 
Iw  IouihI  that  Much  f>or»oii  hoH  hei;n  restored,  he  nhnU  he  iuiiiK-iUtticly  M.'i  at 
lilH*rty.  If  ct>niine<l  in  a  State  in^iie  hospital,  the  sujieriulendeiit  ^hall  dit^ 
chappe  him  and  transmit  to  the  County  Court  roraiiiittin^  j^uch  patient  a  notice 
that  he  ha^  been  mentally  rej^tored  and  ilisoharjreii.  l*[)on  the  disi'hurjre  of 
rtiiy  lunatic,  if  there  has  l>een  apiwiiiitc'il  n  timservntor,  the  i*ourt  shall  require 
the  corservator  to  appear  and  settle  his  areounts.  The  expense?  attending 
imy  inquest  t»hMll  be  paid  out  oi'  the  estitte  of  the  lunatic  u|iuii  the  urder  of 
the  County  Court.  [{  there  be  no  estate,  such  cx|)enrferi  r^hull  be  paid  by 
ifie  county,  which  :*hnll  l>e  reimbursed  l>y  the  State.  (Idem,  ^ -'**>!•  ^ 
amended   by    Uiws  of   189.%  pp.  3:W,  83. S. ) 

Arrest  and  Commitment  of  Lunatics. — Whenever  any  roj^table 
person  >hall  file  with  the  Clonnty  C'ourt  a  comphiint  duly  verifietl.  alleirint; 
that  any  (lereon  in  insiuie,  or  distraete*!  ho  as  to  eudanirer  himself  or  hi* 
|in»[»erty.  or  othera  and  their  property,  the  jndtje  shall  issue  an  order  din^-ied 
to  any  t^heriH*  for  the  ap]>relie!i.-iiMi  nf  such  allej^red  iu«iue  [htsoo.  When 
anv  siheritT  or  constable  shall  iind  within  In*  ("(tuniy  any  inwuie  [lersou  at 
Inrjre.  be  shall  apprehend  su<h  insjiue  person  without  an  order  of  tlie  court ; 
and  when  so  arrested,  either  with  or  without  an  order  of  the  court,  he  shall 
lie  taken  forthwith  before  the  county  court,  or  a  judL'c  ihereid',  ami  an 
iuquwt  shall  be  hehl  without  delay  ;  ami  until  the  deteriniuutiou  of  such 
iQ<|U6si  fluch  alleged  insane  |)erson  shall  be  (^mfined  in  a  hospiial  or  other 
suitable  place  to  lie  «lesij;naled  by  the  County  Cunrtor  by  a  judi:e  thereof. 
If  upon  >uch  inquest  it  Iw  found  that  such  alloired  insane  jierson  is  inwme 
9)  US  to  endani;er  himself  or  others,  it  .shall  be  the  duly  vt'  the  court  to 
order  that  the  |>atient  l>e  immeiliately  tniiisferred  to  the  State  Insane 
A>ylura.  The  court  may,  in  iti*  discretion.  dc^iL^niulc  s<uiie  hospital  or 
other  suitable  place  where  such  patient  :^ball  be  ci^ulined  and  treated 
with  all  the  skill  ]Kissihle.  (Idem,  ^  29H2.  oj*  amended  hv  Lrw8  of  1893, 
p.  333. ) 

Insane  Person  not  to  be  Confined  in  Jail. — No  inswine  person  shall 
he  contined  in  u  jail  or  lockup  unless  lie  is  violent  and  his  safety  absolutely 
(lemamb  .-tuch  routinement  ;  and  under  no  conditions  shidl  he  be  contiiuf)  in 
wch  jail  or  lockup  for  longer  than  ten  days.      (Colorado  Laws,  lJ^V'3,  p. 

Physician  Examiner  in  Lunacy.— No  physician  shall  t*^tity  to  the 
in-auity  of  a  [person  for  the  purjuwie  of  securin;^  his  coinniitiiient  unless  such 
|>hv>ician  is  of  reputable  chara<'ter.  a  trriniimte  ni'  a  metlicnl  colle^'e.  a  [ler- 
uanerit  resident  of  the  Slate,  and  in  the  aclual  practice  of  his  j)ndession. 
Such  qualifications  shall  l)e  <*errified  to  by  a  jndj;re  of  a  court  of  reconl, 
ami  ifao  certiticate  filwl  with  the  clerk  of  the  County  C^jurt.     (Idem,  p.  336, 

te  Asylum. — The  Stale  Asylum  is  managed  by  a  State  Board  of 
Commissioner?  ap|»ointe«l  by  the  ;:overnor.  The  sui>erinieudent  w 
aBpainlPtl  by  the  lioard,  and  shall  l>e  a  [diysician.  a  f.Taduate  of  a  medi<'al 
CoOeice.  of  ti'U  years'  professional  exiK*rience  and  live  years'  ex|>erience  in  a 
bfMpital  for  the  insane.  Insane  crindnals  are  cimtined  therein  in  a  sejmrate 
»inl.  The  buiblinpi  herejiiler  erected  are  to  Iw  on  the  "cottaire  plan," 
Mch  building;  to  accommoilHte  not  lei^s  than  i\t\y  nor  more  than  one  hun- 
liwd  patJentA.  (Laws  of  1893,  p.  337.  §§9,  lUU,  and  Laws  of  1H99,  p, 
257.  j 
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CONNECriCLT. 

(Conn(K!ticuL  HoBpitnl  fur  the  IiifiHue,  Middlotown,  Conn.) 

Tare  nnil  cnstwly  of  insane  iwreous  ami  tlieir  |tru[)erty  are  vested  in  the 
Prolijilo  Courts. 

Conservators. — A  Court  of  ProliuU*  iimy  a]>[iu"mi  a  cnutJ+rvulor.  ou 
a|>plicatitMi  ot"  relalives  or  helertmen,  of  jhtsoiis  iruapalfle  of  nuuuipntr  ibeir 
aHhif!),  an*l  who  hy  waste  of  their  ejitates  are  likely  to  he  re^luced  \u  want. 
U(wo  .snvh  appliiaUuii  a  citalioii  shall  issue  to  the  allejjecl  iiict>ni[K'tent 
perniii  inid  to  nlalives.  ( Coiiuerlicut  (.uMu-ral  Stalnti-s,  t*h.  JA,  ftjjii  47*k  -ITK. 
IIL-tlii.) 

Duties  of  Conservators.— A  nonwrvator  is  reqiiirtHl  to  return  an 
iuvt'iiiory  of  thf  L'^ttite  olihc  iiicapahle  |K*rsoii,  to  nmiia;_'t'  hi?'  wtaif.  lo  apply 
the  irifoiiu"  rhtTtM^f,  or  pn[iri[tal  if  tiftM»ary,  to  hifs  «*ii]tport  ami  In  the  sujh 
\MnX  of  his  family,  HU(i  to  pay  biy  *k'hti?.  and  naiy  sue  for  and  eolleet  all 
ilelits  due  to  liim.  A  Court  uf  I'ralmte  may  order  the  i*ale  of  real  estate 
of  a  ward,  antl  the  ciHiservatnr  nhall  iuvt»st  the  avails  of  the  estate*  if 
not  refpiired  for  the  iiuau^diate  support  of  the  insane  |>erf?on  or  the  ]iaynieut 
i\\'  his  dehtJ*»  either  iu  other  real  eshile  or  in  sueh  manner  as  trunt  fmids 
may  lif  U';»'alty  invt^ttHl.      \  Idem,  iiii:  47J^— 4K0.  } 

Restoration  of  Estate  of  Ward. — If  a  Court  of  Probata  shall  Hnd  a 
ward  re?:tored  to  his  mtutal  ea])acily.  it  shall  order  wlinl  remains  of  Ids 
e^iatf  to  hit  returned  to  him  :  and  if  such  ward  shall  ilie.  tlio  property  in  the 
liand«  of  the  conservatitr  shall  he  turnHl  over  to  the  ward's  administrator  or 
e.xeeutnr,      (  Idem,  ^4M.  ) 

Effect  of  Removal  ol  Ward  to  Another  Probate  District. — If  a 
ward  removes  into  another  prohale  district,  the  Prohate  Court  of  sueh  dis*- 
triot  may,  upon  u)iiiUefition  of  the  prof)er  parties.  apjMnul  sonif  |>erson  resi- 
dent in  sueh  dislritl  as  his  e(jnKer\  atur.  The  forriier  roiiservalor  hIuiII  Kettle 
his  anouDts  with  the  I'ourt  <if  Pndiate,  and  tnuismil  in  the  new  conservator 
all  the  [personal  pro[)frly  ami  other  etfects  iu  his  [MiKsessiou.  and  shall  there- 
after cease  to  he  snch  rouKervalor,  antl  shall  l»e  8ueteede<l  in  all  his  rijfhtsi 
by  the  iK'W  ('onscrviUor.     rTilem,  i^'^^--) 

Confinement  of  Insane, — No  jxtsou  shall  be  coniiintted  or  admitted 
to  an  asylum  without  ati  order  signed  hy  a  jndjje  of  probate,  as  hereinafter 
provirle<l. 

Whenever  any  |>er8on  in  this  State  shall  l»e  instine,  or  siippjsecl  to  be 
insam%  any  jH^rsou  may  make  eouiphiint  in  writing'  to  arty  judjre  of  pr(d)ate 
within  whiise  district  the  person  eonii>huiied  of  nhtill  resirle.  alle^ioju^  that 
fjufli  pcpsiai  irt  insane  and  is  a  tit  subject  to  be  confined  in  an  tisyhini ;  jiut 
when  any  insane  pcrsnn  wlio  ou«rht  to  i>e  confined  shall  pt  at  lar^'e  in  any 
town,  anv  [K-rson  may.  and  llic  selectmen  thereof  shall,  nuike  a  like  com- 
phiiril  t*i  the  judire  of  proi>ate  within  whose  district  such  town  is  inchidwl. 
After  reeeiviujjf  mich  comphiiut  the  judire  to  whom  it  is  made  shall  forth- 
with appoint  a  time,  n<»l  later  thuu  ten  days  after  reeeii»t  of  said  comidaint, 
and  n  place  within  said  district,  for  a  hearin;;  utKin  said  complaint,  anti  shall 
caujie  reasonable  iKUiie  (hereof  to  l>c  L^ven  to  said  complainant,  to  the  perswm 
i'otuplnined  of,  and  to  such  relative  or  relatives  of  said  person  or  to  any 
person  interested  in  said  person,  as  said  judjre  shall  deem  pn>per,  and  may 
adjourn  sai'l  heariii;:  from  time  to  time  for  oause.  Said  judLre  may  issue  a 
warrant  fiir  the  ap])rehensioii  and  brinpiag  l>efore  him  of  said  person  com- 
plained of,  and  shall  see  and  examine  said  pe;  on  if  in  hiH  jud;:mfnl  the 
condition  or  conduct  of  suuh  person  retiders  it  necessary  and  pn>|)er  «o  to  ilo  ; 
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or  state  in  his  final  order  wbv  it  wa»  not  deemed  necessary  or  advisable  so 
10  do.     (Idem,  1889,  ch.  162,  §§  3,  4.) 

A  certificate  signed  by  two  physicians,  neither  of  whom  is  connected  with 
any  asylum  nor  related  to  the  person  complained  of,  shall  be  filed  with  such 
judge.  Each  must  have  personally  examined  the  person  within  five  days 
of  diguing  the  certificate.  A  copy  of  said  certificate  shall  be  attached  to  the 
tinal  order  of  said  judge  and  delivered  with  the  order  to  the  superintendent 
of  the  asylum.     (Idem,  §5.) 

If  on  hearing  the  judge  shall  find  the  person  insane,  aud'that  he  ought 
to  he  confined,  he  shall  make  an  order  in  writing  directing  somp  proiier 
otfit^r  to  convey  said  insane  person  to  the  asylum  named  in  the  order. 
(Idem,  §6.) 

All  insane  persons  confiue<l  in  any  asylum  shall  l>e  entitleil  to  the  l>enefit3 
of  the  writ  of  ha1;>eas  corpus,  and  the  question  of  insanity  shall  again  l>e 
<letermined  by  the  judge  issuing  the  writ  Said  writ  may  be  applied  for  by 
the  insiaue  person,  or  on  his  behalf  by  any  relative  or  friend  or  person  inter- 
ft>le<l  in  his  welfare.     (Idem,  §  16.) 

An  attorney-at-Iaw  regularly  retained  by  or  on  behalf  of  any  patient  in 
au  asylum,  or  any  medical  practitioner  properly  designated,  may  be  admitted 
to  visit  the  patient  at  all  reasonable  hours  if,  in  the  opinion  of  the  super- 
intendent of  the  asylum,  such  visit  would  not  he  injurious,  or  if  a  judge 
of  the  Superior  Court  first  orders  in  writing  that  such  visit  l>e  allowed., 
lusane  {persons  detained  in  an  asylum  are  to  l>e  furnished  with  materials  for 
iimmiunicating  with  any  suitable  person.      (Idem,  §§  19,  20.) 

All  asylums  are  subject  to  visitation  of  the  State  Board  of  Charities,  and 
shall  l)e  so  visited  and  inspected  once  in  six  months  in  each  year.  (Idem, 
§22.) 

Persons  wilfully  conspiring  with  any  other  person  to  commit  to  an  asylum 
any  f>ersou  who  is  not  insane,  or  any  jjerson  falsely  certifying  to  the  insanity 
uf  any  |>erson.  and  any  person  falsely  reporting  that  a  ()er8<m  is  insane,  shall 
()e  puuisihed  by  a  fine  of  not  more  than  oue  thousand  dollars  or  by  imprison- 
ment in  a  State  prison  for  not  longer  than  five  years,  or  bv  both.     (Idem, 

License  of  Private  Institutions. — No  institution  for  the  treatment  or 
tletention  of  insane  persons  shall  l)e  conducted  or  maintained  without  a  license 
irrauied  by  the  governor.  Application  shall  be  made  under  oath  to  the 
irovernor,  stating  the  proposed  location,  the  numl>er  of  persons  tor  whom 
a(*<t>mmodation  will  l)e  provide^l,  the  name  of  the  ixii*son  to  be  placed  in 
fharire,  and  the  previous  ex|»erience  which  such  person  has  had  in  the  care 
a»il  treatment  of  insane  persons.  Every  private  institution  must  be  in 
fharire  of  a  physician  of  at  least  three  years*  ex|)erience  as  a  medical  at- 
tendant in  au  institution  for  the  insane.  The  license  is  revokable  for  ini- 
pm|>er  management  or  violation  of  law,  after  an  op|>ortuuity  for  the.  licensee 
to  Ik*  heard.      ( Idem,  1897,  ch.  215.) 

Insane  Paupers  and  Indigent  Persons. — If  a  pau|)er  is  insane,  the 
selivtmen  are  re<]uired  to  apply  to  a  Court  of  J*rol>ate  for  liis  ct)nimitnient.  If 
an  indigent  person  is  insane,  application  may  be  made  by  any  |)erson  in  his 
liehalf.  Two  physicians  are  ap|K)inted  by  the  court  to  examine  the  alleged 
in.<ane  |»erson.  If  foun<l  insane,  he  is  committed  to  the  Stjite  Hospital.  If 
a  pau|>er.  the  town  where  he  resides  pays  two  dollars  |)er  week  for  his  sup- 
port, and  the  State  the  rest.  If  an  imligent  ]>erson.  the  i>erson  niakintr  the 
applii-ation  p&vs  two  dollars  per  week,  and  the  State  the  remainder.  (Idem, 
1H95,  ch.  180.*) 
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DISTRICT  OF  COLUMBIA. 

(Government  Hospital  for  the  Indane,  Washington.) 

The  hoepital  provides  for  the  insane  of  the  army  and  navy  of  the  United 
States,  and  of  the  District  of  Columbia.     (Revised  Statutes  of  United  States, 

Executive. — The  chief  executive  officer  is  the  superintendent,  who  is 
appointed  by  the  Secretary  of  the  Interior,  and  who  shall  be  a  resident  phy- 
sician and  who  shall  devote  his  entire  time  to  the  work  of  the  institution. 
(Idem,  §48.39.) 

Nine  citizens  appointed  by  the  President  constitute  a  Board  of  Visitors, 
which  makes  the  by-laws  governing  the  institution,  examines,  makes  recom- 
mendations for,  and  reports  on  the  same  annually  to  the  Secretary  of  the 
Interior.     (Idem,  §4840.) 

Patients. — The  superintendent,  upon  the  order  of  the  Secretary  of  War, 
the  Sei'retary  of  the  Navy,  and  of  the  Secretary  of  the  Treasury,  respectively, 
^hall  receive  and  keep  in  custody  until  they  are  cured  or  removeil  by  the 
same  authority  which  ordered  their  reception,  insane  persons  belonging  to 
the  army,  navy,  marine  corps,  and  revenue  cutter  service ;  civilians  em- 
ployeti  in  the  quartermaster  and  subsistence  departments  of  the  army  who 
may  become  insane  in  such  employment ;  indigent  persons  who  l)econie  in- 
line in  such  service,  or  who  become  insane  within  three  years  after  their 
ili.scharge  therefrom ;  insane  persons  resident  in  the  District.  (Idem, 
§484.:^.) 

Commitment. — Patients  are  committed  on  the  certificate  of  the  Secre- 
tary of  the  Interior,  who  in  turn  receives  a  certificate  from  a  judge  of  the 
Supreme  Court  of  the  District  The  judge^a  certificate  is  made  after  exam- 
ination by  two  physicians,  and  on  affidavits  of  two  householders  as  to  in- 
diirencT,  and  annexed  thereto  are  the  affidavits  of  such  phvsicians.  (Idem, 
§§4845,4846.) 

Expenses. — Patients  other  than  indigent  ones  pay  a  sum  not  to  exceed 
^4.50  per  week.  The  expense  of  the  institution  falls  half  on  the  govern- 
ment and  half  on  the  District.  A  patient  may  be  discharged  upon  bonds 
being  given.     (Idem,  1  supp.,  §289.) 

FLORIDA. 

(Asylum  for  the  Indigent  Insano,  ChattahoiK'hee.) 

The  terms  "insane  person"  and  "lunatic"  inclu<le  every  idiot,  non 
compoe.  lunatic,  and  insane  i)er8on.     (Revised  Statutes  of  Florida.  §  1.) 

Lunatic  Asylum. — The  asylum  for  indigent  insane  is  located  at  Chat- 
tab'HK'hee,  and  is  controlled  by  the  Board  of  Commissioners  of  State  Institu- 
tions. Such  Itoard  appoints  and  removes  at  pleasure  the  superintendent,  and 
eiiiplovs  all  assistant  phvsicians  and  attendants,  antl  prescrilies  their  i>owers 
and  duties.      (Idem.  §§885-841.) 

Iii(|uiry  as  to  Lunacy. — Five  or  more  persons,  not  more  tiian  one  of 
whom  is  a  relative  of  an  alleged  insane  |)erson,  may  i>etition  the  county 
judge  or  a  judge  of  the  (*ircuit  Court  having  jurisdiction,  for  the  exaniiim- 
tion  of  a  {>erson  deemefl  insane.  The  judge  to  whom  the  petiticm  is  presented 
jhall  appoint  two  intelligent  citizens,  neither  of  whom  is  a  jH-titioner,  an<l 
one  practicing  physician,  as  an  examination  committee.  Such  committee 
«hall  secure  the  presence  of  the  suppose<l  insane  j)erson,  make  a  thorough 
examination,  and  determine  as  to  the  insanity  of  such  person.     If  such  per- 
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BOii  is  ilec'lareil  inpane,  the  committee  pliail  ^tute  whether  the  inamity  is 
chrunio  or  mniie,  its  apimrenf  ciitisr.  the  liiillnciiintitiii  if  unv,  iind  the  age 
am]  jfrnj>ensitie8  uftlie  siihjert ;  itlwi  whether  iiKii;/ent  or  ]>'»6r<(.-s>iii^  t:uMi<'ienl 
aviiihihU'  e.<«tate  for  hir*  sup|K)rl,  A  liearirij;  may  he  \\iu\  on  [)etition  oi*  tlie 
alh^^e'l  itiNiiie  per:*oii.  The  report  of  the  eninruitteL'  it<  lo  he  signed  hy  the 
inemher-.  thereof,  mid  presented  t*>  the  jud^'i-  hidore  whom  the  proceeding 
were  ini*tituted.  If  the  jud^re  ir;  sntistifd  fnitii  ihv  re]Miri  that  the  |«*rson  is 
iiifiane,  he  ^^hull  miike  an  onler  direrliu^'  the  .'^hi-ritf  (o  deliver  the  insane 
person  to  the  .siiperiiitendent  of  tlie  Kh)rida  Asylum.  If  the  insane  person 
is  harnih'jts  and  incnrably  insane,  he  may  ire  urdertni  tn  he  delivered  to  the 
county  iitmniidsioufn*  f(»r  wire  ami  niuintenanee.  (  Law:*  of  l^ii5,  eh.  4.*J')7, 
p.  1*211.  » 

Appointment  and   Powers  of  Guardians Guardians  of  insane  jier- 

soJiH  arc  apjMjiulcd  hy  judjres  of  ihe  Ciriniit  (  niirJ.  No  surii  iruayilian  shall 
\k'  appoiuteil  until  llie  wiirfl's  insanity  has  iieen  jndreially  dei'hiretL  The 
powers  and  diititv  of  such  jriiardians  iirc  the  same  iis  tluifte  of  the  gnardiaris 
of  minors.      (Idem,  eh.  4Sr>y»  |i,  r2*>.  ) 

(iuardians  may  make  foritraets  rehilive  to  the  person  and  estate  nf  hinn- 
tios,  hut  helore  sueh  cijntniets  tthull  hiuH  the  estutf  they  must  i»e  etudirnieil 
by  the  Circuit  Cuurt.  Tlie  real  <*siate  may  Iw  sold  uu  ap]>lieution  of  their 
gnunliaiis  in  the  satnc  manner  as  the  real  estate  of  infants.  (  Kevised  SUit- 
utes  of  l-lorida,  §§2110.  :^111.) 

GEORGIA. 

(State  Sttnitttiium,  Milted^evillc.) 

The  terms  "lunatic,"  •'insane."  and  jmn  rovipm  7neith>  each  include  all 
])erhous  nf  niisounil  miinl.      {  Code  of  Geor<:ia,  ^o. ) 

Court-'  of  Ordinary  have  nnthnrity  (o  exercise  original,  excIuHive,  and 
general  jtiriHilictioii  of  the  Hdlowinp  .^nlijects : 

5.  The  ap|wjiiUnient  and  removal  of  ^'uardiaus  of  jjoiiious  of  unsound 
mind. 

'i.   All  i'ontrt)versies  as  to  right  of  guardianship.      (Idem,  §4282.) 

Quardians. — Tlte  ordinaries  of  the  several  counties  of  tins  State  may 
ttpiHiint  irmudians  tWr  i<liols,  lunatics,  an<l  insane  |)*'rsons,  <\v\\i  ami  dunih 
perwins,  when  incapahle  of  managing  their  estates,  hahitnal  drunkards,  nr 
|)er8ons  imheeile  from  old  age  or  other  eiinses  and  incapahle  of  ruuuugitig 
their  e-^tntes,      ( Idem,  ^  2r»70.  J 

Guardians  shall  take  the  .'^nme  oalli  and  give  a  like  hond  sis  giiardiaup  of 
minors,  ami  I  heir  jxtwers,  duties,  and  lialHlities  shall  he  the  same  ami  he 
exercised  under  the  same  rnies  and  rctruIaluMis.      i  Idem,  $5  2'>71.) 

A  wife  shall  in  all  caries  he  enlitleil  to  preference  in  the  ap}>ointment  as 
guardian.      (Idem,  §2572.  i 

Commission  to  Inquire  as  to  Lunacy. — A  commission  may  he 
granted  Ufion  the  petition  of  any  pers^ni.  The  commission  shall  he  direcierl 
to  eighteen  |>ro|>pr  p<'rsons,  one  ftf  wtiom  nliall  Ih'  a  phy.-ician.  It  retpiires 
any  twelve  of  them,  inehidinjr  the  jdiyKiciftn.  to  examine  the  person  hy  in- 
spection tor  whom  giiardiuusldp  or  commitment  to  tlie  nsyhim  is  Kiuglil,  to 
liejir  and  esatninp  witnesses  as  to  Ids  comlition  and  capacity  to  manage  his 
e«late.  and  to  mnke  return  of  such  eNanniiiUion  to  (he  said  onlinary,  .six*cify- 
ing  in  sueh  return  irilo  svhicli  of  said  clashes  they  (iml  the  person  to  come. 
l^|>on  sueh  return,  if  the  person  he  found  insane,  the  onliiniry  slnill  a|ipoint 
a  guardian  ur  commit  him  to  an  asylum.     Au  apj>eal  may  he  hud  hy  i^ersuofl 
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iti8satiKfie<l  and  interesteil  in  the  application  for  the  commission  upon  lK>n<l, 
eic,  lo  ihe  Superior  Court  of  the  county.     (Lleiu,  §^5 -^573-2575.) 

Revocation  of  Guardianship. — Ui>ou  restoration  to  canity  niul  ca- 
jHuitv  <if  any  |»ers4)n  for  whom  a  j^uanlian  hiu?  Jicen  api>oint<Ml,  siicli  |»erw>n 
may  jietition  the  ordinary  prayiuj;  the  revocation  of  the  guaniiansvhip.  The 
ordinary  shall  examine  into  the  truth,  and  if  satisKe*!,  and  tlie  jruardian  wju- 
aentiiiji:  thereto,  the  ordinary  bhatl  irrunl  the  prayer  and  deliver  tu  ^lK*h  |>er- 
90IJ  biu  proj)erty  and  etfe«*ti*.     H  the  ordinary  ia  not  satistied  as  to  the  truth 

ihe  petidun,  the  questtion  »hall  be  tried  l>efure  a  jury.  (Idem,  §§2578, 
257^. ) 

Confinement  of  Ward. — Guanliana  of  insane  [>crsoDB  are  authorised 
li>  i-^mtine  them  if  such  a  course  iis  necvff:ary.  either  for  their  protection  or  for 
thf  sittfi'iv  of  others;  ami  a  truardian  wilfully  failiii*.^  to  lakt*  smh  pret-amion 
with  his  ward  shall  l>e  retfj^aisiltle  for  injurif^  intlicteil  ou  othtrs  by  buch 
ward.  Where  there  is  no  jt;uiirdian.  or  the  ^'uanlian  refuses  to  omtine  his 
Hani,  and  any  i>er:»ou  shall  nnike  oath  that  T-urh  insane  |»erboii  ^hi>uld  not 
lonuer  l»e  letl  at  large,  the  ordinary  shall  issue  a  warrant  for  the  arreal  of 
such  person,  and  on  an  investitijation  of  Ihe  facts  may  commit  biiu  lo  the 
laiiatic  a»vlum.  and  if  necessary  cause  him  to  l>e  temporarily  eontined  in  a 
jftiL     (Idem,  ^S-'oMl.  2.>«2,) 

Expenses  of  Proceeding:s;  How  Paid. — Where  the  estate  of  an  in- 
i&ue  pt-rson  Is  insutticieni  to  defray  the  ex|>enses  of  cimducting  the  prweed- 
iu^  im^uiriUjir  as  to  his  luuaey  aud  for  cnrryinjr  or  nuivcyiug  Mieh  insane 
person  from  the  countv  to  tbe  St.ite  Lunatic  Asylum,  when  ctimmitied  to 
fcuch  asylum,  then  the  county  t-hall  defray  such   exjMMistt;.      <  Idem.  ^  '2'iHli.) 

Guardians  of  Persons  in  Lunatic  Asylum. — Guardians  may  W  ap- 
(Mjiated  for  inmates  of  the  lunatic  asylum,  without  trial,  when  it  appears  that 
I  inmates  are  coniined  there  in  pursuant  to  a  HMnmitmeut.  (Idem, 
2oH4. ) 

Qeors:ia  State  Sanitarium. — This  is  manaL'-cd  by  ten  trustec6  ap- 
pfVniie<l  by  the  irovernor.  The  trustees  apjM)iut  all  the  olhtTrs  annually,  and 
aiay  remove  them  for  niiH-oniluct.     They  preii<*ribe  rules  for  tin-  adruisiHon 

1  ditfcbar^e  of  lunaticiN  e|»ileiilu>,  idiots,  and  deinenie*!  inel)niiles  who  are 
ived  an<i  maintained  at  Sinte  eT|>ense.  Hannless  and  ineurahle  patients 
av  be  renuinded  lo  the  county  authorities  having  charj^e  of  count  v  patipers. 
(Laws  of  1897.  p.  109.) 

AH  physicians  ap|>ointe«l  for  the  sanitarium  are  subjected  to  examination 
by  the  Ixmrd  of  Iruatees,  are  appointe*!  for  two  years,  and  are  reinuvabie  at 
the  pb^aaurc  of  the  trustees. 

Admission  and  Discharjj^e  of  Patients. — Lunatics,  idiots,  epileptics. 
and  demente<i  inebriates  may  liectmie  inniates'  of  the  sanitarium.  The 
patients  are  (*la*»ilied  as  :  L  Pay  or  |Miuj>er  patients  residentii  of  this  State  ; 
2.  Pay  prtlienti*  l>eing  non-resitleuti* ;  l\.  Insane  penitentiary  convicts ;  4. 
Insane  negroes  in  ci^rtain  cases.     Negroes  and  whites  are  separated,  as  also 

malui  and  femalesi  and  jwiutentiary  (t>nvicta.  If  at  the  lime  of  up|dieatiou 
fcr  mmniitnient.  all  cannot  Ik*  neeomnnMhited,  residents  of  (Georgia  are  to  he 
preferre<L  Pay  patients  may  be  admitted  if  aecompanied  by  authentic  evi- 
licnce  uf  iuaanif}'.  or  iher*!  is  produced  a  certiticjile  of  three  physicians,  ae- 
(juaiDte*]  with  the  4'oudition  of  the  putient,  or  fmiu  om^  physician  and  two 
citizenik,  iftatjng  the  cause  of  the  applieation.     (OhIc  of  Georgia.  §§1429- 

Pauper  patients  are  supported  at  the  exfiense  of  the  State.  If  thp  patient 
ii  [ir—rnmul  of  property  sutticient  for  bis  siipjvort,  such  8upi>urt  shall  U*  taken 
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from  such  property-  If  niiier?*  are  ImjujuI  fiy  law  to  «ii[»port  the  patient,  the 
State  may  reatver  i'rom  ihfiu  the  aiiKJUiu  e.xpendeU.    ( l*ieni,  t^^  14H9,  1440.) 

Trial  ol  Lunacy. — A  rrieiid  or  relatiou  of  a  [jalifiit  in  the  hanitariuui. 
or  the  patient  hijii«4t',  may  deniaiui  of  the  tiii]>('niiTeru]*.-iii  a  trial  l>vjtirvol* 
the  question  of  luuauoy.  Tlie  |>erson  ilt'nminiiii^'  tlie  trial  niusl  make  an 
affidavit  that  the  allcgetJ  eausc  (if  tomniiliiicul  d'u\  not  or  ilne.-*  n»»t  exist  ami 
that  the  fouviL-tion  waa  ubtaiuetj  I'V  I'niuJ,  ^illusion,  or  iint^lake.  (Idem, 
§§1448,  U44. ) 

Insane  Negroes. — Separate  apartments  are  jmivideil  for  insane  nepmes. 
They  are  snp[K>rted  iu  the  miiiie  riiaiiner  a.s  olhtT  piilieiits,      ( Idem.  §  144o. ) 

Insane  Convicts. — Jneaiie  tionvicti*  are  rweived  on  (ho  fertifieate  of 
the  |)euiteDtiary  physician  and  the  priiid|«il  keefter,  stating  the  insanitv  ol" 
the  convict     ( Idem,  §  I446.J 


IDAHO. 

(IduhK  In-line  Asylum,  Ularkfont.) 

When  it  ap]>eari*  to  the  wilisfaetiou  of  a  ma^isttrate  of  the  county  that 
any  person  witliin  the  eounty  is  m»  far  diKorder*'d  in  niinti  ns  U>  endanger 
health,  person,  or  prtjperty,  lie  shall  issue  and  deliver  to  :^»nie  (teace  oHieer 
for  serviee  a  warrant  directing  ihatsiieli  jierson  he  nrresled  and  taken  heflire 
any  j"d^'e  of  a  court  of  rei-ord  within  the  county  lor  exainiiiutjon.  Tlie 
jud^^'  shall  insue  suhponns  for  at  lenp!  one  graduate  of  medicine  (n  attend 
8ucli  examinalion.  The  phyi^ician  tihalt  liear  testimony  and  make  a  f^rvonal 
examination  of  the  allejred  insane  [H'r*on.  if  the  physician  Iielieves  the 
person  to  he  dangerously  insane,  he  sliall  make  a  eertiiinite  in  his  own  hand- 
writing showing,  as  near  ne  |K)8sible  :  1.  That  surli  pei>on  is  so  far  dis- 
ordered in  his  mind  as  to  endanger  health,  fierson,  or  pn>]>erly.  2.  The 
premonitory  Hymjitoms.  apparent  cause,  or  ehuKs  ctf  insanity,  and  the  condi- 
tion of  the  disease.  3.  '1  he  nativity,  age  residence,  occupation,  and  jirevi- 
«UH  hahim  of  the  [lorson.  4.  The  place  whence  the  jtennm  came  and  the 
lea;^'tli  of  hig  reeidetire  withiti  the  State.  The  judire,  alter  such  exandna- 
tion  anrl  eertiticate.  if  he  Iielieves  the  pei'son  so  dis<irdcre*L  shall  ntake  an 
order  conlinin^  him  in  the  insane  asylum.  (Statutes  ol'  Idaho,  188V,  §§ 
76i>-77fi. ) 

The  insane  person,  top^otbcr  with  the  certificate  of  the  physician  and  the 
order  of  (he  j\id;re,  ij»  delivered  to  the  sherifl*;  the  sheritf  shall  iM)me<liateIy 
^^_  notify  the  superinteiideni  of  the  asylum,  who  sliall   (lesijrnale  some  person 

^^H  amoop  the  asvhini  eni]dov6*  \o  transport  such  insane  |H'i*soti  to  the  asylunj. 

^^^  The  ex]w'n^ei>rtrarn«|virtinir  patients  is  a  char^^e  against  the  navhim.    (Idem, 

r  §§  777,  7'Stl,  as  amendcl  by  Uws  of  1895.  p.  17.  and  I^iws  of'lSOlK  p.  114.) 

^^K  The  phv.*ici:m  attendJn^r  such  exnmiiiaiinn  is  allowed  five  ditllars,  to  1^ 

^^P  paid  hy  the  ctjuntv  treasurer  on  the  order  of  the  Board  of  County  lomniis- 

P  sioners.      i  Ident,  §781.) 

L  The  Idatio  Insane  Asylum  is  located  at  Blackfoot^  and  ie  under  the  mun- 

I  ajrement  and  control  of  a  lioard  of  directors  ronsistini;  of  three  |>ersons.    The 

^^L  medical  8upennten4Jent  shall  lie  a  pniduale  of  medicine,  and   have  prautiwd 

^^H  his  profession  within  tive  years  afler  the  date  of  his  diploma.     Ue  8ha11 

^^H  reeide  at  the  asvlum  and  give  his  entire  time  nrni  attenthm  to  promoting  the 

^^H  best  intercitts  of  the  jKitienta.     He  is  the  chief  executive  officer  of  the  asyUmi, 

^^H  and  shall  control   the  patients.  presrrit>e  the  treatment,  and   presenile  and 

^^1^    entbrce  the  sanitary  re;,'uUiliouti  of  the  asylum.      (Idem,  §§750,  758.) 
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Any  persoD  received  in  the  asylum  btiall  after  recovery  be  discharged 
lervfroin. 
No   pen«un    Bufferiiif;    frum    cDiuagiouzt   or    infectious   diseu:je8   t^hull    be 
itted  iuto  the  asylum  as  a  patient.     (Idem,  §§764,  707. > 
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ILLINOIS. 

[(IlHnou  C«ntru1  Htt^pilul  fur  the  Int^tiiic-.  Juoki^onville  ;  Illiiiuis  Northern  Ho^i^pitnl  for 
thr  In^niie.  Kl;^n;  I]linrns  Southern  Uo<>pilal  for  the  Ini^Mrie.  Anna;  lUinuis 
[!<k«^ital  for  Insane  CrimnmU,  Menard  ;  IllinoU  Asylum  forthf*  InciiniMc  Insunp, 
BartifiviDp;  Cotik  Couiitr  Hu!^|jital  Air  the  Int>ane,  Uunning  ;  Illinois'  Ktu^tvm 
H<»»pititl  for  the  Insane,  Uoapital  ;  IlUnuia  Wntem  Hospital  for  the  Iii»ano, 
WiiLertown.  | 

The  word  insane  in  this  \cx  ahall  l>e  construed  to  mean  uny  ]>ersi»n 
whti,  by  rea.'ion  of  uusuuudiie^  of  mind,  is  iricapalile  uf  inan^^ing  and 
cnriag  for  his  own  estate,  or  is  dangen)a3  in  himself  or  others  if  |>ermitted 
to  pi  al  lur^e.  or  is  in  Biicli  ojiiditioii  uf  miud  or  liody  as  to  be  a  tit  sulyect 
tor  care  and  treivtment  in  a  h<>s|)ital  i*r  asylum  for  ihe  iii-sane  ;  pntr'uM 
tliat  no  iwrsou,  idiot  from  i>irtli.  ur  whose  mental  developmtnit  was  arresitii 
by  dise&de  or  physical  injury  occurring  prior  to  the  a^e  of  puberty,  and  no 
perwn  who  is  atflicicd  \rith  simple  ftpile}«y,  shall  l>e  roj^arded  an  inline, 
untctis  the  manifu^Uition;^  of  abnormal  excitability,  violence,  or  liomtcidiil  or 
suicidal  impubea,  are  snoh  as  to  render  Ids  confinement  in  a  h«:t9]jital  or 
asylum  for  the  insane  a  proper  preniiition  Lo  preveat  him  from  injuring  him- 
self or  others.      (Myers.  Statutes  of  Illinois,  18i>7.  chap.  A.'}.  §1.) 

Inquisition  as  to  Lunacy.— When  any  |>ersouissup|)o«cd  to  be  insane, 
aav  res[»e<'lable  citiiten  re:*idinff  in  the  county  may  tile  a  statement  with  the 
clerk  of  the  County  CViurt  for  pnKVftflin^  ti»  intpiire  intt)  such  allcijed  in- 
siuity.  LTpon  the  filinji  of  such  stJiicmenU  the  jud>re  sliall  order  the  clerk 
of  the  court  to  issue  a  writ  dirwted  to  the  sberitf  *ir  any  ronstalde.  or  i>er- 
sou  havin;^  the  cu8to<iy  or  charge  of  such  fterson,  reiiuiriuir  the  alleped 
ia.<aDe  |)eraoD  lo  he  brought  Itefore  him  at  a  time  and  place  to  l>e  aj)[H^iin1ed. 
Such  writ  need  not  l»e  irisucd  if  the  person  allcircd  to  \w.  insane  ap|»cars  in 
oourt,  or  if  it  appear  by  affidavit  of  some  creiliMe  jierson  that  it  wouM  I>e 
harmful  to  such  person  to  l>c  brou<;ht  into  ctmrt.  The  hearing  shall  not 
lake  place  until  the  person  alleL;e<i  t<»  l>e  insane  has  received  notice  tiiercof, 
I  Idem,  ^§3.  4.  I 

Trial  shall  be  by  jury  of  aii  persons  one  of  whom  shall  he  a  physician. 
\^rhea  no  jury  b»  demamled  or  it  ap|>ears  U->  the  juil<;e  that  a  jury  trial  would 
be  harmful  b)  the  allej^ed  instme  |H'r8on,  iht*  judirc  sbnll  a[)|w(int  n  <'orn- 
mia^iou  of  two  physicians,  chosen  for  their  known  ability  and  intcirrity, 
to  examine  and  report  the  condition  of  tlie  alle^cil  insane  person.  (Idem, 
f§5-7.) 

Inquests  may  \\e  in  open  court,  in  chambers,  or  at  the  home  of  the  |*er- 
sofl  allet^ed  to  t)e  insane,  at  the  discretion  of  the  <x>url  :  the  jud^-e  shall  pro- 
sdev  and  the  presence  of  the  ]iatient  shall  bo  indisfit-nsahlc  an*!  no  pn)ceed- 
io^^phnll  Iw  ha«i  in  hw  absence.  The  jury  or<'omniiK-ion  shall  furnish  |o  the 
f^un  written  answers  to  such  interrotraioritT*  fia  may  be  contained  in  n  form 
|»n'«crilied  by  the  State  ('^)mmiH«iim  of  I'nblic  i'liarities.  The  n>nri  mav 
wc  aside  the  rtudinff«of  the  jury  or  commission.  The  finding;  shall  liereeorded 
iu  full,  and  the  judire  shall  enter  his  order  in  accordance  therewith.  Such 
order  may  dischar^^e  the  patient,  retimnd  him  to  the  custody  of  his  frientla, 
wimmil  him  to  a  public  or  private  hospital  or  asylum,  or  to  a  county  insane 
a«vlum,  or  insane  dej)artmeut  of  a  county  almshouse.     (Idem,  §§8-lL) 
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JMaintertance  in  State  Hospital. — All  iii^iie  pervont^  ailmittcHl  !■>  a 
•-^tatt"  hwpital  uiv  nmiiitiiiiuNl  uinl  irented  at  the  exjieiise  of  the  State.  Th« 
fiOfit  of  cldtluiiir.  Iniiisportiaiin).  ati4  other  iiiri(lt*utal  ex]jeu»es  \6  a  county 
charjre,  it'  not  paul  l>y  the  patient  or  hi;*  relatives.     (Idem.  §15.^ 

Admissiun  of  Patients  to  Hospital. — I'pon  entry  of  an  order  of  ooni- 
niitriK^iil  uf  an  iiisaiiti  |>t;rf*uii  Ui  u  Slate  hu^[lital  iht*  (.-lerk  of  the  court  shall 
furnish  a  t'opy  uf  the  fimlinp*  of  iht*  jury  or  loniniiwriioii,  an<l  interrojj'aiurieri 
and  answers,  ti>  the  HUiteriiileinieiit,  whi)  nhall  u(  4)ii4*e  iiihnit  tlie  iiatieut.  If 
there  is  no  vafan<'y  in  hkivU  hoti[iital,  tlie  stntutt^  provide*!  (or  a  return  to  tlie 
county  of  a  haruileHS  rhrouii;  iut^juie  jhtsoh.     i  Iileii],  i^  17. ) 

Discharge  of  Patient. — The  hoanl  of  trut^tees^  of  each  ho.*pilnl  haj*  the 
power  to  disi^bur^e  a  puUeut,  hut  sut^h  jHtwer  may  he  delepiteil  lo  the  su|)er- 
iutenilent.  Such  iliKihurge  may  lie  made  hecaut^e  the  [ler^oti  adjialged  in^ne 
in  not  insane,  or  han  recovered,  or  in  inijutived  ho  aw  to  l>e  able  to  care  for 
luni!^eir.  or  his  friencLs  ri*i|ue8t  his  diseharire.  ami  in  the  opituon  of  the  8U|»er- 
irileudcnt  no  evil  i-onseijueneeti  are  likely  lo  fulhiw.  Patients  may  also  he 
relean^ii  cm  [larole  lor  a  term  not  exceeding  three  iiufntli.'*,  Disrhartred  |ki- 
tienlH  are  entitltMl  Ui  a  sum  of  aitniey  ^JufJieient  lo  [)ay  their  expenses  to  their 
home!?  and  to  provide  them  with  jirojier  elotliinir.     \  Idem.  *5*i 'J*J.  23.) 

State  Board  of  Public  Charities. — The  Stale  Board  of  ruhlie  Chari- 
ties 1:3  t'hargeci  with  enforremeni  (tf  the  laws  relating  to  the  inj*Hne.  '  Idem. 
§33.) 

Appointment  of  Conservator — When  a  person  is  adjndgeil  ins-nne, 
and  he  if*  ]>o;w,«,ieiI  of  any  ]>roperty  whieh,  in  the  ojtininn  of  the  eouri.  in  in 
danger  of  waste  or  depreoiaiifin,  he  may,  on  the  appliiation  of"  the  per.*<in  in- 
fititutih*^  the  |n*(K'eedin^'s,  ajipoint  .•ionie  fit  person  to  he  the  eonservnior  of 
sueh  ini^ane  person  ;  hut  in  eiine  there  is  a  rrohute  Court  in  (he  enmity,  then 
he  sliall  transmit  thereto  a  dvdy  rertiticd  copy  of  tlie  reeord  ot  the  verdict 
of  tho  jurv.  or  report  of  llie  eoninUHsion.  tiialiti}/  hueli  [»erj;on  insane,  and 
n|Kin  presentatinii  tin.*  l*nihatp  Court  may  ajipuint  some  lit  fier»ai  to  he  eou- 
sHTVdlor  of  such  insam-  |H'rsoii.     (Idem,  §12.) 

Whenever  any  idiot,  lunatic,  or  di^itrncted  pei*s*m  has  any  estate,  real  i>r 
pors<mni.  or  wlien  any  (lerson  hy  excessive  dritikiuu".  ^'aniitip,  idleness,  nr  tW- 
hnuchery  of  any  kind,  >**)  spends,  wastes,  or  K-Ksens  Ids  cslrtte  uy  to  ex|X)e* 
Inmsi-lf  or  hi*  family  to  want  nr  fuflerin^',  the  County  Court  of  the  enunty  in 
which  such  person  lives  shall,  on  the  applicaUon  of  any  rejmlalile  citizen 
livinj:  in  snefi  enunty,  pHw^eed  to  ascertain  ^\la'lher  such  |K'rs*in  lie  an  itliiit, 
Inrmtic.  a  clrunkard,  ur  wuch  Kpemlthrift  in  the  ninmier  jirescriherl  Idr  mn- 
ducting  an  inrpiept  of  lunacy.  If  it  he  eo  ascertained,  the  court  shall  a|>- 
]>oint  a  conservator  for  such  (>er8ou.  If  there  lie  ii  Prohate  Court  in  such 
cimnty.  the  eunwrvator  mUHt  he  ap]rf)inted  by  the  jud*re  thereof  on  the  pro- 
ceediiijr^  heinjr  rejvtrtcfl  to  him,      (Idem,  eh.  86,  §§  1,  2.) 

Powers  and  Duties  of  Conservator. — The  conservator  shall  irive  a 
hniid  in  double  the  amount  of  his  ward's  real  and  persminl  estate,  which 
may  be  put  in  suit  in  the  min\e  of  the  ptM>ple  of  the  Slate  of  lllinnis  to  the 
fifio  of  any  person  entitled  tn  recnver  on  n  ifreach  thereof.  He  shall  have 
tfie  care  Jind  ninna^'enienf  of  the  estate  of  his  vvfird  and  the  euMody  of  his 
|jersi>n  until  ntherwise  ordered  hy  the  eonrt.  ami  the  custody  and  eilucation 
of  his  children  whert*  no  other  t;mirdian  is  appointed,  hut  shall  not  deprive 
the  niittlier  of  the  custody  ancl  tMlucation  of  the  children  without  her  consent. 
He  Hhall  take  charjre  of  the  estate  of  the  ward,  and  within  sixty  day?"  return 
to  tlie  court  a  true  and  perfect  inventory  of  the  estate  of  the  ward,  sijrne«l 
and  veritieii  by  him.     He  shall  at  the  expiration  ol'  a  year  settle  his  ac- 
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lie  aa  conservator  with  the  County  Court  He  ^hall  at  the  expirntioii  of 
I'D;*  tru<t  jirtv  uikI  deliver  to  thoe*e  eutitleil  thereto  all  iiroj>ert_v  in  ]u>  huutU 
eoMservator  in  such  riiauiier  tm  the  court  may  »lireel.  On  every  aec^unt- 
1^  or  tinal  i^eltlemeiit  lie  e^hall  t^i  forth  siieeitieally  on  what  nccouut  ex- 
nemlitureg  were  made  hy  him,  arul  aU  suui«  received  and  paiil  out  since  his 
iaj*i  aocuuuliu<f.  and  show  the  true  Imlauce  of  money  on  liaiid,  v\lucl»  accuunt 
*bali  Yte  a*vomfMUiied  hy  |)ro|)er  vouchers  and  si^neii  ami  veritie<l  Itv  him. 
He  :^hull  deliver  all  act.'ountt<  of  ids  war<l.  and  demand  and  i^viv  lor  and 
retvive  in  his  own  name  a^  tnmservatur  all  pro|»erty  of  anil  dernamLs  due 
the  wani,  and  may  compromise  the  wime  wiih  the  approltatioii  oi'  the  court. 
(Idem,  S^.Vll.)* 

He  ^hall  mana^  the  estate  of  his  ward  fruj^ally  and  without  waste,  aud 
apply  the  income  to  the  sii|i|Mrt  of  his  ward  aud  faruily  aud  the  e<lucation  of 
hii*  children.  He  shall  invej*t  the  pro|)erty  of  his  ward  in  securities  a\}- 
jin>ve<i  hy  the  i-ourl.  He  amy  le4U»e  the  ward's  eislale  on  terms  and  tor  a 
lentrth  of  time  approve^l  hy  the  ci^urt.  He  luav,  hy  leave  of  the  court,  mort- 
pajre  the  real  instate  of  the  ward  U|M)n  jwtitiitti  to  tlie  Ctmnly  Court  >^t>ttiu^ 
forth  the  condition  ot*  the  fsiate  and  the  facts  and  rircumsianc^*!*,  which  sliall 
U*  puhti-^hnl  in  a  newspn|>er  iu  the  county  for  at  Icadt  once  a  week  lor  three 
H         *u«x^esiive  weeks.     The  Ojuniy  Court  nmy  ordt-r  tlie  real  estate  of  the  wnrd 

■  to  \)e  sold  iu  the  maiuier  an<l  at  a  lime  an<l  place  [)rescril>e<l  hy  the  court, 
H  The  I'on^iervator  making  such  eale  shall  umk('  a  reluni  thereof  to  the  court ; 
H         And  if  the  sale  l»e  approved  by  the  court,  the  title  shall  vest  iu  the  j>urchaiM?r 

■  uf  the  ertate  s«>  sold.     (Idem,'  §g  17-29.) 

■  Removal  of  Conservator. — A  conservator  nn»y  he  removed  l»y  the 
^t^^  Couniy  (.ourt  for  failure  To  give  hond,  for  failure  to  make  inventory,  or  to 
^^^^ftCcuuui  ami  make  a  settlement,  or  if  he  shall  have  l»ecoine  ins:ine.  or  have 
^^^Htoovetl  from  the  State,  or  l»eoome  incapable  <»r  unsuitable  for  the  dis4*hnrire 
^^^Hof  his  duties.,  or  lor  failure  to  discharire  any  duty  required  of  him  l>y  law  or 
^^^Vonler  of  the  i"ourt.     Before  reinovinjf  a  conservator  the  court  shall  sum- 

woti  him  lo  show  cause.  When  it  appears  pro|»er,  the  w>urt  may  |HM'mit  the 
Conservator  lo  reeigu  if  he  shall  first  settle  his  aix-ounts  and  deliver  over 
llie  eSate  us  the  court  dire<'ts.     (Idem,  4^^  •^^-•■^•*- ^ 

I  Appointment  of  Successor — ITjion  the  removal,  resignation,  ur  death 

of  cour^rvalor,  niiother  -.hall  be  appointed.  The  court  mav  comi>el  the 
Conservator  so  renmve<l  or  repigiiefl,  or  the  executor  or  admini^triitor  of  a 
'l«-ea.«»ed  <imser\-ator,  to  deliver  up  to  such  successor  all  the  proi^-riy  and 
t-ffi-ets  in  his  custody  or  eontnd  belon-jintj  1"  Ihe  ward.      (Idem.  ^ -io.  > 

Compensation — A  conservator  on  settlement  shall  he  allowed  such  feee 
and  (*(Mu|wn8ation  for  his  services  as  shall  seem  reasonable  and  just  to  the 

»c>urt. 
Restoration  to  Reason. — When  any  person  for  A*hom  a  conservator 
ihall  iuive  t>een  ap|.K>iuted  shall  l>e  reetore^l  to  his  rea^ion.  or.  if  a  drunkard 
or  spendthrill,  shall  have  reformed,  such  |>erson  mav  applv  lo  the  County 
Tourt  to  have  said  ivm.'*t»rvator  removed  anil  the  care  and  niiniajrcnu'nt  of 
hi:t  pn^perty  restored  to  him.  Notice  of  such  application  shall  lie  iriven  to 
the  r■on^er^■rttor  ton  davs  U-fore  the  conimencement  of  the  term  of  the  court 
t>»  which  appliiiition  shall  lie  made.  A  Jury  shall  be  sunimone*!  to  try  the 
<|iinrti<m  whether  said  applicant  is  a  fit  ]>erson  to  have  the  care,  custo<ly.  and 
iMtitrol  of  his  property.  If  they  return  that  such  |»ers*.)n  is  a  fit  |H?rsi»n,  then 
the  court  shall  enter  an  order  fully  restoring  such  |)erson  to  nil  the  ri^rhta 
and   privile*»e«  enjovetl   before  such   ctmservator   was  apiH^iite*!.       (Idem, 
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Appeals. — Appeals  shall  be  aUowed  to  the  Circuit  Court,  from  auy  order 
or  judgiueut  under  this  Act,  upuu  the  u])pelhiiit  giviug  Ixinds  directed  by  the 
court 

I>^D1ANA. 

(Central  Indiana  Uoi^pitAl  for  the  In-line,  IndiarmpolU ;  Kaj^tcrn  Tndl&na  Hospital  for 
thu  ItisttiH'.  HichiiMMul  ;  Niirt1i(*ni  ImJiuiiM  Hnr^piul  tor  tla*  litsaiu*,  Liib;unp>rt; 
Si>ui1i«rn  Iiiditiiiu  llt^'^pitul  t'ur  ibo  Itir^uni.',  EvunhvilU-.) 

Tht'  worIw  '•  [>tT»>ii  (j|  uti^oinid  iiiiiid  "  ii^  u^cd  iu  this  Act  nr  nnv  other 
stwiute  uf  ihU  tStJiti',  sliiiil  Ik-  takou  to  mean  any  idiot,  uou  cuuipu!^,  iuiiulic, 
nioiioinutdiif,  or  iiislrarud  [H^rHJii.  (Revised  Statutes  cil"  ludiana,  185li,  p. 
a:j;i,  ^1  ;   Burns,  Sliilutes,  ^^2714. ) 

Inquisition  as  to  Unsound  Mind.— Whenever  any  person  shall  by 
siuleiuenl  iu  writing  reprt^eut  to  tlie  wmrt  having  probale  jurisdiction  in 
any  t-ounty,  tliat  any  iidmlMtant  of  sneh  county  ii*  ft  jhtpom  of  unsound  mittd 
and  incHpiible  of  niaiin;:iiiji  hih  t'ytate,  such  court  sliull  cnuse  sucli  jicthui  to 
l»e  produced  in  court,  mid  sltall  causie  an  issue  to  be  made  by  tlie  clerk  of 
such  i-ourt,  denviii^f  ilic  facts*  w't  ff>rth  in  pucii  statement  ;  which  issue  shall 
be  tried  hy  a  jury  to  In- enijtartcllcd  under  the  direction  of  such  c*jLiri.  Il 
is  the  tbity  of  the  pniscr-uiin^'  attorney  lo  appear  for  the  |>crsoii  nlle(:*'d  lu  lie 
iuj^aiie.  If  the  jury  tiinl;^  Kuch  iK^rson  to  be  of  uimnmid  nniid,  the  court  ^\\n\\ 
apjHtiut  a  guardian  for  Hiirh  jjcnion,  who  shull  have  the  citstody  of  his  |K»r- 
son  and  the  niana^eineui  of  his  ef*tate,  and  uhall  jrive  a  Imnd  and  take  an 
oath  in  the  manner  required  of  ^uiirdiuns  of  uiinorK  If  such  insane  person 
\A  a  pauper,  be  nluill  be  provi<h'<l  tor  under  the  lawf  re^ulutintr  the  relief  of 
the  \M\it.  If  hciiijL*^  n  pauper  he  nhall  be  datiperous,  he  shall  I*  jjrovided 
for  under  the  rciridatiouH  prescribed  in  section  12.  If  the  court  :^[itill  he 
satiHtied  that  Hucb  jicrsnn  aUc^rrKl  to  be  of  uiiM)und  ndnd  cannot  without 
injury  U*  iiis  health  U'  prodmvd  in  court,  sncfi  ]»tr>i>nal  ap]>enrance  tniiy  lie 
dispensed  with,  f  Idem,  *;Ji  2,  '4.  4.  at  Hineuded  hy  I*nw;*  of  iHlif).  cli.  I*!): 
Burns,  Statutes,  §§  2715-2717.) 

Duties  and  Powers  of  Guardians. — The  name  ilnties  are  re^piired  of, 
and  the  same  |xH\erw  ^'huiUhI  to.  ^^uardiansof  |>en*onf  of  un>!ouud  mind  n.H  are 
rerpiircd  of  and  irranted  to  guardians  of  minors  h*  far  as  the  i^ame  may  be 
appIiraUU'-      (  Idem.  §S;   Burns.  Statule^',  ^2721.) 

Termination  of  Guardianship. — Guardianhfiip  shnli  terminate  upon 
the  restitrjilion  to  reasttn  or  the  death  of  the  ward.  Whenever  it  fihull  l>e 
alleged  thai  an  insane  i)ersoii  hats  heconie  of  sound  mind,  the  fact  may  W 
tried  and  determined  in  (he  f*j»me  manner  iis  the  allctratioii  of  the  unsfmnd- 
nesH  (»f  mind,  and  the  expensej*  of  Huch  trial  shall  be  paid  by  such  guardian 
out  of  the  estate  of  the  wanl.  flilem,  *^S  *'<  ^^I  Buru8,  ♦Statutes,  §5^2722, 
2723.  ) 

Dansferous  Insane. — If  it  t^hall  appear  to  the  court  that  therein  danjrer 
to  the  community  in  (H^rmittintr  an  insane  |irn4on  to  run  at  larjje,  the  eiairi 
shall  nuike  such  order  f(^r  his  safekeepint:  as  may  be  mM'esjiflry,  and  direct 
the  exjien.ics  thereof  to  be  paid  out  of  the  e.«liitc  of  Huch  person  ;  or  if  that 
be  insufiicient  or  t*eefHsary  for  the  sup[H)rt  <►!"  his  family,  then  out  of  the 
county  treasury.      {  Burn?,  Statutes,  §  2525.) 

Arrest  and  Commitment  of  Dangerous  Insane  Persons. — A  justice 
of  the  peace  shall  issue  a  warriint  to  any  wnstahle  or  to  the  sherifl",  eom- 
mandiiic  him  lo  a])|irehend  and  briiij;  liofore  him  any  |>erw>n  aliejred  U|H)n 
oath  lo  he  insane  ami  dnnyrerous  to  tlie  community  if  suffereil  to  renuiin  at 
Inr^e,;  he  nmy  subpa^na  such  witnesses  as  may  be  deniauded  by  either  party 
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under  the  fiaiue  regulatiuus  ii;*  ^'oveni  crirniiml  |)rosecutioua  iu  justi^-es' 
cuurtsw  ItumtHliutely  utler  cbo  \^ue  of  ^ueh  wurruut  l)e  ^huU  vn\.i»e  a  Jury 
(u  lie  empauelletl  nml  suinnioneil.  Sudi  juhtire  hIiuU  interrugiite  envh  of 
ncli  jurors  uuder  ouih  u^  to  wltetber  lie  lis  prt'juilii't-U  ngaiiiHt  i:>ucli  iiiwiiie 
pencjn.  ha^  any  iuioresl  in  bi^  projierty,  *«r  is  rehileil  in  him  or  any  ineinlwr 
of  his  family  within  the  fitUi  lU'gree.  If  lie  aut^wer  atHnnalively,  ln'  sluill 
bt-  rejectetl.  Su(^b  insane  |>ersim  ur  auy  ixrson  iu  liis  ln-hiilf  aliail  buvt-  llie 
ri^ht  to  ch:ilienire  ihre*'  of  siR-li  jiiroiv  |>fcreinptorily.  If  the  jury  timi  hIrt 
heariuir  the  evi*ieui:e  that  j4Ui.'h  inTStiu  is  not  insane,  lit'  wliall  Itt;  di^-liar^tHl 
fnmi  cuslotlv,  and  the  oosti*  of  sui'h  pnxH^edinjr  shal]  be  taxed  againhl  llie 
cumplaiuiu^  parly;  but  if  the  jury  tind  that  ijueh  jhiiixwi  i^  insane  and 
<ian;:erous  to  the  eommunity  if  snfiertHj  to  remain  at  largt;,  such  juslii*  shall 
appoint  aonie  rfisident  of  the?  county  to  take  cbarj^e  of  and  eoiitiue  sut'b  per- 
*»:i.  for  which  he  shall  reeeive  a  reasonable  conij)ens;ition.  to  be  paid  out  of 
the  county  treasury  u|x>n  the  order  of  the  iHMinl  of  eonunLssiouiTS.  Sneh 
ooiuniisfe^ioiien*  may  ap|X)i!it  si>nie  other  persoa  to  Lake  chaiye  of  >uch  iusaue 
[rr»tn  at  anv  time  in  their  dis<Telion.  Such  justice,  in  case  the  findiiijf  of 
the  jury  i>e  ag^ain»t  such  iuKine  penw>u.  nhall  certify  )iis  ]>n>(:eeiliiiv^  within 
tea  dnys  tbereafler  to  the  Circuit  Court  of  the  county.  At  the  nt^xi  term  <if 
nuoh  court,  after  the  filinp  of  the  trans<'ri|it  of  the  proceeding's  iu  the  elerkV 
uffice  there<jf,  such  ci>urt  shall  cause  the  issue  tu  lie  aj^ain  tried  liy  a  jury  of 
tfrelve  |)ersi)ii.s  under  like  instruction  and  coDcIitious  iis  to  the  manner  of 
«ni{Minellinf;  the  jury,  etc.,  as  hereiubeftire  provided  ;  but  if  tlie  tiudin^  of 
such  jury  shall  I»e  aj^ainst  such  insane  |>ersi>n,  the  court  shall  ctjufirni  the 
apixiiulment  of  the  person  appointed  to  tnke  cliar^'e  of  the  insane  [ktsoii  or 
may  ap|»oint  («ime  other  suitable  ixrson  for  that  pur|Rkse.  (  Laws  of  Indiana, 
l«o.">.  p.   Kl-t  55*$l-."i:   Hums.  Statutes.  J^S^  (;!*H7 -(U»iM.) 

Application  of  Estate  of  Insane  Person. — If  r^uch  insane  inrson  have 

milv  and  his  pn.)|>erty  does  not  exceed  in  value  five  bundretl  di>Ilars.  no 
of  Win  esitate  simll  Ije  applidl  lo  the  payment  of  the  costs  f>f  j^uch  pr<)- 
ceetlin^  or  for  his  keepiujtr;  but  wfieu  be  shall  have  no  family  all  bis  pro|> 
erty.  or  where  be  has  u  family  and  his  |>ro|7(^rty  shall  exceed  in  value  five 
buniire<I  dollars,  the  excess  thereof  above  five  hundred  dolhirs  shall  l»e 
oibject  (o  the  jwiyment  of  said  coat;*  and  expenses  of  keepinL^  find  the  court 
tball  onler  whatever  sum  has  lieen  paid  out  U|>on  the  order  of  (lie  Inmrd  of 
mniml*ioners  to  l>e  refunded  out  of  his  estate  to  the  Ciumty  treasury,  and 
ahall  make  pn>vision  out  rif  ?'uch  w^tale  for  the  jmyment  of  eA|)etisea  to 
lAerwanl  aivrue,  imtil  :*ucii  estate  is  exbauste<l  or  such  insane  (terson  ie  disu 
'*hanr^i.      (Idem,  ^i?;  Hums,  Statutes.  *$  HJH>2. ) 

Writ  of  Habeas  Corpus — Any  f>erson  ooauiiitte<l  as  insane  lo  any 
fiute  bf»spital  may  apply  to  the  pn»|>er  auihonti<>i  for  a  writ  of  hab«»s 
V>rpUA,  and  the  question  of  insanity  tihall  be  decided  at  the  benriuf;.  and  aii 
■Jverse  dei-ision  shall  not  0|terate  as  a  bar  to  the  issnatice  of  another  writ ; 
provided,  however,  that  writs  of  habeas  i^irpus  shall  itot  issvie  oftener  than 
oocf  in  every  peri<id  of  three  months. 

As  to  the  management  of  tlie  State  PI(.»s|>itals  for  lite  Insane  and  the 
•flmiiinon  of  |>atienls  thereto,  see  Acts  of  Imliaua,  1H81,  §§2835-2874*; 
Burrw.  Stntutea,  1M!M,  ?^§  :?201^V2.VI.  i 

fnsane  Convicts. — The  wardens  of  the  State  prisons  are  rcfpiired  to 
tvjKirl  f*as««  of  insanity  to  the  governor.  The  povernor  thereufKin  orders 
tb«f  wanlen  lo  convene  a  lunacy  commission  to  determine  the  questimi  of 
itwanitv.  who,  upon  completing  their  exaniinaliiui,  report  lo  the  warden,  and 
ine  tranien  tmtmniitjs  the  report  to  the  governor.     The  governor,  if  tlie  cou- 
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vict  is  declared  insane*  directe  hie  removal  to  a  State  boepital.  If  tin- 
patient  in  riirt^d,  tht^  su[ieniileH(leiil  uf  llie  liofpiuil  it^  required  to  rtjHjrt  the 
fuel  lu  the  goveruor,  who  uotilietJ  the  wardeu,  aud  the  Lutivict  is  returued  to 
\mm\i  if  his  term  has  not  expired.     (_ Statute*  of  ludiaoa.  Luwti  of  ltt9i>,  cL 

as.) 

IOWA. 

(Ucupital  for  the  IiiganCf  Ml.  Plea£ant ;  U()«niuil  for  the  Iiuiano,  Indopondencc ;  H<*^ 
pititl  f*ir  the  luHint?,  CI  a  ri  ndu ;  Ll<'iii|iiUi]  fnr  lliw  Infant',  Cherokee;  Meix'v  IIuf- 
pital  fupthi!  In.-rtni',  Davoiiport.) 

Thy  wordn  "  iiiHiiue  jK-i-Km  "  iiichidc  idjoUv  lunatics,  distracttHJ  j)ei>(ms, 
[iiMi  [)er3ons  of  unsound  niimi.      (  Iowa  Code,  1^H7,  §  4^,  fuhd.  6.  ) 

The  term  "ixisuiie."  as  uaed  in  this  fha|itt^r,  inrhidei*  even*  :4j>ecitv  of 
iiiwinily  or  nientui  derau^rement.  The  term  "idiot"  ie  restricted  to  |K'1-sous 
foolish  from  liirth,  su]tjnit*ed  to  he  nnturally  vvilliout  mind.  Jvo  idiol  i«hall 
Ik*  ailiiiiltt'ii  Ui  a  Slate  h^w^pital.      ( Idt-rn.  l^i)7,  ^  TIU^.) 

Otiardians  of  DrunkardSt  Spendthrifts,  and  Lunatics.— A|>|iMUt- 
nifiit  uf  ^'uardiiuift  is  v**sttil  in  l!if  Cirruit  Court.  AVhcn  a  ixiiiitm  is  pre- 
sented to  the  Circuit  (  ourt.  Vfriticd  liy  iiindavil,  thul  any  inhiitHiniit  of  the. 
ctiiinty  in:  1.  An  idioU  hiniitic,  or  ikthoh  of  unsiniml  nund  ;  *A  An  hiiltiiua] 
dninkanl,  iucapidde  oi'  manujj-iii^'^  hisi  uiliiirs  ;  •^.  A  ^ju'ndihrii't  who  ii» 
si|u;uiderin^^  his  pro])crty  ;  :nid  lla-  alle^'^ation^  of  llie  petition  are  satis- 
fiu'iorily  proved  upon  trial,  the  rourl  may  appoint  npnanlinn  of  the  property, 
who  shall  ftlsti  l>e  a  guardian  of  ihc  minor  ciiildreu.  The  ]»etition  sliall  pet 
forth  the  facts  U|Km  which  the  lipplicntion  is  hnwil.  It)  he  iinswtMvd  as  iu 
oilier  onlinary  aclionH.  The  ajiplicaiii  shall  Iv  remrdcd  as  [ilaintitf.  the 
other  partv  as  dcfcndanl,  and  either  partv  inav  "lernaml  a  trial  l>v  )iirv. 
(Mem,  §i5*.'^lil!».   :V12i).) 

Custody. —  rriorily  of  rlnim  to  the  cuslody  t)f  any  such  person  slmll  be: 
1.  T!ie  icpilly  nppointed  funnlitin.  'J.  The  hushand  or  wife.  a.  The 
parenlM.     4.  The  rliihlrcii.      i  Idftn,  §  *VJ2S. ) 

Powers  and  Duties  of  Guardians. — The  proviwonH  of  this  Code  re- 
hiling  to  ^nardiaiia  for  niinon*  and  rejrulating  or  preK'rihini^  the  i^owers, 
duties,  or  Ualii!itie>  of  each,  and  of  the  ct»nrt  so  far  ns  tlie  same  nre  nj.*pl!ea- 
hle,  uliall  he  held  to  ajiply  to  pianliiins  and  ihHr  wards  ap]Ktinted  uimIit  the 
fore^^uni;  sections.  A  jruardian  niiiy  sue  in  hif  own  nnnK"  as  iiniMdiiiri  of 
the  ward  for  whom  he  sut^.  Action  shnll  not  aluuc  o[it»n  llic  tfrmiimtion 
of  Ii!s  i^^mirdiaiiship  ;  hut  his  sui'c<'JvH>r  i^r  tlic  ])erMHi  tor  whom  he  waj*  guar- 
dian shall  he  nn»*ie  a  |>arlv  to  ihe  suit  in  the  snme  nuinner  ;is  an  execiitor  or 
administrator  is  made  a  ]>iirty  to  u  proceediiiirsoi' thr  like  kind.  A  guardian 
mav  sell  real  estate  of  the  wani  for  the  sup|M)rt  of  the  ward  or  him  family 
and  fi»r  ihc  piivnienl  of  his  ihdits  under  like  proceedinp*  as  reijuirtMl  hy  law 
for  the  sale  of  real  esliUe  of  minor.*.  If  the  fstnte  of  any  such  person  is 
iiit*olvenl,  a  like  iiroc^H-dioL'"  n^ny  he  hud  as  is  retpiirtMl  hy  law  for  the  setlle- 
nient  of  th**  insolvent  estate  ol"  a  <leieased    |H'rsoii.      (Tdcni.  t^S$;^^J;l-:{:^27.) 

Confinement  of  Lunatics. — Hos]>irals  are  established  lor  the  care  of 
the  insane  at  Mt.  l*leasant,  in  Henry  County,  at  Imleficndenee,  in  Ihuhanan 
Cotinty,  and  at  Chiritida,  in  I'ajre  (onnty,  and  nl  Clierokee.  each  nnrler  the 
ehnrp'  ami  numa^'ement  of  five  trustees,  two  of  whom  may  he  women,  and 
one  fff  whom  shalt  lie  a  resident  of  llie  [dace  where  the  hospital  is  tocaled. 
(Idem,  1897.  §2253.) 

Commissioners  of  Insanity. — In  each  county  there  is  a  honrd  of  ihree 
conimi^siouerg  of  insiatuty,  comix)sed  of  the  clerk  of  the  District  Cimrt,  and 
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ocnere  appoiate<l  by  (he  judge  of  tlie  tx)urt.  one  of  whom  shall  be  a 
I»hvsiriau  ami  the  other  u  lawyer.  Such  foimnissioiiers  liuve  eognizauce  of 
aII  np|>li<*-aLions  lor  a^Jiuisifioii  to  a  hospital  or  tor  th<'  safekfciiin^  ntliorwise  oi 
iiu«ine  {K't^MU:)  within  their  coumit'S.  They  may  i^^ue  BufipueDa*!,  compel 
oltetiience  thereto,  mhuiuisler  oaths,  ami  *.\a  uijy  act  of  a  court  uece»*sary  and 
|)n>i»er  in  the  premises.      (Idem,  *5§  li'Jt»l-2li*J3. ) 

Commitment  to  Hospital  by  Commissioners. — Application  for 
ftdmisiion  to  a  hoepital  must  l)e  made  i)y  iiitbnnation  veriKed  by  altidavit 
alleirin^  that  the  |wrson  in  wliot*e  heludf  the  ajipliiation  ii*  made  ii*  a  tit  suIk 
ject  for  nntotiy  and  treatment  in  the  lu»8pit:il  ;  that  i^iuli  jK-rson  is  a  resi- 
lient of  the  county  or  lia.s  a  hn-al  settlement  (herein^  if  Huch  w  known  to  he 
the  fact,  and  if  such  .'*cttlcmenl  U  not  in  the  iuuiity  where  it  t.s  if  known. 
The  commissioners  -ihall  thereu|)oii  examine  the  informant  under  oath,  and 
if  ;ttlisHe<i  that  there  are  reasonable  L^nnnn Is  ^hall  at  once  investiirate.  Tliey 
may  re^^uire  the  |3er*in  for  whom  such  admir^itin  is  siiUirht  to  be  l»rou^'ht 
before  ihem.  They  may  provide  for  the  suitable  cu!ito<ly  of  ^lR•h  jierson 
until  the  determination  of  their  investi;j:Htion.  They  sliall  ht^ar  testimony 
for  anil  ainiinst  such  application.  Any  citizen  of  the  munty  or  relative  of 
the  i»er5*m  allege*!  to  lie  insane  may  appear  and  resist  the  a|»|iliujtiun.  Tlie 
eornmi^ioncrs  shall  appoint  s*trae  rev:ular  [traciisintj  physiciun  of  the  county 
lu  make  a  {MTrtoual  examinaiion  of  tlie  [person  alle«fetl  to  be  ins:ine,  touching 
the  truth  of  the  information,  and  re|>ort  forthwith  to  them.  Such  physician 
pj  ap[M>inteil  shall  certify  that  he  has  matle  a  carcfnl  personal  exaniiualiiMi  ; 
timt  he  finds  the  |)enM>n  in  question  insane,  if  sucli  is  the  fact.  <^n  the  return 
of  the  physician**  certiHcate  the  commissiom^rs  shall  coixclnde  their  investi- 
l^tion.  and  shall  find  whether  the  jwrson  he  insane;  and  if  iusane,  whether 
bp  is  a  fit  subject  for  treatment  ami  custody  in  the  htospitail.  If  they  find 
iW:h  per^m  is  tiot  insiine.  they  shall  order  his  immediate  discharire.  If 
foinid  insane,  they  shall  i>nler  such  |>erson  to  be  ci>rnmitte*l  to  the  h(M«[)itHl, 
tuid  shall  fortliwith  i.saue  their  warrant  and  a  duplicate  thereof,  stating 
such  findinir  anti  authorizing  the  sn|>eniiten>lent  of  the  hospital  to  re- 
i«ive  ami  keep  such  |»er9on  as  a  imtient  therein.  Snch  warrant  ami  dupli- 
eatc,  with  the  certificate  and  findin«r  of  the  physician,  shall  be  delivered  to 
the  sherilT  of  the  county,  who  shall  execute  the  same  bv  convevin^  such 
frrson  to  the  hospital.  No  fenmle  shall  l)e  taken  to  a  hospital  without  the 
titeudanee  <»f  some  other  female  or  simie  relative.  The  warrant  mav  l>e 
ex«*uted  by  a  relative  or  immediate  friend  (jf  the  patient.  The  sn|>eriri- 
t^ndent  of  the  hospital  shall  acknowledire  such  df^livprv  on  the  oripnal 
R^armnt.  whi<'h  the  sheriti  shall  return  lo  the  clerk  nf  the  cominissioners. 
Nu  (*er*on  during  such  invesii^Mtion  or  while  hein;:  conveyed  to  the  hospital 
II  Ih»  <i>nfined  in  any  jail  or  prison  except  in  ciu-ses  of  extreme  violence, 
en  it  is*  dceme<l  alwrdutcly  necessjiry  for  the  safety  of  sncli  insjine  [)erson  and 
of  ihr  public  that  he  be  confined  in  such  jail  or  prison  :  hot  at  no  lime  shall 
any  frinntc  lie  plnt^eil  in  such  oonfinement  without  at  least  one  female  at tenil- 
aut   rfmainiog:  in  cliarge  of  such  insane  person,     fidem,    1897,  §§2264- 

Appeal  from  Findinj^. — Any  i>erson  found  insane  by  the  commiii^ionera 
insanity  n»ay  appeal  to  the  Cirruiit  Court  within  Ipo  chivs  after  ihf^  filitij? 
the  tindini;  of  such  iMunnissioners :  the  case  when  thns  np|H'[iled  shall  be 
pltixl  upim  the  doi'kel  by  the  clerk  of  the  cr>nrt  and  stand  for  trial  umnv  in 
«irh  «»ourt.  If  any  i>cn«»n  fi»und  insane  takc:^  an  appeal  fn>m  such  lindiriir, 
»urh  f«'r^>n  f*hall  Ik-  dis<'harired  t'rom  custody  jiendini;  sm-h  «p|w'nK  unless 
thf  •-•mimiasifmers  for  any  reason  find  that  such  jjerson  cannot  with  safety  he 
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allowed  to  go  at  Inr^e.  If  uimii  llic  trial  of  auAi  an  up|x.'ul  surh  |ierson  is 
tbuinl  nut  iiwaiie,  the  court  t*hd\\  order  tlitr  iiniiii'diute  discharju't*  of  siicli  per- 
i?*}U  if  in  t'Vj.sKuly.  li'  t'oiiiul  iiiHUiii.':.  the  courl  shall  onit^r  such  |»ersoii  lu  lie 
coniiiiitted  to  tin*  hoa])ital,  and  (hi-  clfrk  ot  the  court  t>hal]  ihwue  a  v\arrant 
t/>  rarry  surh  limliii;r  iiud  r)rti("r  iiitn  eHVel.      { Iiierii,  t^§  '22iu  ~\i'Kt\K  ) 

Custody  Outside  of  Hospital. — If  siny  per^m  louiul  to  he  insane  can- 
not he  at  once  admitted  to  a  hospiial  for  want  of  n>oiii,  or  for  any  other 
cttU(K%  and  caliu*^t  witli  harety  be  aihiwed  to  ^o  at  liherly,  tlie  e*Jmmisi^io^e^8 
shall  provide  olherwitte  tbr  the  custixJy  of  such  [latit'iit  ouuide  of  ihe  hospital 
until  the  occahion  tluTclur  no  lonjrcr  exiHtx  Sueh  patients  tumv  he  care*! 
tor  a.*^  private  juilients  if  relatives  or  friendtt  are  wtlliiiL^  lo  [irovide  for  ihem 
withimt  public  char'^e.  In  Huch  easels  the  eomniis-sioners  nniyap]nmit  ^]>ecial 
cuiitodiuni*  with  authority  lo  restrain,  pn4ecL  and  rare  for  t-uch  patientJi. 
(Idem,  l.H!»7,  ^li^JTKj 

Discharge  from  Hospital.^rpon  the  appliciUion  of  the  rcltitivce  or 
friends  of  any  patient  in  the  ho^|ntal  nho  is  not  cured,  and  who  cannot  lie 
safely  allowed  to  gn  at  liherly,  ihc  i-ou inns?; ion crs  nuiy  provide  for  ihe  rare 
r)f  Hn-h  ])atienL  within  the  county.  Whenever  it  ^hiill  he  showii  to  thepatia- 
faction  of  the  C4>niniisHioners  rhat  cause  no  lon^^er  cxist-s  tor  the  cure  within 
the  county  of  any  parliridar  jn'rHJU  as  an  inmine  [)alienl,  they  thull  order 
the  immediate  di-^f'hiirj^^e  of  ^ij<  h  pen*on.      (Idem,  ^*i  1^276,  2277. } 

Expenses  of  Maintenance  at  Hospital. ^ — The  ctiunty  of  PcttU  rnent 
uf  the  insane  |>erson  is  liable  lo  the  cost  atui  ex])ense  nl'  ilu'  ruairitenaiic*e  of 
such  ]>ftlitnt  wilhiti  the  li<ts]»itnl.  rmicnb^  in  the  hiir^piial  havinjr  no  h»eal 
»ettlenieu(  within  the  Slate,  or  wlinse  k>cal  seUleinent  cannot  be  aseertnincd. 
shall  be  ftup|x)rted  at  the  exjjense  of  tfie  Slate.  All  jtalieiit^in  the  hospital 
RhnM  be  re^mrded  as  stiindin^'  up(»n  an  cfjual  fooling,  and  the  several  patients. 
neeordin;:  to  their  dilierent  conditions  of  mind  and  l)ody,  and  their  respective 
neerln,  phall  be  provided  for  iitnl  tn^aled  with  etpial  rare  ;  but  if  ihe  rclaiivea 
or  friends  of  imy  jJiUient  shall  dej^ire  and  ^liall  pay  the  ex|Kni!»ej^  therefor. 
each  j>atieTit  mav  have  special  care,  and  may  be  provide*!  witfi  a  pjM'cial 
altendaiit,  ai*  may  be  H^-^rced  uj>on  with  the  snperirileiidetit.  In  pncb  caw*  the 
chart^es  for  sueli  special  care  and  atteiidmice  i^lmll  be  |>aid  quarterlv  iu 
advance,      r  Idem,  Si^22H].  22H3-22J<a.  i 

Discharge  when  Cured. — Any  patient  whi)  is*  cured  shall  be  im me- 
diately diHi'hnrfrcd  by  the  HiijxTititendent.  t'|X)n  8Uch  diw^harpe  the  HU|>er- 
intemlent  sttall  furiusli  the  jwuient,  nnlesja  otherwitie  snpplietl,  with  ^uituble 
clothinp:*  and  a  sum  of  money  not  excecdin*:  twenty  ^lollars,  which  •ihall 
be  charured  witfi  the  other  exiwuseg  in  the  lios])ital  to  such  patient.  {  Idem. 
§22RH.) 

Visiting  Committee. — The  ^'ovenior  sliull  appoint  a  visitin.L'  cnnnnit- 
tee  of  three  to  visit  the  irt.satie  fisylumf*  of  the  Stiite  at  their  di^  i-eti<>n.  and 
wilhnuT  irivin^''  notiec  of  their  intended  visit.  They  may  ^o  thmnfrh  the 
wards  unaccompanied  by  any  officer  of  the  inslitutiun,  may  send  f<u'  jiersont* 
and  pa|iers>  and  examine  witnesses  on  oath  to  ascertain  whetlier  any  of  the 
inmates  are  impmperly  detained  in  the  hosjiital  or  unjustly  plaeed  there, 
and  whether  they  are  kindly  treated,  with  full  ]M>wer  to  correct  nny  abuses 
found  lo  exist.  They  may  dis*^'liarL'e  any  attendant  or  Hmiitoye  \vbi»  h»* 
been  guilty  t>f  inflietiti^  injurv  n|HHi  the  inmates  of  the  hospital.  i  Idem, 
§2291.) 

Privileges  of  Inmates. — The  names  of  (he  vi.«itinfr  committee  and 
their  post-nf^ice  address  shnl!  be  kept  |>osted  in  every  ward  in  tlie  asylum, 
and  everv  inmate  in  the  asylum  shall  be  allowed  to  write  once  a  week  to 
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th»  committee;  And  anr  tnemlier  of  the  committee  nei^lecting  to  lieed  the 
mil  of  a  putieni  lo  him  for  protection,  when  proved  lo  linve  Immmi  lU'eded, 
flhall  be  deemed  uutit  for  his  uthce.  and  shall  )>e  ri.'inuved  hy  the  governor. 
Every  per!*i>u  confined  in  an  insane  iwyhim  .^hall  Ite  fnrni>ihtMl  hy  the  sujier- 
iiitendent.  or  }>iirty  having  charjie  of  :?uch  peri^on.  at  It'iist  once  in  L'uch  week, 
with  ^uitAble  niattriaLs  tor  writing  aud  niailinj;  letters,  if  they  re<(uest  ihe 
aime.  unless  otherwise  ordered  hy  the  vitfitiuy;  eouiinULee,  whieh  order  shall 
cuntinue  in  force  nutil  countermanded  by  said  <.*ouiiniilee.  The  :4Uperiu- 
lendexil  iihall  receive-,  if  retpiested  to  do  no  by  the  i>erson  bo  eonfiiu^l^  at 
Iwisl  one  letter  in  each  week,  addrc-^se^l  to  one  of  the  visiting  committee, 
^filhout  o|)ening  or  reading  the  same,  and  wliail  without  delay  tie|HkHit  il  in 
the  [xiHt-oHicu  for  tninsmistwd,  with  the  profwr  jHiblage-BUinip  allixed  thereto. 
Iiut  all  other  letters  rnay  1)e  examineil  by  the  .su))erhitendent,  and  if  in  his 
opinion  it  se<*ni?;  ])ro|>er  he  may  retain  the  same,      i  Idem,  §$^  28lH*-li.*»0*2.  > 

Writ  of  Habeas  Corpus. — All  pernonH  confinetl  iw  insane  shall  l>e  en- 
titled to  the  benefit  of  the  writ  of  hal>ea.s  eorjjn."*,  and  the  qnesiinn  of  insanity 
fliall  be  decided  at  the  hearing,  ami  if  the  Judge  nhull  decide  that  the  per* 
iun  is  insane,  ^uch  decision  shall  be  no  bar  to  the  issuing  of  the  writ  a  second 
time,     f  Idem.  §  230«. ) 
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(OMlWBt<>nn>  StHte  Hnapititl,  O'fiuwutoinie ;  Topcka  Stnto  HoBpiOiI.  Topeka.) 

Oire  and  custixly  of  the  |»erson  and  pro|)erty  of  iiliota,  Itnmtit^  ur  habitual 
drunkards,  are  vested  in  the  Probate  (ourtit. 

Inquisition  as  to  Lunacy. — Upon  information  to  the  Proljate  Court 
iimi  any  person  is  an  idiot,  lunatic,  or  jwrsMm  of  unsound  mind,  or  huhitual 
drunkani.  and  inca[»nble  of  managing  his  atfain*.  if  satisfied  tliiu  there  in 
pHjii  cause^  the  court  siiall  cause  the  facLsi  to  be  inxpured  into  hy  a  jnrv. 
The  court  may  eaui4e  the  |»ersou  to  Iw  brought  Itet'ore  the  wurt.  Any  juh- 
lice  <»f  the  pea<^,  sheriff,  coroner,  or  constahle,  dis<*overing  any  person  to  l»e 
of  unsound  mind  or  a  hahituul  drunkard,  shiiH  make  applicati<m  to  the  l*n>- 
Imle  Court  for  the  exercise  of  its  jurisdiction.  (Genenil  Statutes  of  Kansas 
vb.  HO.  5^1-4.; 

Trial  of  Inquisition. — A  jury  of  »ix  |ier>»on.s  one  of  whom  shnll  l>e  a 
|ihyj»iciBn  in  regular  practice  and  good  standing,  shall  he  em|>imelled  to  trv 
the  aiBe,  Th*-  f»erson  allegwl  insane  nuiy  he  presetJl  at  the  trial,  assisted  by 
«>un.*eh  and  may  challenge  jurors.  Arter  hearing  the  evideru'e  the  jury 
ihall  render  their  verdict  in  writing,  signed  hy  Them,  emhoiivinir  ih**  sub- 
lUntia]  i'iU'lM  showu  hy  the  evidence  in  form  pres<*ril«ed  by  statnte.  There 
shall  he  nUachinl  to  the  verdict  ii  Itrief  statement  of  the  nuttieal  treatment  in 
the  ca«6.  together  with  any  other  information  or  cin-nmstunecs  known  >Yhich 
will  throw  light  on  the  case,  to  \te  siffneii  by  the  physician  ujxin  the  jury. 
Tbr  verdifi  shall  l)e  ret^'onied  at  large  by  the  probate  jmlgc  :  an<I  if  it  ap- 
pear that  the  perw>n  is  insane  and  fit  to  be  s>ent  to  an  insane  asyltim^  the 
p»mrt  ahnll  order  him  comnntte<i  to  the  Ptate  Insane  Asylimi.  and  applica- 
tion «l»all  (hereu|ion  l>e  made  by  the  judge  to  the  superintendent  for  the 
nlffii^ioa  of  such  person,  and  the  judge  Hball  transmit  with  the  appiii*a(i<*ri 
tmpy  of  the  verdiet  of  the  jury  and  the  stalentent  of  the  physi'-iati.  If  it 
w  iinin*!  that  the  ivrson  is  inenpahlt*  of  mnnairing  his  affairs,  a  irnnrdinn 
•Kail  In?  appointed  by  the  court  nf  the  person  an<l  estate  of  snrh  person. 
(LW.  $5  5. ) 

Costs. — If  the  person  is  found  insane  or  an  habitual  drunkard,  the  costs 
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are  payal>le  out  ol'liii*  estate,  or  if  that  he  iri!*ufficieut  by  the  cuuiity.  If  the 
|M?rs<>n  Ih*  ilischttr^tl,  the  cor^Ls  shall  he  \niu\  by  the  person  iiistiluriug  the 
proceediufTi*-      {Iflem,  J5§  0,  1,) 

Guardian — The  giiartUan  of  a  persim  of  uusouinl  mind  or  au  habitual 
Unuikiinl  t^liall  give  a  IhjuiI  aiipruveJ  by  tlie  Prohiile  Court  rniulilioned  for 
the  [imiier  care  of  j*uc  li  insaiit-  per!*uu  ur  huhitunl  ilruiikanl  aiul  the  proper 
mau«;j:fiiieiit  of  hiii  estute  and  eilW^U,  atid  ihe  thilhfiil  [itrrornmiice  of  ell 
matter:^  jiertaiuiuj;  in  tht  guanliaushij).  The  court  may,  at  auy  time,  re<juire 
the  ^'uardiaii  to  ;rive  ii  new  hoiul  or  a^ltlitiouiil  fte<*uritv  tor  auy  purpose. 
The  huiid  shall  hefle|>osileU  ^uth  ilie  court  makinjr  the  ajifioiritrHent.  Every 
guanliau  fhail  withiu  thirty  tlays  after  his  a]>|iointnient  inilJiith  a  uotic« 
thereof.  He  shiiU  take  charge  of  the  i>ersttn  nmmiitlt'd  lo  his  t'har^c  ami 
])ruvide  tor  Win  .HUpjxjrt  aii<i  rtmiutenaiice.  He  shall  rollet-t  and  tiike  idto  his 
jx>n8eK«iioii  all  the  pnijH-riy  of  the  |mtsou.  Within  three  tiionlhsi  after  his 
ap|xiinnaeut  he  slaill  make  util  and  tile  iu  the  ortit-e  of  the  Pruhate  I'oiirl  a 
true  inventory  of  the  ei^tate  of  hi:*  ward,  <-on(niinn^'  a  j*tnteiiieiU  of  the  in- 
coiue  and  prix-eeds  lliereof.  and  the  deUls.  rredits,  and  tHect^i.  1'|h)ii  the 
dia<'overy  of  any  new  pro|>erty,  he  siliali  Hie  a  like  invenlury.  AU  such  in- 
ventories tilmll  he  veriiit-d.  He  shall  ]trase('Ute  and  dett-Jid  all  aeliuiis  in 
which  the  ward  ia  interested,  shall  collect  all  debl^,  and  adjust  and  settle  nil 
Heniands  due  or  beeoiiHn<r  rhie  fr<mi  his  ward,      i  Idem,  §§  ii-18. ) 

Sale  of  Property  of  Ward. —  The  pr<ii>erty  of  the  wan!  may  be  sold 
tijMju  ihf*  nrdor  of  the  court  for  the  siippori  and  maitilenance  of  the  wanlV 
family  and  the  cihiciitiofi  of  his  chihlren.  If  the  [terriomil  [iroperty  of  ihe 
insane  pers<jn  or  habituid  drunkard  iw  insntficieitt  for  the  ]mynietit  of  hi^ 
debt.^  ihe  ?np|»ort  ami  maintermmc  of  hi^  fandly  nnd  himwdf,  iind  the  e<liKa- 
tion  of  his  children,  the  ^'uardian  ^hall  [<eti{io[i  the  I'rohiUe  (  onrt  praying' 
authority  to  mortfrape,  lease,  orw'll  va*  nuuh  iff  the  real  eiilate  as  .shall  \tv  nece=»- 
sary  to  f*iip|>lv  the  detieiency.  if  it  appear  to  the  court  that  the  |rt'i-soiial 
ej»tate  is  insufficient,  the  court  shall  niiike  an  order  directing  >»uch  mortgage, 
lease,  or  sale,  Snrh  t»nler  shall  contain  the  time  ami  terms  of  sule  ;  or  if  a 
morliraL^e  or  Icae^e  he  ordered,  the  terms  of  aneh  mortgage  or  lease,  and  the 
mjiTmcr  in  which  the  proceeds  shidl  lie  secured  find  the  income  thereof  a]>- 
propriateil.  Sncli  i*nlc  shall  I>e  n]M>n  notice  puldinhed  tor  iour  weeks.  No 
real  i-smte  shall  Ik^  sold  at  jtrivate  sale  for  less  thiin  tliree-fourths  of  its 
apprnwed  value.  The  gnardinrii  t^hall  sell  at  the  time  and  place  Hppointe<l 
nil  such  lands  al  public  auction  to  the  bighesl  bidcjer.  and  shall  make  a  veri- 
fied report  of  the  firiM'eedings  to  the  conn,  which  report  phall  also  stiile  ihnt 
the  irtmrdian  did  not  directly  or  imlirectly  become  the  purclmser  of  the 
prn|iertv  sold*  nnd  that  he  was  in  nowise  interenled  in  llif  purchase  thereof. 
If  the  court  approve  the  profeedinps.  a  f\viK\  shall  lie  exei'ute*!  by  the  guar- 
dian to  ihe  pnrchasir.  If  the  report  be  disajjproved.  the  court  may  set 
a'<ide  the  sale  and  order  nit  moneys  |iaid  to  be  refiimled.      f  Idem.  4:^4$  UJ-HO. } 

Restoration  of  Person  to  Sanity. — If  any  [ktsou  shall  allege  in  writ- 
ing", verified  by  oath,  tliat  nny  perwui  decJareil  insinie  or  an  Imbiiual  drunkard 
ha.>*  l>een  rei*lored  to  his  right  mind  or  to  teni|wrate  hainls,  the  court  by 
which  the  proceedings  were  had  fihull  cause  the  facts  to  be  inquired  into 
either  bv  a  jury  or  without  a  jur>'.  as  may  weni  pro|)er.  If  it  shall  be 
fmnnl  that  sn^h  |>erson  ha."  beeu  restored,  the  guardian  slflill  be  diwharge<l. 
and  he  ^hafl  immedinteh'  settle  his  accounts  ami  n-Htorc  Ir*  such  |)erM»n  nil 
thinirs  remainini;  in  his  hands  IvelongiiiL'  to  him.      ( Idem.  §§ -^T,  •^^. ) 

Termination  of  Guardianship.— In  case  of  the  death  of  any  such 
insane  [lerson  or  habtlual  drunkard,  the  i>ower  uf  the  guardian  shall  eeai«e, 
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and  the  estate  shall  descend  and  be  distributed  in  the  same  manner  as  if 
such  peraou  had  been  of  sound  mind  and  temperate  habits,  and  the  guardian 
shall  immediately  settle  his  account  aud  deliver  the  estate  and  efi*ects.  A 
guardian  may  l)e  removed  at  any  time  by  the  Probate  Court  When 
removed,  such  guardian  shall  immediately  settle  his  accounts  and  render  to 
his  successor  the  estate  aud  eifecCs  of  his  ward.     ( Idem,  §§  39-41.) 

Confinement  of  Lunatic  by  Guardian. — If  any  person  shall  be  furi- 
ously mad  or  so  far  disordered  in  his  mind  as  to  endanger  his  own  i>ersou  or 
that  of  others,  the  guardian  shall  couiiue  him  in  some  suitable  place  until 
proceedings  can  be  had  for  the  proper  restraint,  support,  and  safekeeping  of 
such  per^n.  If  there  be  no  person  having  such  charge,  any  judge  of  a 
court  of  record  or  any  two  justices  of  the  peace  may  cause  such  insane  per- 
son to  be  apprehended,  and  may  employ  any  person  to  confine  him  in  some 
suitable  place  until  the  Probate  Court  shall  make  further  orders.  The 
expenses  attending  such  confinement  shall  be  paid  by  the  guardian  out  of 
his  estate  or  by  the  person  hound  to  provide  for  and  support  such  insane 
person,  or  the  same  shall  be  paid  out  of  the  county  treasury.  (Idem, 
§§43-46.) 

Confinement  of  Insane  Person  in  the  State  Insane  Asylum. — 
Any  probate  judge  in  this  State  may  commit  an  insane  person  to  the  State 
luaane  Asylum.  If  the  persou  adjudged  insane  has  sufficient  means  for  his 
maintenance  and  that  of  his  family  (if  he  have  one),  the  court  shall  order 
hia  guardian  to  pay  for  his  maintenance  out  of  the  proceeds  of  the  estate  of 
such  insane  per^n.  If  the  estate  be  insufficient,  the  court  shall  deliver  to 
the  board  of  county  commissioners  a  certificate  stating  such  facts,  and  there- 
upon an  order  shall  be  issued  for  the  payment  of  the  expenses  of  such  main- 
tenance out  of  the  county  treasury.  Private  patients  may  he  placed  in  an 
asylum  at  private  expense  if  the  superintemlent  can  conveniently  receive 
them.  In  such  cases  the  superintendent  shall  be  presented  with  a  certificate, 
signed  by  at  least  one  practising  physician,  and  also  a  certificate  of  the 
probate  judge  of  the  proper  county,  to  the  effect  that  such  persons  are  insane 
(Idem,  §§47-52.) 

Removal  and  Discharge  of  Persons  from  Insane  Asylum. — The 
person  or  court  placing  a  patient  in  an  asylum  may  remove  him  at  anytime, 
and  the  superintendent  may  discharge  him  in  accordance  with  the  by-laws 
of  the  asylum.  No  idiot  or  person  laboring  under  any  infectious  or  contagi- 
ous disease  shall  be  admitte<i  into  an  asylum.  When  a  patient  is  ordered 
discharged,  the  steward  of  the  asylum  shall  imme<liately  notify  the  probate 
jud^reL  In  case  the  patient  is  discharged  not  restored,  be  shall  immediately 
issue  his  precept  to  the  guardian  of  such  |>er8on  to  remove  bin)  from  the 
a:iylum  at  the  expense  of  the  county  or  person  charged  with  his  maintenance. 
If  the  patient  is  not  removed  within  thirty  days  af^er  discharge,  the  steward 
shall  remove  him  at  the  exjwnse  of  the  county  or  person  charged  with  his 
maintenance.  If  the  person  be  discharged  restoretl,  the  steward  may  send 
him  home  at  the  expense  of  the  county  or  of  the  person  charged  with  his 
maintenance.     (Idem,  §§54-56.) 

KENTUCKY. 

(E*«t<»m   Kentucky  Asylum   for  the  Insane,  I-exin^ton  ;  Central  Kentucky  Asvlum 
fur  the  Insane.  Lakeland  ;  Wc?tem  Kentucky  Asylum  for  the  Insane,  IIf»pkiiisvill<*.t 

Custody  of  Persons  and  Estates  of  Idiots  and  Lunatics. — Juris- 
diction is  rested  in  the  Circuit  and  County  Courts  of  the  [)ersons  and  estates 
Vou  IL— 14 
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of  idiots,  lunalics,  or  those  who  from  confirmed  bodily  sufirmity  are  unable 
to  make  krutwri  to  oibtTri  by  kjkci'Ii,  mgn,  or  otherwise,  ihiir  ihoiight.**  or  de- 
gircs,  iiud,  hy  reason  tliereoii  lire  iiHoin)ieterit  lotiiaim^re  their  e*'t4ite».  or  those 
whose  minds;  on  airouiit  i>i'  any  iiiJinnity  ur  .stre,s*<  ot"  a^t  have  iteeonie  s(»  im- 
becile or  utisnuiid  at^  to  reiuJer  theiii  iiK.-unii>eteut  to  mamige  their  et^tates. 
(.Statutes  (.it*  Kentucky.  §  L'14M.  > 

Sale  of  Real  Estate.^Any  (.'ircuit  Court.  u|x»n  the  npplirntiim  uf  a 
committee,  may  order  tlie  sale  of  such  i>art  of  the  real  estate  ut"  au  incom- 
])etent  jmthmi  ii»  ie  necessary  for  the  nmintenance  of  fliich  [htsou  aiul  hiB 
ianiily,  and  may  settle  and  distrihute  the  estate  in  the  manner  provided  for 
the  wielcnienl  aud  diftrihmion  uf  the  entatcy  of  insolvent  decetlents.     (Itlem, 

Appointment  of  Committee. — A  committee  shall  be  apjiointed  after 
tlie  inqmt^t  of  u  jury  and  the  jnd^^nient  of  the  Circuit  or  County  Court  de- 
ciurinir  the  )>erHni  insane.      (Idem.  ^2151.) 

Power  of  Committee. —  F'ower  and  duties  of  n  f(»mnntlee  nre  in  all 
reH|>eclii  the  tatne  as  thoM*  ai'  the  j^nardiuii  of  an  infant,  exeepl  a^  to  eiliica- 
tion.  But  the  court  may  ap[)oint  a  person  oilier  than  the  committee  to  take 
charge  of  the  pen>ou,  idiot,  Innalii't  or  iiicontiK^tcnt  person  when  he  is  not 
confined  in  the  asylum.     ( Idem,  §  2153. ) 

Claims  against  the  Estate. — ('iaims  a«rainst  the  estate  of  a  |>ersoii  in- 
cornjielcni  lo  nimin^T  his  t^lale  ^liall  not  he  allowed  or  |>aid  until  verified 
aud  proved  in  the  rniinin^r  [tresi  ribed  for  the  proof  of  claims  against  the 
estate  of  deeeiiseil  i>ei'sons.      (Mem,  ^21-30.) 

Inquest;  How  Held. — An  in(]uet«t  to  inquire  itUo  the  c]ue?tion  of  in- 
sanity Bhrtll  1k'  htdd  only  in  the  Circnit^  Court,  if  one  be  in  se8.**ion  at  the 
time.  If  no  Circuit  Court  Im?  in  session,  the  inquest  may  be  held  by  any 
judjre  of  a  Circuit  CVuirl  or  bv  the  presitlintr  county  juilfje.  No  inquest 
flhall  lie  held  unlrns  the  |>erson  allcL'^ed  to  he  of  unsound  mind  is  in  court  and 
personally  in  the  [ire^nenri:' of  the  jnry.  Sneh  ]«:'rs4uuil  presence  slmll  (tidy  be 
dispensed  with  u]h\u  the  oalh  i»f  two  rcLTuhir  praetisin;:  physicians  tliat  lliey 
have  j>ersouidly  cx!imine<l  tlic  individual  (duu^ed  to  be  of  uusoutul  miud, 
uml  that  thcv  verily  believe  him  to  be  au  iilii>t  or  lunatic  or  incompeu-nt  to 
niaim;re  his  affrtirs,  and  that  his  crni<lirion  is  .su<di  that  it  wouhl  be  unsafe  to 
brinir  him  into  court.  The  oalh  ureseriU'd  by  statiile  shall  he  adndnistered 
U)  the  jury,  anil  the  judtre  shall  insirnct  the  jury  8o  as  to  eunble  them  to 
decitle  the  question  whetlier  the  defendant  is  an  idiot  or  lunatic.  Lf  on  the 
return  of  the  verdict  the  court  is  sjilisfied  with  the  imjtietil.  judgment  shall 
be  enlered  accordinir  to  the  tinding.  If  a  judtre  is  of  the  opinion  that 
the  verdict  is  not  sustained  hy  the  evideiu'e,  or  is  etintrary  to  law.  he  shall 
tiet  it  aside  and  award  a  new  intjnest.  All  pa])ers  jwrtaininL'  to  llie  in- 
quest shall  be  <ielivi'red  Ifi  the  r-lerk  of  the  court  and  tiled  by  him.  When- 
ever it  shall  anfieur  to  ihe  County  or  Cirenil  (V»nrt,  fioni  an  atH<hivit  filed, 
that  the  insane  |M.*rsou  hus  l>een  restored,  or  that  the  inquest  was  false  or 
fraudnlent,  the  facts  shall  be  inquiri^l  into  by  jury  in  open  c<jurt»  and  all 
necessary  orders  and  decrees  made  by  the  court.  If  the  bumtic  be  sent  to 
an  asylum,  the  jinlj:re  presiding  at  the  inquesi  shall  us4'ertain  and  draw  up  a 
brief  history  of  the  patient's  ease,  endiraeinir  certain  [Ktints,  which  shall  Ik? 
Transaiittcd  with  a  record  of  tfu^  triqiu^st  to  the  nsvlum.  An  inqut^t  shall  be 
held  upiMi  the  a|)|ilicuiion  uf  the  attoiney  ior  the  Commonwealth  or,  if  he  l>e 
absent,  of  the  coutUv  iiltornev.  The  court  slndl  npjKjinl  some  nieml^»er  of 
the  bar  I't  represent  and  f)rotect  the  interests  of  the  alle^^ed  insane  |>erson, 
and  it  shall  he  the  duty  of  the  attorney  ibr  the  Commonwealth  or  county  to 
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preveDt  the  finding  of  any  person  as  an  idiot  or  lunatic,  who  in  his  opinion  is 
not  such  ;  or  the  finding  of  any  person  an  idiot  who  is  a  lunatic.  (Idem, 
§§2156-2162.) 

Confinement  of  the  Insane. — The  judge  holding  the  inquest  may  by 
order  commit  a  person  found  insane  to  a  lunatic  asylum,  when  it  will  be 
proper  for  the  court  to  do  so ;  but  in  no  case  shall  an  order  be  made  send- 
ing such  person  to  an  insane  asylum  unless  the  jury  by  their  verdict  on  the 
inquest  shall  find  that  he  is  so  dangerous  or  uncontrollable  that  he  cannot 
properly  or  safely  be  kept  by  a  committee  at  home.     (Idem,  §  2156.) 

Asylum  for  the  Insane. — There  shall  be  for  each  asylum  a  medical 
superintendent,  and  a  first,  second,  and  a  third  assistant  physician,  each  of 
whom  shall  l)e  skilful  physicians,  and  a  steward.  The  officers  shall  reside 
in  the  asylum.  They  are  appointed  by  the  governor,  by  and  with  the  ad- 
vice and  consent  of  the  senate.  The  medical  superintendent  shall  have  the 
general  management,  supervision,  and  control  of  the  patients,  sulyect  to  the 
regulations  of  the  board  of  comujissioners,  and  shall  devote  his  entire  time 
thereto.  Mechanical  restraint  shall  not  \ye  applied  in  any  case  without  ex- 
press direction  and  under  the  supervision  of  one  of  the  physicians  in  charge 
of  said  hospital,  nor  shall  restraining  apparatus  be  kept  in  the  wards  when 
not  in  use.     (Laws  of  1894,  ch.  48,  art  2.  §§  1-6.) 

The  Return  of  Idiots  and  Harmless  Incurable  Lunatics. — All 
pauper  idiots,  epileptics,  and  harmless  incurable  lunatics  shall  be  re- 
turned by  the  asylum  in  which  they  are  confined  to  the  se\*eral  counties 
whence  they  were  sent  The  president  of  the  Iward  of  commissioners,  or  the 
superintendent  and  one  other  commissiouer,  shall  act  as  a  commission  to  pass 
upon  such  case  as  the  superintendent  may  pro()ose  to  send  back.  They  shall 
investigate  each  case  carefully,  and  if  all  concur  that  the  inmate  can  1)6 
safely  sent  back,  they  shall  order  him  returne<l  to  the  county  whence 
be  was  sent  The  cost  of  returning  pay  |>atients  shall  be  paid  by  their  com- 
mittee or  relatives  willing  and  able  to  pay,  and  the  cost  of  returning  pau|)er 
iDmates  and  of  pay  patients  from  whose  committee  money  cannot  be  e(.>llected 
therefor,  shall  be  paid  bv  the  auditor  ujwn  the  certificate  of  the  superin- 
tendent     (Idem,  §§288-244.) 

There  shall  be  at  least  one  woman  physician  in  each  asylum  in  which 
female  patients  are  maintained;  Buch  woman  physician  shall  jxjsschs  the 
same  rights  as  a  male  physician  of  like  rank.     (Laws  of  1898,  ch.  29.) 

LOULSIAXA. 

(Louisiana  Insane  Apylum.  Jackson.) 

State  Asylum. — The  asylum  for  the  insane  is  governe<l  by  a  Iward  of 
administrators,  under  the  name  and  style  of  the  "  lioard  of  Administrators 
of  the  Insane  Asvlum  of  the  State  of  Louisiana."  rStatutes  of  Louisiana, 
§§1760,  176L) 

Admission  of  Lunatic  to  Asylum. — Whenever  it  shall  l>e  made 
known  to  the  judge  of  the  District  or  Parish  C^uirt  by  |)etition  or  oath  of  any 
individual,  that  any  lunatic  or  insane  person  within  his  district  ou^^ht  to  l>e 
sent  to  or  confined  in  an  inr^ane  asylum  in  this  State,  such  judfre  shall  issue  a 
warrant  to  brinp  such  lunatic  or  insane  |)erson  l>efore  him.  and  if  after  f)r<>- 
per  inquiry  into  all  the  facts  aiid  circumstances  of  the  case  he  deems  it  neces- 
sary to  confine  such  person  in  the  asylum,  he  shall  make  out  a  warrant  to  a 
sheriff  of  the  parish  commanding  him  to  convey  the  lunatic  or  insane  person 
to  the  iimDe  asylum.     (Idem,  §  1768.) 
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Examination  by  Physician  ol  Asylum. — The  plivsic  iau  of  the  n^^ylum 

shall  ]>rof'L'88)u[mllv  exuniiiie  the  luiuitic  ur  iiiitaue  jHTson  sent  to  the  Iiospilal 
by  the  I'.titliurity  of  the  (lisiriet  or  parisli  ju<i;rt*.  u-i»*i  it  in  his  upiuioii  »at<l 
j*erftun  \a  imly  t'fiLruinjr  insanity.  Itt-in^  a  jitrson  chiir^eil  with  a  iehmious 
crime,  he  shall  rt-port  to  the  iHmnl,  which  hliull  iiivestipite  the  fact:  anil  if, 
in  the  ju<l|.nnt'nt  lA'  l\n:  iiinjoriiy»  said  jn-i-soti  shouM  nut  he  aUnnileti  a?,  au 
inuiale  of  the  aMhiiii,  tlie  [ireftiilenl  i»f  said  lumni  shall  raiiw  t^urh  pern)!! 
feigning  itisaiiity,  iiiitl  who  had  heen  jirevitmsly  fonniiittfii  to  prison  for  a 
critne,  lo  tx^  c\)iitini.^d  iu  the  parish  juiK  an<l  t^hull  imnicdiaiidy  infonn  the 
jtrenident  of  the  pulire  jnry  of  the  |)arish,  or  the  projx-r  aitthttrity  in  tlu'  [mriah 
of  <_)rleans  wht'rethe  rt'j**rted  jxTson  hns  his<liiiiii<'il(%  of  tin-  fnct  mnl  tla*  rrasun 
of  hiH  rt!Ji'rti()n.  The  provisions  of  lliiw  &f'rii{ai  hIiuII  aUo  ap])ly  to  Hutdi  j»er- 
sona  chari^ed  with  a  crime  who  afterwurd  refovtr  and  htcoint*  ^ant-  in  said 
a«yluni.     i  Idi^ni,  §  177G. ) 

Insane  Convicts — When  a  convict  is  insane,  the  warden  of  the  |)eniten- 
tiary  is  RH[uired  lo  a[iply  lo  tin.'  Dislrit.t  <_'ourt  for  his  inlerdictioii  and  ri'- 
nioval  from  the  [K'nitenliary  to  (he  asylnm  tiir  the  insane.  Thejudtre  liftore 
whotn  thi'  ap]>liration  is  ntadc  sliall  i>rdcr  the  allcjred  insane  ennvirL  to  ]>e 
l)ron^ht  hflore  him  for  examination.  If  the  coiiviet  is  shown  to  he  insane, 
ln'shnll  he  removed  lo  the  n.sv]nni  niui  detained  nntil  cured.     (Ijawaof  1H96, 

Aei  105,  p.  lo::. ) 

MAINE. 

fMuiiu*  [t)i^an(^  Ilospiul,  Aucjfustu ;  Kustern  Muitie  Insnnu  Uoepital,  Bunt^nrj 

Tli{'  vvorrln  "insane  ]>erson*'  may  include  au  idiot,  uon  compo»y  lunatic, 
or  distrarted  ]>erwni. 

Guardians  of  Insane  and  Incompetent  Persons.  Spendthrifts, 
and  Convicts. — Any  judye  td'  jiroljuie  nuty  ap|)oinL  ^uardian.-^  on  writleu 
ap[diration  of  friends*,  relativrs,  (jr  creditors,  or  of  the  mnnieipal  oHieers  or 
overstit'n*of  the  ]joi>r  when*  they  ret^ide,  lor:  1.  IVrsons  iusinieor  of  unsound 
mind  who,  hy  reason  of  infirmity  ur  iiieiilid  iiieapueity.  aie  infom|>elen(  to 
manage  their  estalea  or  to  proleet  their  ri^.'-hK  2.  Pers4)Ms  who.  hy  exee^ 
sive  drinking.  *randding,  idleness*  or  delmuehery  of  any  kind,  havt*  lieronie 
ineapahle  of  managijij^  iheir  atf'nirs,  or  who  so  speTal  or  wasie  lluir  estate  as 
to  exjMMe  theniselveH  or  families  to  want  or  suffering'  or  their  towns  to  ex- 
pense. 3.  Convicts  e(nnniili<^d  to  the  fStnte  ]>rist)n  ior  a  term  less  than  for 
life.  Guardians  may  be  ap]M>iiited  for  jversone  connnitte*!  to  the  injjaiie  hos- 
pital without  ^KTsonal  notite  to  the  jmrties»  and  for  insane  or  inoonijteleni 
nmrried  women  afler  personal  notice  and  a  hcarintr  upon  proof  of  the  allcired 
inwniity  or  hieenn}tt*1en{'y.  \\ilhout  inipiisilion  hy  tJK-  mniiiripnl  ofHrers  of  the 
town.  Ill  jill  f'jt'^es  in  which  the  mtniiripal  nihcers  or  overs<'ers  of  tin*  [HH»r 
are  appltnints,  if  ihoy  have  ^iveii  at  tea>l  fourteen  days'  notice  to  sntdi  jMr-r- 
8on  hy  servinjf  ftim  with  n  copy  of  their  uppliention,  thejudpe  may  adjudi- 
cate thereon,  wirhtmt  further  iufpiisition,  if  sneh  ]>rrson  is  present,  or  on  such 
further  noti4*e,  if  any,  an  he  thinks  rensonalde  ;  hut  if  Hurh  officers  havf  ni»t 
friven  such  notice,  the  jndjre  slinll  cause  pcrwunal  notice  to  b<»  piven  to  the 
party  Itefore  the  hearinfr  and  adjndiralion-  In  nil  other  cases  the  judge  shall 
i.'isne  his  warrnnt  tn  ilie  miinieifial  officers  of  the  town  in  which  such  person 
resiiles,  re<|uirinir  them  to  make  an  iin|uisiii<in  into  the  ullejrations  ma<lc  in 
the  application.  Tfiey  slmll  dccitle  ufiethcr  such  alletratinnH  are  true,  and 
as  fliMm  as  niav  he  r(']H)rt  (he  result  lit  the  jud_Lre.  jind  upon  surh  rejx>rt,  after 
[tersonai  notice  ami  a  heaririir,  he  may  ap|H>int  a  truardiau.  A  copy  of  the 
application  and  the  order  of  the  court  ihereon  shall  he  tiled  in  the  registry  of 
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deeds  for  the  county.  When  a  guardian  is  thus  appointed,  the  judge  shall 
make  an  allowance  from  the  ward's  estate  for  all  reasonable  expenses  of  the 
guanlian  in  defending  himself  against  the  complaint  8uoh  guardians  have 
tbe  custody  of  the  person  of  their  ward,  except  so  far  as  the  Court  of  Probate 
may  from  time  to  time  otherwise  order ;  and  every  guardian  appointetl  over 
any  person  for  gambling,  idleness,  drinking,  or  debauchery,  shall  inculcate 
upon  him  habits  of  sobriety  and  industry,  and  when  of  sufficient  health  and 
strength,  with  the  approbation  of  the  judge,  may  bind  him  out  to  labor,  not 
exceeding  six  months  at  any  one  time,  or  employ  him  in  his  own  service. 
(Statutes  of  Maine,  title  6,  ch.  67,  §4.) 

Powers  and  Duties  of  Guardians. — For  the  bond  and  the  duties  of  a 
guardian  ns  to  the  management  of  the  ward's  estate,  and  the  powers  of  the 
guanliao  as  to  the  purchase  and  sale  of  property  and  other  matters  pertain- 
ing to  the  care  and  management  of  the  property  uf  the  ward,  see  Statutes  of 
Maine,  §§  10-39,  relating  to  the  powers  and  duties,  etc.,  of  guardians  of 
minors. 

State  Insane  Hospital. — The  government  of  the  Maine  Insane  Hos- 
pital is  vested  in  a  committee  of  seven  trustees,  one  of  whom  shall  be  a 
woman.  Trustees  may  appoint  a  superintendent  and  a  steward  and  treas- 
urer sul>ject  to  the  approval  of  the  governor  and  counsel,  and  all  other  offi- 
cers necessary  for  the  efficient  and  economic  management  of  the  business  of 
the  institution.  There  shall  be,  monthly  by  two  of  the  trustees,  quarterly 
by  three,  and  annually  by  a  majority  of  the  full  board,  a  thorough  examina- 
tion of  the  hospital.  At  each  visit  a  written  account  of  the  state  of  the  in- 
stitution shall  be  drawn  up  by  the  visitors,  recorded  and  presented  at  the 
annual  meeting  of  the  trustees,  at  which  meeting  they  with  the  superintendent 
shall  make  a  particular  examination  into  the  condition  of  each  patient,  and 
discharge  any  one  so  far  restored  that  his  comfort  and  safety  and  that  of  the 
public  no  longer  require  his  confinement     (Idem,  ch.  143,  §§  1-4.) 

The  government  of  the  Eastern  Maine  Insane  Hospital  is  vested  in  the 
trustees  of  the  Maine  Insane  Hospital,  who  have  the  same  powers  in  relation 
to  such  Eastern  Hospital  as  is  conferred  upon  them  by  ChajUer  143  of  the 
revised  statutes  in  relation  to  the  Maine  Hospital.    (Laws  of  1899,  ch,  75.) 

Duties  of  Superintendent. — The  superintendent  shall  be  a  physician, 
reside  constantly  at  the  hospital,  have  general  su|>erintendence  of  the  hos- 
pital and  grounds,  receive  all  patients  legally  sent  to  the  hospital,  unless  the 
nunilier  exceetls  its  accommodations,  and  have  charge  of  them  and  the 
ilireciiou  of  all  persons  therein,  subject  to  the  regulation  of  the  hoard  of 
trustees.  He  shall  apportion  the  number  of  patients  who  can  })e  aocommodatetl 
in  the  hospital  among  the  towns  according  to  their  |K>pulati<)n  by  the  last 
census ;  and  when  applications  for  admission  exceed,  or  are  lialile  to  exceed, 
that  number  of  patients,  he  shall  give  preference  to  those  from  towns  that 
have  not  their  full  proportion  of  patients  in  the  hr)spitaK  and  may  reject 
others.  When  a  person  has  been  unlawfully  committed,  tbe  sui>erintendent 
shall  reix>rt  the  case  to  the  trustees  at  their  next  monthly  meeting,  and  they 
may  cause  the  removal  of  such  person  to  tlie  town  from  which  he  was  com- 
miue*].  The  superintendent  at  each  monthly  visit  of  the  trustees  shall  also 
report  to  them  the  name  of  any  inmate  who  was  idiotic  nt  the  date  of  his 
oommitraent,  or  who  has  bewmic  so  imbecile  as  in  his  judgment  to  be  beyond 
cure;  and  if  he  thinks  that  such  inmate  may  l>e  discharged  with  safety  to 
himself  and  to  the  public,  the  trustees  shall  order  his  <lischargo  and  cause 
him  to  be  removed  to  the  town  from  which  he  was  committe<i.  (Statutes  of 
Maine,  title  6,  cL  143,  §§7-9.) 
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Commitment  of  Insane  Persons. — rnrt'iit:*  and  guardians  of  insane 
minors,  if{»f  Hiifticient  nliiliry  to  snpjwrt  ibcni  there,  shall,  within  thirty  days 
atler  au  attack  ol'  insanity,  without  h-^'nl  t^xarniiialian,  .nnid  Uicni  to  tlie  hos- 
|)ilal  and  jjive  Xo  the  trtiusurer  tliertH>t'  (he  hoiul  rftiuirt-*!.  Insane  j)erfc*on!* 
noi  thus  Ht'Mt  to  any  hosjHud  nliall  hu  snhjtvi  to  exaniinaiioii  an  hiM't'iiiarter 
|>rovidcd.  Tlie  rtuinicijial  otficers  o\'  lowns  f*hall  oonstidite  a  Itourd  of  ex- 
aniiuers,  and  on  fom|ihiint  in  writing:  of  any  rehitivf  or  of  any  juKtifo  of  tlie 
jx'ace  in  their  town  iht-y  thjill  inuiieiliately  imjuire  into  tlie  cundiiirm  of  any 
jMTson  in  siuil  town  nllepod  to  Iw  insane.  They  ^^hall  take  li-Hiimony,  and  if 
they  think  f^nch  pers<in  insane,  ur  his  rondort  and  safety  and  that  of  olliers 
will  l>e  promoted  therehy,  they  shall  send  him  to  the  hits[j)ilal.  with  a  eerlifi- 
ettte  HUilinjL:  the  fan  of  his  inHunity  and  the  town  in  vvhieh  he  rewided  or  was 
found  at  the  time  of  the  examination.  The  officer*"  orderinp  the  eoniniitment 
of  a  ]>erbon  unable  to  pay  ior  Ida  Rtip|H>rt  may,  in  writing,  eerlify  that  laet 
to  the  truMee:*,  and  that  lie  Inus  no  rehitivt^  liahle  and  of  suthr-ient  ability  to 
pay  for  it  ;  unH  if  the  trustees  are  sniijjtied  that  sueh  eertifieaie  is  true,  the 
treasurer  of  the  hospital  may  ehariire  to  the  Stale  one  (iolhir  and  a  half  a 
week  for  his  hoard,  and  deduct  it  from  the  char«;e  made  to  (he  patient  or  town 
for  his  support.  (Idem,  §S  lli-14  ;  §  K^,  as  amtiuded  hv  Lawa  of  1897.  ch. 
246.) 

Appeal  from  Order  of  Commitment. — An  appeal  may  he  had  hy  the 
person  deennnp  himself  aj^^pneve<l  by  the  decision  of  the  l>oard  of  examiners 
within  live  days  after  the  tlecision  wns  rendered  to  (lie  juptieea  of  the  town. 
Such  juslicei*  nuiy  thereujion  take  testimony  and  hear  and  decide  the  case. 
If  thev  Hnd  the  [lerson  insane,  and  believe  that  he  will  Ite  more  eomfortahle 
and  safe  U*  himself  and  others^  ihey  shall  pive  a  certilieale  for  his  coiuniit- 
ment  In  the  hospital  like  eases  of  no  appeal,      fidem.  §§  I0-I8.) 

Discharge  of  the  Insane. — A  fritnd,  person,  or  town  liahle  for  the 
support  of  a  patient  who  has  l>een  in  the  liospital  for  six  months,  not  cmu- 
mitte<l  by  the  order  of  the  Snpreme  Jiidioinl  f'tmrt,  when  nfllieterl  with  homi- 
cidal insauity,  lhiukin<;  that  he  is  unreaM»nahly  detained,  may  ap]dy  to  the 
municijMi]  otticers  of  the  town  where  the  insune  (verson  resideH.  and  they  shall 
inquire  into  the  case  and  sumnuui  before  iheni  any  proper  witnessi^-s,  and 
their  decisiun  and  order  sliall  he  binding  on  the  partie*s.  When  the  over- 
wers  of  ifie  tnwn  are  noiified  by  mail  hy  the  superintendent  that  the  person 
supfKirted  at  the  hospital  In-  the  town  has  recovered,  they  shnll  cause  him  to 
be  removed  to  their  town.     (Idem,  title  (>.  ch.  143,  §§  23-26.) 

MARYLAND. 

(M<mjit  Ilcij»w  R^otix^t.  Ridtiinnr**;    Mnrylund   Ilubjiital    f*>r  the   Insane,  Cotonsville; 
."^liriiijilh'ld  Suite  llnwiiiuil,  Syke^villu. ) 

Jurisdiction  of  Courts  ol  Equity. — Courts;  of  eijnity  have  power  to 
BUjierintend  and  direct  tine  aiiairs  of  jhtsoiis  non  com/iotf  meitti^  both  as  to 
tfie  rare  nf  their  persfins  and  the  mana;:ement  of  their  estates;  and  may  a|>~ 
point  a  committee  or  trustee  li»r  such  |>ersons,  and  make  such  onlers  ami 
de<Tees  respectintr  iheir  persons  and  estates  as  to  the  court  may  seem  projwr. 
(Maryland  (Vie,  nrt.  1«>,  i^%. ) 

Sale  of  Property  of  Non  Compos  Mentes. — Pr'>f>erty  may  be  pohl  on 
npplicjition  of  any  creditor  if  the  court  Ih  satisHerl  of  the  justice  of  the  claim 
ami  there  is  no  utlier  nu-ans  nf  paying  the  elaini.  The  court  may  ujx)U  the 
apjdication  of  the  irnardian  decree  the  snle  of  the  ]>rn|terly,  and  order  the 
money  arising  therefrom  to  be  invented  an  the  court  may  deem  most  advan- 
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tagvouB.  On  the  death  uf  such  uon  rompo6  mentu  the  principal  Bums  arising 
fnjni  such  sale  shall  descend  to  the  |)ersou.-*  to  whr>ni  the  pmi^rty  would 
have  dest?cnded  if  the  «ime  had  not  lieen  sold.  The  court  may  order  real 
or  Iea.sehold  |.»ro|jerty  to  be  lea>e»l  tor  any  term  of  years,  or  may  order  the 
surrender  of  any  leaj*e.  In  all  a|)pli<'ation.s  to  sell  the  real  or  personal  pro|i- 
erty  of  t^uch  pen*on,  if  the  court  ifhall  deem  it  for  the  intereai  anil  advanta^ 
of  ?uch  pers«>n,  il  may  decree  a  sale,  lease,  or  surren*ler  of  such  proj)erty  on 
(uch  lernia  and  conditions  a^  the  court  may  preecrilie.  No  >tale,  lease,  or 
siirremler  shall  be  vali<l  unlesw  rei»orte<l  to  and  roufirined  by  the  court.  The 
court  may  allow  to  the  committee  or  oilitT  i>er^ou  cliurtred  with  the  care  of 
the  per«^m  or  estate  of  any  non  coinpot*  m^nti*^  a  imm  not  exceeding  lU  |^r 
cent  of  the  income  or  expenditures  for  the  care  and  trouble  of  such  trustee 
or  {)en«oa.  The  court  may  ilecree  that  the  projterty  of  such  non  compon 
mentis  l>e  sold  for  his  3Up|M>rt,  or  for  the  [Kiyment  of  exi>eni*es  which  the 
trustee  may  have  in<-urre*L     (Idem,  i^tS  i:*7-10.'J.) 

Confinement  of  Non  Compos  Mentes. — The  court  may,  on  the  aj>- 
plitaiion  of  any  trustee,  and  upon  receiving  pnmf  that  it  is  necessary  and 
pp>[Hrr  to  oontine  such  ()en*on,  direct  such  Irustee  to  send  the  i»er»on  under 
hi.'t  charge  to  any  hospital  in  the  vicinity  of  the  city  of  Baltimore,  provided 
Ke  can  be  there  received,  to  remain  until  a  further  order  of  the  court. 
I  Idem,  §  104.) 

Restoration — When  an  application  is  made  to  have  the  CH)nimissioa 
«uj»erse*led  on  the  gn>und  of  recovery  or  res*toration,  the  petitioner  simll  Ins 
tntitleil  to  have  the  (juestion  submitted  to  a  jurv  impanelled  under  an  order 
of  court.      (  Iaw.s  of  IHiMJ,  ch.  83.  ( 

Inquisition  as  to  Insane  Pauper. — A  county  Onniit  Court  nr  the 
CVimiual  Court  of  Baltimore,  when  any  |jer8on  is  alle;jred  to  be  a  lun;ilic  or 
in/QLoe  pauper,  shall  cause  a  jury  of  twelve  men  to  l>e  impanelle<.l  and  charire 
the  jury  to  inquire  as  to  the  canity  of  such  |>erson,  and  if  found  insane,  the 
it)urt  shall  cause  such  person  to  be  sent  to  the  almshouse  of  the  county  or 
city  tu  which  he  belonjrs,  or  to  some  4)ther  place  liest  suited  in  the  jnd^rnient 
of  the  court  to  his  condition,  there  to  \yv  f^onfined  at  the  expense  of  the 
n>UDty  or  cliy  until  he  shall  have  r(H'<>vercd  and  l>e  <lischarir€^d.  (Maryland 
(o»Je,"art.  5!i.  §  1. ) 

Confinement  of  Lunatic  Pauper. — The  county  comndssioners  of  any 
county  may  remove  from  the  alinslitiuse  any  lunatic  pau|>or  and  cause  him 

he  sent  to  the  Maryland  Ho:*[)iial,  and  levy  on  the  cfmntv  the  sum  neces- 
ry  to  defray  the  ex[>enses  inridiMital  to  the  removal  of  anch  lunatic  and  his 
iiititenatice  in  such  hospital.  Such  exi^enses  in  no  case  to  exceed  the  sura 
uf  one  huiidre«l  and  iil\y  dollars  [>er  annum.      (Idem,  §2.) 

Who  Deemed  a  Lunatic  Pauper — No  jK^rson  shall  be  deemed  a 
lunatic  (iciniK'r  who  shall  ponsi-ss  in  his  own  ri^ht  any  property,  real  or  i»er- 
•Hinl.  or  be  entitle*!  to  tht-  use  nf  any  pn)i»erty  by  Inst  will  and  testament,  or 
'Iwl  of  trust  for  his  lu^e  or  l»enefit,     fidein,  ^X) 

Lunacy  Commission. — A  Lunacy  C<Hnmi«^inn  bus  sn|>ervision  overall 
iurtitution.'*  in  wliich  iusime  |>ers4>ns  are  detidned.     ( Idem.  §  12.  ) 

It,  in  its  judjjment,  any  |x^rson  ^^mfined  in  anv  instiuition  us  insane  lie 
oot  in.snne,  the  connnission  may  l)rinsr  the  matter  to  the  attention  of  the 
•^tale's  attorney  of  iiny  county,  whose  duty  it  shall  be  to  apply  to  the  proper 
tribunal  for  a  writ  of  hal>eas  corpus,  to  the  end  that  pro|>er  inquiry  and  in- 
vt*tiiralion  may  l»e  had  at  on<*  as  to  the  mental  condition  of  such  person  ; 
tnii  if  thr  rourt  shall  lie  of  the  opinion  thtii  such  person  is  rmt  insane,  then 
the  murt  shall  dist^hnrge  such  person  ;  liut  if  the  court  determines  that  such 
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perpon  is  insane,  he  shall  be  returned  to  the  iustitutiou.  Free  ;u*eets  lo  alt 
insiiluiions  nhrtll  he  )^r^ante^l  to  the  niernhers  of  said  coninik^iun.  i»r  their 
secretary  ;  aiui  the  otticers  of  eucL  insLilutione*  BJiall  furlli^h  u]hhi  request  all 
ne<'e«^ry  iiiturruutinn.  The  Lunacy  Conitiiis!<ioii  may  issue  coiniHilHiry  proo- 
esa  for  tlie  iiUfiuluiife  of  wiluewes.  admiuisLur  oath^^  and  exiunirit'  [rfraons 
under  oiuh.  The  unuiat'crs  of  any  such  iIl^*titution."'  whall  have  the  ri^'lit  lo 
ajj|>eal     from    the    dfliTiuiiiiition    or    iit-tiun    of    suid    nininiis'Hou.     (Idem, 

No  asylum  far  tin*  ran-  or  euHiody  of  the  insane  shall  he  kept  without  a 
licenee  front  said  (■oniiai>Hinii,      (Idem,  i5 -^- ) 

No  jHTShin  slifdl  lie  mninutt*'*!  to  or  eonHiied  n?  a  ]^ntieiit  in  any  instilu- 
tioa»  or  ulni;*lioii8e,  or  other  pluce  for  ihv  tare  and  uustody  of  the  iiiriane  or 
idiotic,  except  u(K>n  ihe  written  certitirate  of  two  fjualified  phys'itiaris*.  made 
within  one  week  after  ift-jjanito  examinulion  liy  iheni  of  the  nllejred  Innatie. 
No  [ihysician  connected  with  any  inelituliori  ^hall  certify  to  ihe  insanity  of 
any  perwjn   for  the  [jurj^ose  of  committing  such   [jerwjn  to  stiuh   iriMitution. 

IVrsons  rontineil  in  nnch  plnef-s  Khali  lie  fiirniBhed  with  writinu  matt-rials, 
and  ntiiy  <-f»rre«i>ond  without  restridion  with  pome  [HTSori  chosen  hy  ihem- 
t*elvet*.     (Idem,  ^^Ho,  ;16. ) 

Any  perwm  may  voluntarily  comntil  himself  to  an  ar^yhnn  for  a  period 
not  exceedia^  three  months.  If  at  the  end  of  that  Lime  he  \»  unlit  to  he  di^ 
charged,  the  Lunacy  ComniiHsion  shall  he  notifietl,  and  t«hall  examine  the 
CflM^,  and  may  authorize  further  (reatnient  if  devmed  ueee>«ir}".  (Idem, 
§37.j 

MAKSAC'HUSETTS. 

(Boston  Insane  H^jspitul,  N<'w  Dorchester;  Worcester  Iniaiie  Agyluni,  Worcwter; 
Woicr-i^tir  In^rtii*-  IItfSi>iTal.  W^-rcestPr ;  iJHnvprs  liisflno  Uospitnl,  Hftwthttme; 
TimuNm  In^-toii'  II^L-j.iml,  Tiainl*>n  ;  Ni>itlmiii]itnu  |[i.-«nf  Ho^nitnI.  N<»r(hamp- 
ton :  Stiitc  H">:]iltul,  T«.'wkOiurv  ;  Asylum  I'T  liisarin  C'riminuU,  Stati;  Kurrn ; 
"Westln-njiurb  In^iiirif  llu^iiitnl,  "\V«*tK)nnigh  ;  StiiH*  Colony  for  Insane,  GardniT; 
Medfiold  Insane  Ai^yluni,  UarcUng. f 

Jurisdiction  over  the  person  and  estate  of  insane  persons  ie  vested  in  the 

Prohnte  ('<MirtB. 

Guardians. — The  Prohnte  Courts  may  appoint  a  pruardinn  of  the  person 
and  e.etate  of  any  insane  |ierHon  ufx>n  the  npj)lication  of  tht*  relatives  or 
fri(*n*i.*,  or  the  mayor  and  uldirnien  or  Helectnien  of  the  city  or  town,  upon 
fhnrie^Mi  days*  notice  of  the  tinte  aniJ  jilnre  appointed  lor  the  henrint:.  to  Iw 
pveu  lo  the  alleged  tnpane  [W'rpon.  Guarflians  of  spemlthrifls  and  halotual 
drunkards  may  lit-  ap]w>iuteil  in  the  same  \sny  and  u]h>ii  the  winie  notice  by 
Prohnle  Courlt*.  The  ^nianliaii  (»f  an  inpane  person  or  e|)endthrirt  tshall  have 
the  care  an*!  enstndv  of  tlie  i>erson  of  his  ward,  and  the  niana^re.ni«ni  of  all 
hirt  eetale ;  he  ^hall  trive  lunul  in  the  manner  pre^crilu'd  for  ^niardians  of 
minors.  A  trnardian  niav  he  <iisiluiri:fd  liy  the  I'rohate  t'tnirt  on  the  ap[ili- 
cnti*iri  i»f  the  wanl  or  iithcnviso,  when  it  ap|>eurs  that  the  ^guardianship  is  no 
louL'^er  necessary.     (Puhlic  Statutes  of  Mnssjichusett^,  ch.  \:M\.  §J$7-12.  j 

Powers  and  Duties  of  Guardians. — I^owcrs  jin<l  ilntie>i  of  jruaniians 
for  iiisanp  persons  and  hahitual  drunkards  are  the  same  as  those  prescrihed 
for  the  cuanlians  of  niinors.      (Mem.  Js;*^  29-1-14. ) 

Commitment  of  Insane  Person. — A  jud^re  of  the  Supreme  Co\irt  or  of 
a  Superior  (Vmrt  in  any  county,  a  judL''p  of  the  Probate  Court  or  of  a  (loliee 
district  (iT  riiiinicipnl  court,  nuiv  roinmit  any  insane  person  to  eitlier  of  the 
State  lunatiu  h>tst>ilals.     No  person  ehall  he  committed  without  nn  onler  or 
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certificate  signed  by  one  of  the  juilges.  8ucli  onler  or  certificate  shall  state 
that  the  peivoii  18  iii^ne  and  is  a  lit  i>ersuu  fur  Ireatmeni.  The  juiige  ^hall 
*e  and  examine  the  |>erson  allepe«J  lo  be  ini«ine»  or  etat*  in  his  tiual  order 
ffhv  it  was  not  Ueinued  net-essarv  or  advisal»le  to  do  so.     (Idem,  eh.   87, 

No  peraou  shall  !«  conintitteti  without  the  certifioaie  of  two  physiciana 
pertitying  to  the  iusunity  of  such  j^i-son.  Such  phvHciaus  shall  make  rnith 
tliat  they  are  crradiiates*  of  a  leirally  iharleretl  school  or  colU'ge,  and  that 
they  have  l^een  in  actual  practice  of  ilieir  profeste^iuri  lor  at  Icniit  tbrft*  years. 
They  shall  have  been  duly  rc|j:istereil  as  lunacy  cxnniiiicri'  and  |kjh?ic?i«  saiis- 
Avtory  siandinj^.  character,  and  professional  knowledge.  The  certificate 
of  lunacy  shall  l)ear  date  not  exceeding  teu  days  prior  to  commitment.  The 
phyMcians  shall  have  examincni  the  allegeil  insane  jKirson  within  five  days 
of  signing  the  certificate.  The  form  of  the  certificate  is  prescribed  by  stat- 
ute.    (  Laws  of  189.5,  ch.  2m,  429. ) 

.\  penH)n  applying  fur  the  commitment  of  any  lunatic  lo  a  State  hospital 
shall  first  give  notice  in  writing  to  the  overseer  of  tlif  jKwr  of  the  place 
where  the  lunatic  resides,  or  in  the  city  of  Busluii  to  the  t'omndssiouer^  of 
Puhlic  Institutions,  of  his  intention  to  make  such  applicatiou.  (Laws  of 
W2.  eh.  5:i.) 

Application  for  the  commitment  of  an  insane  |>er8on  shall  be  accompanied 
by  a  statement  containing  facts  a^  to  the  condition  of  the  (iierson  alleges]  to 
be  insane.  The  judge  U|x>a  hearing  the  evidem^e  may  issue  his  warrant  for 
the  apprehension  and  bringing  l>efore  him  of  the  alleged  liiimlic.  if.  in  his 
juflgraeni,  the  condition  or  conduct  of  such  perf*on  renders  it  necessary  or 
|»pjl«r  to  do  so.     I  Public  Statutes  of  Ma.**a('husotts,  ch.  87. ) 

Inquisition. — The  judge  may  summon  a  jury  of  six  lawful  men  to  hear 
«nd  determine  whether  the  alleged  lunatic  is  insane.  The  jury  shall  lie 
jelwtefl  as  the  judge  shall  direct.  The  judge  shall  preside  at  such  trial, 
ami  admiui^iter  to  the  jury  an  oath  faithfully  and  im|mrtially  to  trv  the 
iwue.  and  the  verdict  of  the  jurv  shall  be  final  on  the  complaint.     {Idem, 

Commission  of  Lunacy. — This  consists  of  the  State  Board  of  Health, 
Lunacy,  and  Charity.  It  ha^  pr>wer  to  investigate  the  rpiMmn  of  the  in- 
»Dily  and  condition  of  any  (lerson  committed  to  any  lunntic  lw«spital  or 
wylum,  public  or  private,  and  resirained  of  hi-^  lil>ertv  bv  rt-asori  of  nllejred 
bsanity  at  any  place  within  the  Comniotuvealtli,  and  shall  discharge  any 
penon  so  committed  or  rcj^traitie*!.  if.  in  its  opinion,  such  pers<m  is  not  insane 
'JTcan  be  care<l  for  after  such  discharge  without  danger  to  others  and  with 
tieuefit  to  himself     (Idem,  §1.) 

City  Insane  Asylums.— Cities  of  more  lh»n  fifty  thousand  inbaintants 
mux  e*tabli?h  ami  maintain  one  or  more  nsykims  for  tl»e  care  and  trt^atment 

the  chronic  insane  of  such  city  and  of  any  other  city  or  town.     Every 

ih  Oiiylum  shall  l>e  under  the  c^re  of  proj^T  nuHicnl  officers  having  ex- 
prrience  in  the  r^arc  of  the  inpntu\  The  Slate  Board  sludl  vi-^it  and  insi>ect 
evrry  asylum  so  established,  at  least  once  in  every  six  nunillis,  and  nuiy 
IniDflfer  the  inmates  thereof  in  the  same  manner  »s  ihfV  now  remove  and 
transfer  the  inmates  of  i>tlier  hospitals  or  asylums.    ( l^iws  of  1894.  ch.  284.) 

Care  of  Chronic  Insane  in  Private  Families. — The  chronic  insane 
of  a  «|uiet  clans  may  Ik?  lM)ariled  in  fnnulies.  if  dwme<l  expedient,  by  the 
SuIh  Board  of  Lunacy  and  Charity.  The  c<)st  of  l>oarding  such  insane  per- 
an  Ahall  l»e  paid  from  the  appntpriation  for  the  snpp»rt  of  Stale  |mu|ifrs  in 
huatk  hn!<pitals ;  but  the  rate  paid  shall  not  exceed  the  rate  now  ^tai<l  in  the 
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State  lunatic  hofpitak.  It  shall  !>€  the  duty  of  the  board  to  Ti^it  at  least 
ouce  in  three  moutlis  all  such  insaue  [)<Tsons  hoanlt'd  in  fumiliea  a!  the 
espeiLse  of  the  State  ;  aud  all  iiifliiue  jx-n-ons  l>ourded  at  (lie  expense  of  towns 
and  <'itie,-^^  at  least  onre  in  hix  mouths.      (I^ws  of  lJ:^HtJ,  t'h.  3^5.) 

Commitment  of  Habitual  Drunkards  or  Dipsomaniacs  to  State 
Lunatic  Ho.^pitals.^ — Auy  jH;'rsou  suHVriujj;  from  difii-onmiiia  or  hnViitual 
druukeuuesrt  may  he  coimnittfd  to  ouu  of  the  Statu  hiiuitic  hospitals  uix)n 
satistiu't^jry  evideiiee  fiiriiLslK'd  let  the  jud^e  before  whom  the  [iroceediii^'"?'  for 
commitment  are  haiiv  that  tiueh  ixtkui  is  not  of  bad  re|>nte  or  of  bad  c-barae- 
ter  a|>art  from  his  liabit>  of  inebriety.  I^iws  rtJalive  to  j>t*r>oiiH  ecmuuitted 
on  the  ground  of  int-anity  upplv  to  persona  comniitted  under  the  provisions 
of  this  Aet,      f  Laws  t>f  18^.3,  c'h,  :j:Ul. ) 

DischarRe  of  Inmates  of  Hospitals. — Tlie  imard  of  trustees  of  any  of 
the  Siat^uuatie  hospitals  may,  Ijv  volt*,  tonfer  on  thir  su|ieriiHemltnt  of  the 
hospital  or  asylum  under  their  eontrol.  authority  to  disehar;re  therefrom  any 
inmate  lherei>f  eonintilted  lus  an  insane  pers*ni,  upon  writltn  mtlice  lo  the 
|>erson  wIjo  signed  the  |»etiiion  tor  the  eommilnient  of  sueh  iunuite.  Said 
BUperiiiicndeKl  niuy.  when  advisable,  [lerniit  nnv  suf  li  innuite  In  lenve  the 
lios]Htal  for  a  [leriod  not  exceediu;.^  sixty  days*  and  receive  him  when  re- 
luruefl  wiihoui  any  further  order  of  eonnnitment.    iLmws  of  1883,  eh.  78.) 

Detention  of  Insane  Persons  without  Treatment,^Ko  overseer  of 
the  jM>or  shall  detain  without  remedial  treatment  any  person  whose  insanity 
has  L'outinued  for  a  |>eriod  less  iliau  iwelvf  nionths ;  all  jiersons  suffering 
from  reeent  insanity  shall  have  Irealmeut  in  fonie  hospital.  When  the 
Rtate  Biuird  'has  reasfui  to  believe  that  any  j>erson  is  ileprived  (»f  projier 
treatment  and  is  foniined  in  the  alnisliouse  or  (Hher  plaee,  >vhi"ther  sueli  in- 
saue  i^erstm  is  a  publie  ehar^ie  or  otherwise,  it  shall  enuse  application  to  l>e 
nuiele  to  a  jud^'e  fi»r  the  eonniutment  of  sueh  pernm  to  a  hospital  in  the 
manner  herein  preseribetl.      <  Laws  of  l^fHO»  ch.  414.) 

Transfer  of  Patients. — In  transferring  patieuisto  aud  from  institutions 
for  the  insane,  in  all  eases  where  praeliealde  trained  nurses  or  attendant? 
from  such  institnlinns  shnll  he  employed  instead  of  offieers  oi'  the  law,  and 
female  nurses  or  atteiulants  shall  be  emjtloved  to  aecompauv  female  palieuts. 
(Laws  of  1897.  eh.  418,  j 


MICHIGAN. 

(MlrliiijDn  Asylum  for  In.-ane,  KuliiiuazcHi ;  Easturn  Jlicbiiran  Asylum,  Ponlioc; 
Nurtlicrn  Mirhieun  A^-yluni,  TruviTsc  City  ;  Asvlum  fur  Ihinironmsi  and  L'riuiinal 
InMine,  I  on  in  ;   Cpper  Prniu.-'nlii  llr>>.|)it4il  i'i*r  the  Intiaiio,  Nuwht^rpy.) 

The  words  '*  insane  person  '*  shall  be  construed  to  iuelude  au  i<liot,  a  non 
ronqtont  lunatic,  and  distraetwl  [>er8ou.  (Michijrau  C'omp.  Laws,  §60,  huImI. 
7. } 

Guardian. — Any  judpe  of  probate  may  appoint  a  guardian  for  an  insane 
person  or  any  |>erHon  mentally  ine^nnfietent  ti*  have  the  charge  ami  nmnage- 
ment  of  his  pnipc^rtv.  ujkhi  the  ap)»lieitii<in  (»f  re!jiiive.*<  or  friends  of  such  per- 
son ;  or  if  such  |>ersoii  is  a  county  char^re,  ujmhi  the  application  of  the  direc- 
lora  of  the  |K>or.  Ni>lice  sihall  \yo  (riven  such  f^w?rsnn  not  h'.<«  than  fourteen 
days  before  the  itnu'  ji|i|H)inted  for  the  liearinir.  If  the  jud-re  Hnds  that  the 
person  in  question  is  incapable  of  taking  care  of  himself  and  managing  hie 
pro|M»rty,  he  shall  apymint  a  iruiirdian.  Pending  the  application  for  the  ap- 
pointment of  a  general  guardian,  a  special  guardian  may  l>e  appointed,  who 
Bhall   hold  office  nntil  (he  question  of  a]»|iointinenl  of  a  general  guardian  l>e 
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^•iileil,  or  UDtil  he  shuU  be  disclmrgwi  hv  the  judge  of  probate.     (Idem, 

Powers  and  Duties  of  Guardian — Such  fruanlinn  tihnll  liave  tht?  care 
ADil  custt>«iy  of  the  |H,'r»»n  and  nmnu^^emeiit  of  tht'  eftiitf  ut'  the  ward.  He 
?hnll  ^ive  a  bond  to  the  judge  of  pmiiat*'  in  the  maimer  and  form  prescribed 
for  the  tfuardian  of  a  niiuor.      [  Idem,  f^  .s7 1 1. ) 

Guardian  for  Spendthrift. — Wlien  any  person,  by  excessive  drinking, 
ganiinj^,  idU'nt^S  '^r  dcbaueliory  of  auv  kind,  shall  so  wa>;te  his  estate  an  to 
ex|^>sie  himself  or  iii:*  family  to  want  or  sutferiug,  or  the  county  to  charge  or 
cxjieiwe,  any  superintemleut  of  the  |K>or  of  the  wuiity.  or  dirwnor  of  the  jxxir, 
or  a  justice  of  the  peace,  in  wliicli  such  spendthrift  resides,  may  present  u 
rt»mplaint  to  the  jud^e  of  probate,  netting  forth  the  facu  and  cinMinistancea 
of  the  ca£^  and  praying  for  the  appointment  of  a  jruardian.  Notice  nhall 
l»e  given  to  such  supposeil  spendthrilY  of  the  time  and  place  of  hearing,  not 
lev*  than  fourteen  dayn  before  the  lime  ap|Hiii)tcd  ;  but  if.  after  a  full  hear- 
ing, it  appears  to  the  ct>urt  that  the  facts  of  tlie  conqdaint  are  true,  he  phall 
uppoini  a  guardian  of  his  jierson  and  e.state.      I  Idem,  5^^M7I2,  ^*7U^.  t 

Powers  and  Duties  of  Guardian  of  Spendthrift. — Such  iruardian 
shall  have  the  care  an<l  custody  nf  the  |>ersou  and  tlu*  management  of  the 
estate  of  the  wani,  aud  shall  give  a  Iwnd  in  the  manner  pre8cril)e<]  in  resjjcct 
to  the  guardian  of  an  insane  perAJU.     {  Idem.  4^  8714. ) 

In  General. — Every  guardian,  whether  of  an  iusaue  [)erson  or  a  spend- 
thrift, shall  be  under  the  direction  and  '•■Jtitrol  of  the  Probate  Cnnrt,  atid 
plmll  have  the  same  |>*)wers  aj*  to  the  estate  of  rhe  ward  as  the  guardian  of  a 
miaor.      (Idem,  §§H7 17-873:3.) 

Ab  to  the  appointment  of  guardians  for  druukarda  and  intemperate  per- 
S0Qa»  see  Laws  of  18l»7,  p.  lol,  Ael  I'M)  i  Idem.  S§87:W-874:^),  where  it  ia 
preMribe*!  that  the  guardian  may  Ix*  ap{X)inted  for  such  a  person,  ti|>ou  the 
|ietiiiou  of  the  husband  or  wife,  or  some  relative  by  blo(Kl,  of  the  |>ersim  for 
whom  the  guanlian  is  asked,  or  by  the  su[>ervisor  of  the  town  or  alderman  of 
the  ward  where,  or  one  of  the  sujM*rintendenLs  of  the  [M)or  of  the  eiHinty  in 
which  such  person  resiilea.  In  such  proceedings  the  pri>iMite  judge  iniiy  take 
the  testimony  of  witnesses  and  examine  the  res[>omlent.  and  shall  detertnine 
whether  such  guardian  ^liuuld  l)e  ap]K>inted. 

Confinement  of  the  Insane. — Wlieii  a  iwtjmmx  in  indigent  circum- 
rtances,  and  not  a  pauf>cr,  be<;onies  iibiunc.  an  application  may  l>e  made  to 
the  judge  of  probate  of  the  county  where  he  resides,  nnd  the  judge  shall  im- 
mediately notify  such  alleged  insane  |)erson  of  the  time  and  place  of  hear- 
bif.  and  shall  sutumon  the  guanliaii  aud  such  relatives^  of  the  alleged  insane 
persoD  as  are  liable  for  his  supixtrt-  He  shall  call  two  legally  nualilied  i»hy- 
sicbius  ami  other  cre<iiblc  witue»sc*s,  whose  duty  it  shall  l»e  to  attend  and  act 
ia  !<uch  (?ase.  Such  judge  shall  fully  investi^oite  the  facts,  and.  eiilier  with 
or  without  the  venlict  of  the  jury,  determine  the  ([ucslion  of  insanity  and 
llir  ijuestion  of  his  indigence.  A  jury  shall  l>e  snnmioned  whei*  requested 
by  the  alleged  in«iue  |feniwn  or  a  rt'hitive  legally  liahlc  Ibr  his  sup|Kirt,  or 
bv  the  prosecuting  attorney  for  the  comity.  If  the  judge  nTtities  that  such 
pervon  Is  in  indigent  circumstances  aurl  his  enlate  is  insufficient  t*^  supjM>rt 
him  ami  his  family,  he  shall  Itf  admitted  into  lht>  a.>«ylum  aud  sup|X)rt4Hl 
thereat  the  expense  of  the  county  to  wliirh  he  l>elong».     If  it  apjiear  that 

iusane  jierson  has  relatives  leirally  liable  for  his  supjHirl  atid   who  are 

\r  to  iNintribute  to  such  sup[>on.  the  ])rol»ate  judge  shall  onler  payment  by 

•nch  relatives  of  such  sums  as  they  may  l>e  able  to  p»iy.     Provision  is  made 

in  the  colIeciioD  of  the  amount  oi'dered  paid.     li*  an  im^aue  pen»ou  iu  iu- 
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digent  clrcurostanceis  9ball  have  l>eeij  nmintuiut'd  hy  his  frieutls  in  tht*  asylum 
atf  a  private  patient  for  thrt**;  months,  atnl  the  Pii|K'rintt'iHit'iil  rtliall  certify 
that  he  is  insane  and  reqiiirei^  further  IreatTnunt,  thf  juilfjf  may,  \vitliout  fur- 
ther evidence  of  the  iiisiuiily,  unci  if  the  iiidiiTHice  be  eittnliliKheiU  innke  A 
certificiite  aiilhorizin;:^  ihi*  admisf'ioii  of  wiid  [Kilifnl  iutu  tlie  as-yluui  u»  a 
eounlv  rhargp.     (Idem,  $^1**1'^.  "f*  amended  hy  Ijtws  nf  l-SiMI,  cl».  173,  p. 

Qualifications  of  Physician  CertifyinK  to  Insanity. — The  phywcian 

Hhall  He  of  reputable  rhuraeter.  a  i?rndtiate  <if  simie  iuectrpornled  iiiwlieal  Cfd- 
\e^i',  a  periuaiieril  resicb-iit  nf  the  State,  repstere<l  aeeording  to  law,  not  re- 
luted  to  th<^  lilUf^ed  in?^arie  jiorHou  xmr  to  the  jwrHin  applying  for  the  certifi- 
cate, and  ^hall  liave  been  iu  tlie  actual  pra<*tiee  of  hin  profession  for  at  le:»Pt 
three  years;  such  <]U!iiifieutionH  nhall  i)e  certiHed  ,lo  liy  the  clerk  of  the 
county  in  ^vhich  the  ]>hysiciini  rcj^ideK      (Idetu.  ^  11)14.) 

Admission  of  Private  Patients  to  Asylums. — ^No  private  patient 
shall  he  a<l(oitted  to  any  iiiKane  asylum  exrepi  npon  ihe  eerlifirate  of  two 
reputable  phvi^iiiuns  under  oiitli.  ajipointed  ly  (he  jud^f  of  probiile  of  ihe 
coiitily  where  such  ]>ers(m  resides,  to  eoiiducl  an  exiiodnjition,  and  upon  an 
order  frnm  said  jud^e,  setting  forth  liiiU  sneh  |>ersJuu  i>-  insane  and  directing 
his  reimivul  to  an  asylum  or  instittition  for  the  care  of  the  insane.     (Idem, 

Inquest. — The  judge  may  institute  an  inquest  and  take  proofe  as  to  the 
ailejLre<l  insanity  l>efore  ^nmtin^'  sneli  order.  He  may  in  his  di.^retion  call 
a  jury  of  *ix  jierHons  to  determine  the  (question  of  sanity.  If  satisfactory 
evidence  is  nddnced  stiowinj*-  tiie  nlle^'cd  insane  person  to  lie  of  unsounii 
mind,  he  shall  grant  an  order  fi»r  the  renujviil  of  such  insane  |>erK>u  to  such 
iustitnti'in,  there  to  Ite  pupporud  iit*  a  privnte  patient.      (Idemj  ^  U'l.'i.  ) 

Proceedings  for  the  Commitment  of  Pauper  Insane. — liauy  perwm 
l>einga  paujxr  shall  become  insane,  the  county  su|ierititende[(t  of  the  |K)or,  or 
nnv  RU|X"rv]H<»r  »>i'iuiy  Hly  or  town,  may  innke  application  to  the  prolmte  judge, 
who  shnll  proceeil  to  incjuire  inu*  the  i]uestion  of  the  insanity  of  said  person. 
He  ninv  call  U|Hiii  fln<l  <*oni|>el  the  atteudunw  t-ii  one  or  more  legally  <jnaU- 
fied  plivHictiinM  juid  surh  otlier  \^itIles^e?l  as  lie  may  deem  neCes^Hry  ;  and  if 
satisfied  of  the  insarnty  cd'  sn^h  persutiv  he  sluill  m:ike  (he  siime  eertifieate 
an4l  order  for  admission  intn  (he  ins^nne  asylnnt  hs  iirc  provided  in  the  caH.* 
of  jX'rs'ms  \n  iuiiii^ent  einunisliUH'es.      (Idem,  ^1!111*.  ) 

Maintenance  of  Insane. — The  mst  (d'  the  nminienance  in  (lie  a.syiiini 
of  any  indigtnit  or  ijan|>er  fintient.  received  Ki]nm  the  <trder  of  any  rmirt  or 
officer,  shall  be  pnid  bv  the  county  from  which  he  was  sent  to  llie  asylum, 
ex<vpt  tliowr  ternie^i  *'S(ate  palienls."      (Idem.  4^1i*^l.  } 

Asylums  for  the  Insane. — Eaeh  asylum  in  <*oni rolled  by  a  buard  of 
trustees.  The  medical  su[X'riiitendent,  tn'iisiirer,  stewarfl,  rhaphdn,  assistant 
medieal  sn|ierintendeut,  and  necessarv  assistant  physicians,  are  njjpointed  by 
the  Umnl      (Idem,  §§  ISn,  1.S04,  et  sefj.) 


MINNESOTA. 

(St.    Pftcr  State  IloKpitnl.  St.  Pj'ter ;   Rwliester  State  Tf^wiuuh   Rochester;    F^rjjiw 
Fidl-Siuto  Hospital.  ForprUR  Fidb.) 

Commitment  of  Insane  Persons. — A  wnrnint  may  issue  from  the 
Pmbute  (Vturt  of  any  county^  U|Mtu  inf^Tmation  shoving  (hat  tiiere  is  on  in- 
sane pers<in  in  (he  <**)unty  needing  rare  innl  trenlnvent,  rtrul  thn\  tl  is  danger- 
ous for  him  to  be  at  large,  to  apprehemJ  i^uch  person.      Upon  the  filing  of 
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ttioh  information  the  court  shall  make  an  order  directed  to  two  reputable 
|)«rM)iis,  one  of  whom  >hiill  he  a  duly  (junliliHl  phy^inaii,  iiiid  such  jH^rraona 
with  the  jud^e  sihall  cun<?t.itute  n  jury  to  examine  the  |)ersk)n  alleged  to  be 
tiiitane,  and  they  shall  attcertaiii  the  iavta  of  canity  or  iii.Hjinity.  Each  of 
[iuch  jiersons  sihall  be  sworn  to  examine  tiie  [wiieut  impartially  and  to  the 
he*t  of  hid  ability.  The  Probate  Court  may  suniinou  sui'h  witness^e^  as  are 
neoeaaary.  Certain  qu«slious  i)rt'MTihe(J  by  t-ruLuiu  j^liall  Ik;  a,sked  in  the 
fumintition.  Ijxta  the  <^H>mpletioii  of  .-ivali  exatuinatioti  the  jury  shall 
n?]xjrt  their  Ending  in  writing.  Huuh  iindiiigs  shall  be  that  the  person  is 
sine  4>r  insaoe.  The  relatives  or  friends  of  any  |>ersou  alleged  to  l»e  insane 
or  found  insane  shall  have  the  ritfht  to  the  chariri-  anil  rare  of  *iuch  jiersou, 
it()Ou  the  giving  of  u  liond  for  the  pru|?er  v-are  and  wifekpeping  of  smh  jkt- 
ion.  If  such  jjcr^on  i^  found  to  U*  insiiue,  he  may  l>e  ('ommitte<l  by  onler 
ijf  ihe  jud^e  to  one  of  the  bospitaLs  for  the  insane.  If  the  t>ers<m  conjmilted 
i*  a  female,  she  shall  he  accompanied  to  the  hospital  by  a  woman  or  by  her 
husliand.      (  Fro  bare  (.'ode,  iij^  2ti(J-ii7o. ) 

Guardians  of  Incompetents A  Frolmte  Couri  may  a|>[K>iut  a  g:uar- 

liian  or  eruardians  of  anv  i)erson  who,  by  reason  of  old  a^je  or  loss  or  iniper- 
fccU(in  of  mental  faculties,  is  incom[.>etent  to  have  llie  eharyre  or  niaun^emeDt 
of  his  property,  or  a  (tersou  who.  by  excessive  drinking,  pimin^r,  itlleness,  or 
"U'hauchery,  eo  spends  or  wastes  his  esUile  as  to  In?  likely  to  ex|>ose  himself 
nr  his  family  to  want  or  siiHerinj^,  either  upon  the  application  of  the  w>nniy 
I'tmmidBioners  of  the  county  where  such  iK'i>on  roiiiK's  i»r  upon  the  [K-lition 
of  any  relative  or  friend  of  such  jtersoa  ;  which  fx'titioii  shall  set  ibrih  the 
fai-b  and  l)e  verifie<l  by  the  affidavit  of  the  pcfilioncr  lo  the  eJlcd  (hut  he 
believes  Ihe  facts  as  so  stated  are  true.  The  |>elitinner,  or  noy  ptrsion  inler- 
Bied,  may  file  a  copy  of  the  i>elitioM  and  notice  and  proof  of  service  in  the 
office  of  the  register  of  deeds;  and  if  a  ^^uardiaii  shall  be  apiwinteni  in  the 
pro«»lin(i:8,  all  contracts  made  by  the  allejre<l  inconiiH-teiit  arter  such  Hlinsj 
»f^  void.  Upon  the  presentation  of  the  apjfliciitiiH],  the  Probate  Court  shall 
fii  ft  time  for  a  hearing,  and  shall  civnse  nuiice  to  lie  iriveri  to  the  [)ers<m 
|>T»j[HBol  to  he  put  under  ^guardianship  at  h'a*Jt  fourteen  days  prior  to  the 
l'"w  fixe»l  for  the  hearinjr.  All  com[)etent  evidence  shall  he  considered  at 
tb  bwrinjir.  ami  if  ii  ap|H'Jir  that  the  |)erson  is  snt^h  an  incom|>etenT,  the 
"»art  ifhall  ap[Huiit  a  jjfuardian  or  :^'uardians  of  his  |»erstm  and  estate.  (  Mem, 
!i.^M2-144.  asamendiHl  by  l^iws  of  18H;i,  ch.   llti.  ^2.) 

Powers  and  Duties  of  Guardian. — ^Every  ^ruardiaii  so  appointed  r^lmll 
MVf  the  care  and  eustixly  of  the  |K'rS(»n  uf  his  ward  and  the  management  of 
*ll  his  estate  until  such  jruardian  is  dis<'lmrire<l.  Tlte  provisions  rcdalinfr  to 
the  powers  ami  dutieii  of  the  jruardians  of  minors,  as  pres<Tibed  in  the  Vm- 
laieCoiie,  >5  1477  tl'..  apply  to  j^^uardians  of  ineoitijwlents. 

Restoration  to  Capacity. — The  fact  uf  the  rej*loraiitMi  of  an  incom|>e- 
trtit  person  shall  !«•  judicially  deterniincil  n|»on  tlHMip])li(^tion  of  ^Ui'Ii  insane 
f»^r»n  or  his  iruardian.  relatives,  or  I'riends.  Nntice  shall  be  driven  of  a 
hcjiriiu'  ti>  the  guanban  of  ihe  person.  On  the  ht-sirin^  iht*  ^Mianlian.  rida- 
live,  or  friend  may  contest  the  right  to  the  relief  demanded.  Witnesses 
ir  he  summoned  and  examined  by  the  court  of  its  owii  motion.  If  it  be 
ind  that  the  person  is  of  souial  tnind  and  capiiblt.'  of  taking  care  of  him- 
wjf  and  pro|)erty,  his  restonition  to  capacity  shall  be  adjiid^jt^d  ami  die  piar- 
(iianship  shall  ceaj*e.      (  IdcTn.  Jj  UK.  i 

hospitals  for  the  Insane  and  Commitment  Thereto. — The  State 
ioijtimls  are  under  the  charjre  of  a  lM«ird  nf  trustees.  com|«»;te*l  of  five  niem- 
tpoiated  by  the  governor,  by  and  with  the  ad\  ice  and  consent  of  the 
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Semite.  Trustees  have  the  jreniTHl  coiaRil  of  tUv.  hosjjitals  uud  luay  make  , 
ail  by-liiws  iieeeB^iry  for  tht*  ^ivrrnment  of  the  Hame.  ii|)|«»i[il  tor  each  hos-  | 
|>iuil  a  tiu'dical  sii|teriiueiniciil  and  an  HS!-i»itaul  medical  .-uperiiiteiideiit,  Hx 
all  the  salaries  not  otherwise  delL^riiiiiU'd  hy  law.  juid  reniuve  all  otfieere  a|)- 
[Mjitited  by  iherii,  except  tlit'  KUperiulerideiu.  who  s;h:ill  only  lit'  remove*!  (or 
good  (.iujr^e  shown,  and  then  <nily  with  the  a[iproval  of  the  governor.  The 
8U|H'riiitendenL  of  eueh  such  huii|ii(al  shidl  liavt-  tiie  rontrol  iiriil  tnanntronient 
of  tiie  hitt*[iitiil,  uud  may  eTiijiloy  and  disrh!ir;re  all  attemlnnts.  servjiiUs^,  and 
employe's  at  his  plciisnre,  and  susjwnd  any  sirbordinalf  otHrer  until  un  ex- 
amiiialimi  is  had  before  the  board  of  trustees  anti  immediately  iipnn  »iuch 
8US|iensioti  he  shall  report  tlie  faet  to  said  board.  He  nhall  pve  inimeiJiate 
notice  to  the  next  of  kin  of  eii<*h  patient  under  his  ehar^'e  of  the  death, 
serious  illaess,  or  any  sj>ecial  cliaiijre  in  the  condition  of  sticii  jmtient,  and 
arij^wer  ))roQi])tly  and  fully  all  leliert-  of  inquiry  rei'eived  from  the  relative 
of  any  [latieut  iu  sidd  hospital.      (Laws  of  \b\tX  ch.  5.  Jis^  l-l^i') 

Commitment ;  Examination. ^When  information  in  writing  is  received 
by  the  [tnibate  jud^'c  of  any  roiinly  that  there  is  an  insnne  [>ersou  In  hi? 
emiiuy  needing'  cure  and  trtatment,  lie  shall  issue  his  order  directing  the 
sheritf  or  wnne  oiher  suitable  [lerson  l<i  briii^  liel'ore  him  the  jH'rson  alleged 
to  Ik^  insane  for  the  pur|wtse  of  examination  ;  at  the  same  time  he  shall  appoint 
a  jury  com[K)sed  of  two  examiners  in  lunacy,  wlio.  with  the  judge,  hhall  citm- 
prise  such  jury.  The  county  attorney,  or  an  attorney  npj»oiiiled  by  him, 
shall  aji]»ear  and  ])rotect  the  interests  of  the  alleged  insane  person.  If  the 
examiners'  jury  iind  the  informalion  to  hv  tnn\  ihev  shall  certiJy  such  fact 
U)  the  jixlp'  within  twenlyd'our  hours,  fuid  ihe  judge  shall  iherenj*on  n»rnmit 
the  iiisiine  person  to  the  prujier  State  hos[)ilal  or  a  private  awvluni.  (  I^iws 
of  l.S!ir»,  ch.   lilt,  i5§8,  4.} 

Arrests  of  Insane  Persons. — No  alleged  insane  ]X'rson  shall  Ih"  ar- 
rested and  comndtted  to  jail  unless  he  has  wmimitled  »mie  crime  or  is  dan- 
gerous or  disfirMerly.  or  there  are  reasiuiablp  grounds  to  believe  that  he  will 
do  injury  to  himn-lf  or  others  or  to  property.     (Laws  of  18M,  ch.  5.) 

Privileges  of  Insane  in  HospitaL — Every  inmate  ctunmitted  to  any 
hiw<pilal  for  the  insajie.  U]iou  enluriiiL'  ihe  institution^  may  eho(>se  ua  a  «)r- 
res|>ondent  an  in'llvidual  not  coinjeed-d  with  the  institnlinn,  with  whom  he 
shall  l>calhiwcil  to  eoimnuincate  freely  in  writing.  Hiuh  inmate  nuiv  choose 
a  new  corresjKuident  I'Verv  three  months.  The  su|X'rinlen<lent  shall  keep 
registered  imil  posieil  in  s»irue  jmldic  place  at  the  instilulion  llic  nana*  and  pttst- 
office  address  of  each  c<*rresiKjmlent  and  the  uniue  of  the  inmate  <*hoi»sing 
8ueh  eorre#i|K»ndent.  When  »uy  person  ifl  eho.w<ni  an  a  eorrespraulent.  the 
superinleuilent  shall  jiotify  him  within  three  ilays  that  he  has  been  clajsen* 
and  shall  iiu|uire  whether  he  will  act.  ^^lch  inntate  of  any  h(»spital  may 
eonununicati'  in  writing  with  the  governor  and  the  gecretary  of  the  lH»aril  of 
trustees,  in  the  same  manner  a.s  with  the  eorresjiondi-nt.  Any  ]iers<:m  re- 
fusing or  neglecting  to  allow  anv  such  personal  privilege  shall  lie  deemed 
guilty  of  a  misdemeanor.     (T^iws  of  1M*)8,  ch.  5.  §§28*  29-33,  34.j 


i;«_     I 


MIS^ISI^IPPI. 
(StHlo  In.innc  n«i!i]iital.  Ai*ybnn  P.  <). ;   Eust  Mi^i-^iHsippi  Inmmo  Asylum.  Moridiiin. 

Writ  de  Lunatlco  Inquirendo. — The  <l'hancery  fourth  have  juriwlio 
tion  of  writs  4if  lunacy,  to  be  exercised  by  the  clerks  at  any  time  subject  to 
the  a]jproval  of  the  court.  Any  relative  of  a  lunatic  or  insane  |>erson  may 
procure  him  to  lie  s<j  adjudged.      If  the  relatives  or  friends  of  auy  iusnue 
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peR<on  allow  him  to  ^o  at  lurire.  the  Herk  of  the  Chancery  Court  nmy.  ujwn 
i|>plit*ati(.»n  of  auy  citiz/en.  direct  the  sheriff  hy  writ  of  luuney  to  ^uiuinou  the 
■Jleired  lunatic  or  iusaiie  |)erson  to  contest  the  applicutiou,  and  six  freehold- 
n^Ui  make  inquiry  thereof.  If  the  jiersou  shall  l>e  luljinljretl  insiinc  by  the 
jury,  the  elerk  shall  «lirect  the  sheriff  Ky  writ  to  arrest  him  autl  |>lace  him 
in  fine  of  the  asylums,  if  there  ho  a  vacancy  ;  ami  if  not,  confine  him  in  rlie 
county  jail  until  there  lie  roimj  in  the  jiiiylum.  If  the  |)erj*0[i  l>e  a(lju(l;jeti 
iiumiU^p  ami  in(li<fenl  ami  not  in  nee<l  of  s|»ecial  treatment,  he  almll  Im*  sfiii 
to  the  jKwrhouse,     (^Miseis^ipfii  Code,  §^  2y.'J5-28IJ7,  J 

Admission  into  Asylums. — The  sujierintcndent  of  eiich  asylum  ^hall 
itlmit  ami  receive  therein  all  |)en*ous  ordered  to  be  mnlineil  tliereiu  in  the 
npler  of  applieation,  if  there  be  a  vacancy  in  the  a^ylnin.  The  exiienH^  of 
die  ini|uirv  and  of  the  pemova!  to  an<l  from  the  asylum  :*hall  be  borne  by 
the  wtate  of  the  lunatic,  if  he  have  any  ;  and  if  not,  by  the  jXTson  retjuired 
by  the  p:iuper  laws  to  nupiwrt  him  ;  but  in  the  tirnt  inntanct^  theexj>ens««  are 
U}  he  paid  by  the  county.      (  Ideu».  §$^  2H:iS-L^^40.) 

Lunatic  Asylums. — The  control  and  manairement  of  the  a-sylums  for 
iIk  iasane  are  veeled  in  a  l>oard  of  five  trustees.  apjfointcHl  by  the  governor, 
tiih  the  advice  and  consent  of  the  senate,  who  have  chnrpe  of  the  interesta 
of  the  a^Muni,  and  manaire  and  direi't  itfit  utfair^  and  nuike  all  pro|)er  by- 
laws  and  regulations  for  itactHitrol  and  i^jovernment.  The  trustee*  are  recjuireii 
tu  make  regular  and  frenuent  iiiK|K'ction  of  the  asylums,  for  which  puriH^e 
00*  or  more  of  them  shall  vi^it  the  asylunm  at  leiuit  onr-e  in  every  month. 
Sii[)priniendent9  of  the  a.^ylnms  are  appointed  by  the  trovernor.  and  are  re- 
quire*! to  be  skilful  phyi^icians.  The  .superintendent  hn.s  ih(?  (iiii^t-rvision  of 
tbe  buildings,  with  their  furniture,  fixtures,  ami  gto)-k,  and  tlie  liirection  and 
control  of  all  persons  and  ofHcere  therein.  The  white  and  colored  nicis  are 
kept  flepft rate  in  the  asyluni!*.  In  no  ease  shnlJ  discipline  l)e  euforc^  to  the 
exttntof  i^rporeal  punishment-  (Idem,  §§  2807-2817,  2H20,  ai*  amended  by 
Uwof  1H9H.  cb.  67.) 

Qnardians. — The  Chancery  Court  may  ap|M)int  j^iiardians  of  permns 

t'ijq'iire*!,  U|»on  imjuiaition.  to  t»e  of  unsound  mind,  \i|-«m  its  own  motion  or 

•m  rh**  Application  of  a  relative  or  friend  or  of  a  memU'r  »>f  the  Uiard  of 

If  the  |wre<m  hius  m>t  Ihxmi  adjudiretl  insane,  the  writ  (/'-  lunate 

iflo  shall  issue   U|wn  any  such  applieation,  and  if  ujwn  such  in- 

']m:i'iiion  the  per»ju  b*-  adjudj^cil  i»f  unsound  mind  and   inca^wble  of  takinjj 

carp  of  hinwelf  or  properly,  the  court  may  app«>int  a  truardiun.     The  i*han- 

cery  Court  may  also  appoint  o^unrdians  for  drunkards  and  opium-caters  on 

tte  application  of  a  relative  or  friend.     In  such   (^tse  the  court  slial!  fxam- 

ineinio  the  ijueifition  ami  detennine  wht-thtr  the  [K'rs<»n  Ik'  an  habitual  drunk- 

irU  or  opiam-  or  morphine-eater,  and  for  that   purjiose  nuiy  sununon  and 

ikar  iriinmirr  and  hear  the  partita  and  their  evidence  ;  and  if  the  uourt  be 

•MHfiMl  that  the  person  i.^  an  habitual  drunkard,  opium-  or  morphine-eater, 

it  shall  npjwint  a  ijuanlian  of  his  |ierson  anil  estate.     The  Court  of*  Chan- 

wrv  may  uirtMn  the  conliiicmeut  of  any  |)ersoa  adjudged  an  habitual  drunk- 

ud  or  an  habitual  opium-  or  morj)hiue-eater  in  an  aisvlum.      ( I<lem.  ^  2212- 

t2\\  2217.) 

Powers  and  Duties  of  Guardians. — Guardians  shall  make  an  inven- 
torr  of  the  estate  and  account  to  the  court  aj*  often  and  in  the  same  manner 
exwuton*  ami  adrainistratorft.  Guartlians  shall  im[)rove  the  tetalc  e<jra- 
tni  to  ihcir  charu'e.  an<i  a)iply  so  mucli  of  the  income  as  may  be  ue<'esaary 
thtr  comfortable  maintenance  nmi  sup|M>rt  of  the  ward  and  his  household 
orfiuoilr.     (Idem,  §5^2211*,  2220,  as  amended  by  Laws  of  1896,  ch.  97.) 
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MISSOtTRI. 

(Stuto  Uiii>piUil.   Nu.  I,  Fullun  ;   SUiU'  Jluspjlal,  No.  2,  St.  Jnm.*p]i ;  State   Hoepital. 
No.  3,  Nevada;  State  Uit#pitai,  Farniingtuii  ;  City  A«ylum,  St.  LouU.) 

Inquiry  as  to  Insanity — If  iiifonnation  in  wriliujr  l»e  piveii  to  the 

rn^iiiiie  (\jurl  thnt  any  furwui  in  itn  rdiinly  is  nn  idioi,  liiiiniic,  or  jhtsoii  of 
uiisuiiiii]  ujiikL  ami  iuaipnlile  tA'  nmiiu^niiir  Ijih  aHiiirs,  ninl  prayiiij.'  tliiU  an 
i(Kjuiry  tluTtiiitn  Ijp  liu*i.  llie  cimrl.  if  siitisluHl  |]i:il  llien-  is  pnwl  lauM*  tor 
tlie  exeri'ii**;  of  its- jurisdifLiuii.  slinU  cuiit^e  ihf  Im-ts  lo  lie  iiitjuireil  iiiio  hy  a 
jury.  The  alli^ge<i  in^iane  |>erii<.in  sfiiill  Ut-  ii<>iifjv<l  ni  tiie  jirureeiliii^,  uules** 
8Ufh  person  is  onlertul  Uy  he  hnm^ht  beJiiro  the  c-onrt.  Any  jsul^e  of  the 
county  court,  or  justice  of  iho  pea<e.  sherifl*  corouer.  or  coustahle,  may  make 
appliiyition  to  the  IVohnU^  iVmrt  tor  tlie  exeroiae  of  its  jurisdirtion.  (Stat- 
vitei*  of  ^[iss<uin.  ^5613-5;j1G.  j 

Appointment  of  Guardian. — If  the  ]>or«)n  be  found  insane  hy  the 
jury,  the  (•(>urt  j^ball  appoint  a  ^'■lutrdiati  of  liis  imm-hui  and  estate.  Everv 
f^uurdian  so  apiH.)iute<i  in  r(.'<juire<i  lo  •rive  a  l»otid  ior  (tie  due  and  pro|)er  eare 
of  sueh  |x*rHou  and  the  niuiiairenieiit  of  liit=  estate  to  ihe  Invt  advaiitnjre. 
Plvery  such  ^ruardiiui  sliall  take  ehar^e  of  the  jht.sou  and  provi<h*  for  his 
Hiipport  and  nuuntonan<'e.  He  sliall  «dlc<*tiind  tjike  into  his  ]n[ssession  ftll 
the  [lersonal  prit()erty,  and  witliin  sixty  days  af\er  his  nppoinlnient  iile  a  just 
atid  Inie  invtMitoiy  of  ihe  real  and  [lersounl  estate  of  his  ward.  Au  addi- 
tional inventory  amy  he  retpiired  frorn'linie  to  time  wheuevt-r  any  property 
))eh)njffiu^  to  Huel)  estate  shall  Ih'  dist'overcd,  ami  all  such  inventoriea  i^hall 
Ihj  alteMled  anci  verified.  The  real  estate  niay  be  pohl  on  the  pelitiou  of  the 
guardian  ulieu  (he  peraonal  pn*per1y  is  iiisuOieient  fur  the  <iis<'lmr^e  of  the 
debts  and  tlie  niuintenanro  of  the  wanl  and  his  family.  Every  sueh  wile 
shall  he  made  under  the  direction  of  the  Probate  Court.  (Iilem,  §J^6517- 
552H.  f 

Claims  against  Insane  Person. — AU  deiuamls  niraiuKt  the  estate  of 
an  insane  [wrBon  an-  rerjuired  to  lie  pre*ieuted  to  the  Probate  Court  on  notice 
lo  the  guardian.  All  demands  not  preseuted  within  two  years  from  the 
appointment  of  the  fxuurdian  are  harre<i.  The  puanlinu  is  re<jnired  lo  pul>- 
li«h  for  three  weeks  that  letterw  of  ^rmirdianship  have  been  granteil  to  him, 
and  reriuesliug  tlie  presentation  of  einimti.  {  Idem,  §§  5529a-5529r,  at 
amemled  hy  Laws  of  1.^111),  p.  "I"!!.} 

Confinement  of  the  Insane. — If  any  i^erson  shall  be  furiouely  niail, 
or  so  far  disordered  in  his  nnntl  as  to  onthuiL'"er  his  own  ]>ers<iti  or  the  ix^rsou 
or  property  of  others,  it  shall  l«e  the  ilnty  of  the  guardian  or  other  person 
under  whose  eare  he  may  l>e,  and  who  in  bound  to  provide  for  his  sup[x>rt, 
to  eonlino  hiiu  until  the  next  Hitting  of  the  Probate  Court,  whieh  shall  make 
mieh  order  for  the  restraint,  su|>fHjrt,  and  safekeeping  ot  Furli  fiersou  as  the 
nrenm^tanees  of  ihe  cnM^.  may  retpiire.  If  such  |>erfion  shall  not  heeoiiHned 
by  ihe  |XTS(in  having  charge  of  him,  or  if  there  be  n<»  ]>ers<m  having  sueh 
charge,  any  judge  of  a  court  of  record  or  any  two  justin-s  of  the  jH^aee  may 
cause  such  insane  person  to  he  ap]>reliended.  Il"  any  insane  |K*rson  l>e  admitted 
to  any  Slate  lunatic  asylum  as  a  patient,  the  guardian  shall  pay  for  his  sup- 
|M>rt  and  expense  at  sueh  asylum  out  of  the  estate  of  sueii  ward.  If  sueh 
insane  person  comes  under  the  class  of  insane  poor  persons,  such  |>erson  shall 
be  supjxjrted  and  maintained  by  the  county  in  the  manner  prnrided  by  law. 
( Idem,  ^  .">o 54- r)r);» 7. ) 

Insane  Asylums. — The  snperintemlent  of  each  jisylum  shall  he  a  phy- 
sician of  kuowleilge.  skill,  and  ability  in  his  profession  and  of  experience  in 
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the  tuauagemeot  and  ireatmeut  of  (he  itisane.  He  «hall  not  while  superiD- 
IndeDt  euga^  in  the  pnictice  of  hin  protessiou,  but  ?hall  devote  hiniacU'  ex- 
duaively  to  the  Kupervisiiiou  aiiij  cure  of  the  ii^yluiii  aiul  il»  iumates.  He 
^haJI  be  the  chief  executive  officer  of  the  iwyluui,  au«l  have  the  care  au<l 
Control  of  everything  eoinie^ned  therewith.     (  Mem.  i^  471,  472. ) 

Admission  into  Asylum — Person.s  atHicii'il  with  any  form  of  insanity 
may  l»e  a«iiuitte<i  into  the  aeiylurn  wlien  ihe  siiju-riiit^'iuient  (k'ctnsir  proiMible 
thai  their  cou<liiiiHi  t-an  Iw  iuiproveii,  ami  auy  fwitieut  may  be  (lii^4tar|j:-;(l  by 
the  suj»erii>lenilent  whenever  he  may  Ijelieve  that  the  condition  of  sncli 
jiaiieni  caiinot  be  improved  by  a  longer  Htay  in  the  a^yhini.  Pay  patiento 
not  sent  to  the  aitylnni  by  order  of  tJie  court  may  \m  admitted  in  accordance 
with  ihe  siatutes  and  the  by-laws  of  the  awylum.  The  several  ctmnty  iM)urt.s 
may  send  to  the  asylum  such  of  their  iiisjiiie  [Mjor  as  may  i>e  entitled  to  ad- 
misaoD  thereto.  The  counties  thus  s<*ndin^  shall  pay  Si*mi-aiintially  in  C7wh, 
in  adrauce.  such  suni^  for  the  sup|K)rt  and  mniuteuauee  of  tbcir  inxme  }M>or 
u  the  board  of  manajrers  may  deem  n^'cssary.  The  indijjcnt  insane  of  the 
Stole  shall  have  preference  over  those  who  Imve  the  ability  to  (.jay  for  their 
support  in  the  ai*ylum  :  and  if  there  be  no  pn>visiou  in  the  asylum  for  the 
ac!iY>nimo<Uition  of  all  the  inK.'ine  [terson^  in  the  State-,  recent  crises  of  iu- 
aauity — meaning  cases  of  le^  than  one  year's  standing — shall  l»nve  prefer- 
enue  over  cases  of  more  than  one  year's  standing.      (Idem,  §§  473-480.) 
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MONTANA. 

(Muntiina  In«inf  A(<ylum  at  Wann  Sprinsfs.) 

Appointment  of  Guardian. — Upon  the  veritic<l  petitiou  of  a  relative 
iir  friend  that  the  perstm  is  insane  ur  menially  incompetent  to  manafre  his 
|im(ierty,  tbe  District  Court,  or  a  judj^e  ihere4>f,  shall  ^ive  notice  to  thy 
alleged  incompetent  person  of  the  lime  and  place  of  hearing  the  case,  not 
W  than  five  days  before  the  time  so  appointed,  and  such  fierson,  if  able, 
ihall  be  in  attendance  before  him  on  the  heariutr.  If,  alter  a  full  hearinjf 
lud  examination,  it  Hp|>ears  to  the  judire  that  ibe  [>er}4oii  is  incajmble  of 
likin;:  cure  of  himself  ami  manajrinir  his  pro]i<^rty,  he  shall  app«iint  a  guar- 
tlian  of  bis  person  and  esUite.  Every  such  j;^uardi:in  hiM  the  care  and  cus- 
tody of  the  person  of  his  ward,  and  the  manavf  ment  t>f  all  his  estate,  until 
Itc  w  lepilly  disohartrwl.  He  shall  STive  a  bond  to  such  ward  in  the  manner 
prescrilM-^i  for  the  guanlian  of  a  minor.  Every  such  iruardinn  lias  all  the 
powers  and  duties  of  ^juardians  of  miimrs,  as  sjiei'iKed  in  Chapter  XIV.,  of 
litl<'   XII.  of  the  C^leof  Civil   Pn>cedurt!  (§§  21»7»)-2i»72.      HI.  :W), 

Restoration  of  Insane  Person. — Any  |ierson  declared  insane,  or  his 
ffuardian  or  any  relative  within  the  thinl  detrree,  or  any  friend,  may  |)eti- 
tiou  the  Dislrit'l  Court  to  have  the  fact  of  his  restoration  lo  <*a|>acity  judicially 
ine<i.  C|x>n  reccivin«r  the  |K*tititin  the  jndjr-'  shall  ap|M)inl  a  day  for 
ing.  ami  U|x>n  the  i^etitioner's  re<[uest  order  nil  itivestiinttion  liefure 
tjurh*.  which  shall  be  suntmone<l  atid  iin[t:in4dled  in  the  same  ma  niter  as 
oiKor  juries  in  civil  actions.  A  notice  shall  l»e  jrivcn  to  the  jjuardian.  luis- 
lianii,  nr  wife,  ii'  there  l^  one.  or  father  or  mother  if  livinir  in  the  county. 
On  the  trial  any  pers"u.  in  the  discretion  of  the  judj;e,  may  be  subpoenaed 
and  examin^^^l  as  in  other  cnses.  If  it  Vh*  f<»nntl  (hat  the  insane  f»er9on  l>e  of 
IDund  mind  and  ca|iable  of  taking  care  «>f  himself  and  his  properly,  his  resto- 
^Mon  shall  tw*  adjud:;e«l  and  the  cuardinnshi|i  shall  <:vase.      (Idem,  §2^73.) 

Commissioners  of  the  Insane. — The  governor,  secretary  of  State,  and 
dw  atlornt'y-t.'eneral  constitute   the  State  Board  of  Commissioners  lor  the 


242 


LAWS    RELATIXQ   TO  THE    INSANE. 


luaane.  Such  commiasionerH  have  power  to  jtreitorihe  rule.-*  for  tlieir  owu 
guvernmeut ;  ami  to  provide  hy  t-oiitrart  for  the  wire,  c'UHto<ly,  nmiuleiiuDce, 
and  treatment  of  the  iuiyine  in  a  wift^  uiid  »uiUiIde  building  for  that  pi]r|Kj>ie, 
which  is  known  aji  the  Stale  Insuue  AHylum.  The  comrnfl  therefor  jihiill  l>e 
let  to  the  J<>wejJ.t  and  bei*t  bidder  ;  and  such  contract  8lmJl  reijuire  the  jK.TSon 
entering  into  the  i>anie  to  receive  all  personr^  niijudjtred  insiine,  and  to  keep, 
luaintain,  and  treat  them  in  acoordance  with  the  reipjirerneutii  of  the  com- 
missioners. 8uch  contract  shiill  not  continue  for  more  tlnin  two  years,  nor 
beyond  the  date  of  cunijMetiun  of  the  State  Asylvnik  for  the  Jusjute.  Such  con- 
tract rihall  retpjire  the  ])erson  littering  intt>  the  same  tti  furnish  all  necessary* 
attendance  and  assistautj<  ietjuirtnl  Uy  tlie  niediciil  and  all  other  departments 
in  such  asylnrn,  and  that  there  Ik*  furnishe*!  well-venlilnled,  pro[>erly 
wuriue<l.  and  suitable  nwma  or  apartnientft,  anil  pnM  and  wholesome  ibod 
and  clothing  for  the  patients.      (Political  Code.  ^4:^  2261-2269. 1 

General  Provisions-— The  bonrd  niny  se\u\  a  |tfUient  to  an  asylum  out 
of  the  Slate,  at  the  ex]>e[ise  of  the  Stale,  if  the  jmlietit  ij-  imligent.  Idiotic 
persons  are  considered  as  insane.  The  board  mar  discliarge  |H'rsons  Ht  to 
be  al  large,  ratientj?  hhall  lie  permitted  to  write  to  persouii  selecteti  by 
them.      (Idem.  §§  22^0-22^*1. ) 

Examination  and  Committal  of  Insane  Persons. — If  it  np]>ennt 
tu  a  maj_M-^trate  ihat  a  [terson  is  wj  far  distirdered  in  bi^  mind  as  Ut  endanger 
heiilth,  |K'rsoii.  or  pro|W'rty,  he  Rhall  it^ue  a  warrant  directing  sueh  person  to 
be  tuken  I>efore  a  district  judge  in  the  county,  or  in  his  alfS^nce  Uetbre  the 
chairman  of  the  county  commissioners.  Witnesses  shall  be  subjxvnae*!,  in- 
cluding at  least  two  gniduates  of  nieilicine.  Tlie  physicians  shall  hear  the 
tCi^tinioTiv  anil  make  a  jK'rsonal  exaniinatii>n  of  the  alleiied  itisane  per^son. 
The  phvsiciaiis  shall  thereuiKin  n\ake  n  certificjile  describing  the  patient  and 
his  coriilition.  in  a  form  prescribed  by  statnte.  The  judge,  if  he  believes  the 
perwm  insane,  shall  order  Ins  commitment.  Jind  direct  the  ntherilf  to  deliver 
him,  with  the  order  uf  the  judge  and  the  certificate  uf  the  physicians,  to  the 
officer  in  charge  of  the  insane  asyluin.  (Idem,  §§2300-2308.  as  amended 
by  Laws  of  1897,  p.  168.) 
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>3EBRASKA. 

(NehriMka    Hospital    fttr   the    Insiiny,    Lint'uln ;    Asvlum    for   the    Chronic    Tneane, 
Uoittin^ii ;   Xorfnlk   Ile^spilA]   for  the  insane,  Psorfnlk.) 

The  term  "insane'*  includes  every  species  of  insanity  or  mental  derange- 
ment. The  term  '* idiot"  is  restricted  to  [H^rsous  supposed  to  he  naturally 
without  mind.  No  idiots  shall  be  admitted  as  patients  to  &  State  hospital, 
f  Nehra-^ikn  Comp.  Statute.s.  §  ;i372.') 

Guardians. — The  Probate  Court  n:iay  appoint  a  (guardian  for  an  insane 
or  incom()etent  jjersou  upon  the  ap])lrcntioTi  of  relatives  or  friends  of  such 
person,  and  atler  notice  ^iven  to  the  supftowd  insane  ]*erson  of  the  time  and 
pla<^^  of  hearing:,  not  loss  than  frinrtccn  days.  If.  after  a  henriuir.  the  court 
determines  that  such  person  is  inca]mlde  of  nifiimpiiit:  his  profi^^rty  or  lakinp 
care  of  himself,  he  shall  ajtjtoint  a  ^'uanliari.  Such  jrnardinn  shall  have  the 
care  and  custodv  of  the  perstm  and  the  mariajrenient  of  all  of  the  estate  of 
his  ward.  Upon  a  like  application  a  puanlian  may  He  appointed  for  a 
Bpendthrift  after  due  notice  and  a  full  hearini;.  The  |Knveri*  and  dutie**  of 
guardians  us  to  the  mana^rement  of  the  estates  )»f  their  wards  are  similar  in 
all  respei-ts  to  those  of  ^uanlinns  of  minors.      ( Idem,  §§  f^22;'>-3227. ) 

Insane  Asylums. — The  iusaue  aaylum  ie  uuder  the  charge  of  three 
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Iruicteea,  who  have  the  ^enerul  control  auil  innnagement  of  the  hos))itJi1.  with 
full  fKtwer  to  make  all  by-laws'  neof--«ary  tor  tin  ir  g^overnmeiit.  I(  U  the 
duty  of  a  majority  of  t-lie  Uoanl  U>  vifiit  llie  hu>ipiiiil  <iimrter]y.  Thy  ^v- 
crnor  shall  appijitit  a  ^u]X'rinteu(lent,  whi>  niny  :)])[Muiit  two  a^^nistaiit  piiyd- 
icians  f(»r  the  hospital  for  the  inwme,  i>m?  of  whom  shall  he  a  woman.  The 
juperiulendeut  shall  l>e  a  physician  of  acknowledjreJ  skill  and  ability,  and  a 
^raihiai^  of  a  regular  medical  college.  He  i«  the  chief  executive  officer  of 
the  hiiecpital.  and  holds  his  office  for  u  term  of  six  yean*.  He  hm*  the  entire 
control  of  the  me«li<'al.  moral,  aud  dietetic  treatment  of  the  |Mitieijt.s  and 
ihall  see  that  the  sevemi  officers  of  the  institution  faithfully  and  diligently 
discharge  their  respet'tive  dutiesi.     ( Llem,  §§.*^;Vil,  3.*^2r»-;^;^;il.) 

There  are  altyj  a  Slate  hospital  for  the  insane  at  Noriblk,  and  oue  for  the 
chronic  iu*ane  at  Hadtin;^,  both  id*  which  are  umler  the  management  of  the 
Board  of  Public  Lands  and  Huildings.  The  jrovernor  appoiutii  the  au|)erin- 
lendents  and  other  officers  uf  ihe-^e  a.-ylunis.     (Idem,  ^  S^iTT-S.'JTD. ) 

County  Commissioners  of  Insanity. — There  is  in  eiieh  county  a 
board  of  commissioners",  consistinir  of  three  persons,  styled  the  Commissioners 
of  Insanity.  The  clerk  of  the  District  Court  is  ex-officio  a  nieml)erof  the 
lioanl  and  the  clerk  of  the  same.  The  (tther  meJulH^rs  are  up|H)inle«I  by  the 
jui^lire  of  the  District  Court,  one  of  whom  shall  be  a  resi^ct^ible  practising 

eynciau  mid  the  other  a  respectable  practisin^^  lawyer.     Such  rommissionen* 
ve  cog^nizance  of  all  applications  for  adtinssioii  into  the  State  hospital  or 
for  the  safekeeping  otherwise  of  insane  persons  within  their  respective  coun- 

6«.    (Idem,  ^§.'i3:5H-:i;i:iy.  > 

Admission  into  tlie  Hospital. — Application  for  ndmb^sion  to  the  State 
Hue^pitul  ehftll  l>e  nuide  in  writing  in  the  milureof  au  information  verified  by 
atfidaviu  stating  that  the  |>erw>n  in  whose  behalf  the  aj>pli<'aiion  is  made  is 
believed  by  the  informant  to  be  insjine  aud  a  tit  subject  for  custody  and 
tmitmeDt  in  the  httspital.  Ou  the  filing  of  such  information  the  Conimis- 
•iiiuers  of  Insanity  shall  invcj-tifratc  the  L"Touriils  of  the  information.  For 
thn  purpose  they  may  refpiire  the  |)er^)n  allcircd  to  be  insanp  to  be  brought 
Iwfore  them,  and  ihey  shall  jiroviiir  him  with  suitable  custoilv  niilil  their  in- 
rwtigaiion  shall  l»e  coucluded.  Tiny  shall  hear  the  testimony  for  attd  against 
*Qch  npplicatitm,  if  any  isoflt-red.  The  commitiaioners  shall  ap(Muut  si>me  regu- 
lar pmcfising  physician  of  the  county  to  visit  or  sec  such  perwHi  and  nuike  a 
[KT^innl  examination  touching  the  truth  of  the  allegations  in  the  informa- 
tion. Such  physician  shall  ciTlify  that  he  hius  in  pursuance  of  his  ap|M>int- 
fneul  made  a  careful  j)er«f)nal  examination,  ami  on  sii'h  exnmiimiion  he 
fimis  the  person  in  question  iiisanc,  if  such  be  the  fact.  On  the  return  of 
th*  [ihy«cian's  certific^ite  the  comnussioners  shall  com-bide  their  iuvestiga- 
tioti  anil,  havinu  done  so,  shall  titid  whether  the  [H^rsini  alleged  to  be  insane 
i»  insane,  and  if  so,  whether  he  is  a  fit  sohjeit  for  trciitnifiit  and  **ubtody  in 
ifif  hrtspitnl.  If  ihcv  find  such  jwrsou  insane  and  a  Ht  subject  for  cuslo<ly 
tod  treatment  in  the  hiMpituI,  they  shall  issue  their  warrant  stating  such 
fiodiug,  authorising  the  su|>erintendent  of  the  linr«pital  to  receive  such  |K*rson 
u  a  paticmt  therein.  Ru<di  warrant  and  ilnplicnte.  with  finding  and  certifi- 
er e  of  the  physician,  shall  be  delivered  to  the  sheriff  of  the  <*ounty,  who 
•hall  i-xe^iife  the  same  bv  (y)nveving  such  perstm  to  the  hosjiital  antl  deliver- 
tttj  him  with  such  dupliaite  and  physician's  certificate  aud  finding  to  the 
tu|»rinteaile»L     ( Idem,  §§  3340-384*2. ) 
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NEVADA, 

(Xoviidd  Hospital  tor  MniUiI  DUoflsts,  Rono.) 

Jurisdiction. — The  T)istri<1  <'<uirfe  liavt^  jiiriwiiction  over  the  person 
and  e^tiiles  uj' i<li'»t.s  arnl  inKiiif  perfeons.      (^tStatutes  nt'  NevaiJa.  ^  U4H9.  > 

Inquisition  as  to  Insanity.— ('[wn  an  appHt-atioii  uiuler  ualh,  setting 
forth  tltut  11  [K^rHiJii  hy  rfiihoii  (if  iiirtaiiily  is  ilurigLTuUf^  lu  lie  itl  hir^e,  the  dish 
trit't  ju*lji:e  .shiill  aiu.sc  sui-h  ]M:'rHi>u  tu  Uc  hroiij.'ht  Iveibre  Lini,  umt  ehall  aura- 
moil  at  tlie  siunv.  tiiiit.'  and  (dure  two  or  mure  witueases  having  had  frpqupiii 
intercourse  wiili  thi-  [)er»<jn  tluriiig  ihe  iuw-  of  bi.s  alleged  insanity,  wlio  t^halt 
tftstity  ai4  to  their  knowledge  of  isueh  perwni.  At  the  B:t»ie  time  he  shall 
eautiti  two  ^raiiuale."*  <»!'  niedit  itie  to  appear  and  exninine  the  jx^rson,  and  it" 
after  ^^ucli  exjiminiuioii  ami  u  earelnl  jiearinir  ihev  eerlifv  on  oalh  that  the 
person  is  insane,  iuid  it*  tliu  dislriet  judge  lie  sittislied  of  the  exislenee  of  in- 
sanity and  llitil  it  wonld  he  dangerons  tiir  siieh  insiuie  iKTsim  to  he  at  large, 
he  shall  direct  the  f^lierilf  to  onivey  sneh  iusune  person  to  the  Stale  eapirol 
aitd  jdaee  hiin  LMuk'r  ehjirge  of  llie  seerelary  of  Slate.      {Idem,  §  1457..) 

Appointment  of  Guardian. — When  the  inpane  |»er>i<jn  is  able  hy  the 
poKM*si-in[i  i)f  pru]«.Tty  to  pay  ihe  expenses  attendant  iij>on  his^'onimilnient  and 
nuiintenanee  at  the  State  Anylnni,  the  judge  ishall  appoint  a  guardiiin»  who 
sluill  he  ttnliject  lo  the  general  liiw  in  relation  to  gnardiaiis  as  far  tu^  the  same 
may  he  apjdi<?iihle.  If  there  is  not  sntfieient  money  in  hand,  the  judge  shall 
order  the  Kale  of  the  pro|jerly  i*f  sneh  jerwin,  or  so  tnurli  (liereof  as  may  he 
ueeessury,  uud  the  guardian  shall  n]>|Mnn(  trustees  to  pay  nil  |iro|)er  eosts  and 
charges  ineideiiliil  to  the  eitre  and  sii[ip<Ht  tA'  snth  insane  person.  If  sueh 
iusuiiu  person  hat?  no  property,  hut  hiis  relatives  in  the  degree  of  hiishaud  or 
wife  or  father  or  mother,  of  snffident  means  lo  siipjtort.  such  insane  i>er»ou, 
the  judge  shall  order  ail  siieh  expenses  to  be  paid  liy  them,  und  may  asses'S 
the  same  among  sueh  kindred  as  he  mav  deem  just  and  equitable.  (Idem, 
§  145X.  I 

Commissioners  for  the  Care  and  Maintenance  of  Indijj^ent  In* 
sane. — The  governor.  State  ecmiptroller.  und  Slate  treasurer  iiaistitutc  a 
l>onrd  of  eouuiiissionerH  for  the  pnr|M)se  ul'  providing  for  tlie  care  and  niaiii- 
tenanee  of  the  irnligeul  inline,      i  Laws  of  1JSH7,  eh.  X^. ) 

Sueh  hoanl  has  full  power  und  eoutrtd  of  tiie  State  asylun),  and  may 
eetnhlish  sueh  rules  nud  regulutions  for  I  he  rare  thereof  as  they  may  deem 
pro|H'r.  They  ("hnll  eloet  one  iTsideul  iihysieiau.  who  shall  he  general  super- 
intendent, suhjeet  to  the  order  an<l  ilire<'lion  of  sueh  Imard.  ( Statu tes  of 
Nevad».  §§  1451,  1452.  ► 

Fund  for  Endifirent  Insane. — A  fund  shall  be  eptahlishe«i,  to  he  known 
as  ihe  Indigent  Dischargeti  Patients*  Fuml  lo  he  applied  loihe  relief  of  indi- 
genl  patients  diHrhariied  from  ihe  Nevada  rio.vpttal  for  JMenlal  Diseases,  uuder 
the  direction  of  the  commi^ioners  for  the  rare  of  indigent  insane,  {  I^iws 
of  1^9i*,  eh.  I2:ij 

NEW  HAMPSHIRK 

(Now  Htuiap^hiro  t^tate  ll'i*piijil.  Cnneord.) 

The  words  *'  iuiaane  [lerson  "  shall  include  every  idiot,  -non  compon,  luuRtic, 
insane  or  distraeted  ]ierson. 

Tlie  word  ''sfH^ndlhrifl  "  shall  inelude  every  one  liable  to  Ik;  put  under 
guardianship  on  a(<'onnt  nf  excessive  drinking,  gaming,  idleness,  tiebaueherv, 
or  vii'ious  habits  of  any  kiud.     (Statutes  of  New  Hamjishirtj,  title  2,  cli.  2, 
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Guardians  of  insane  Persons  and  Spendthrifts;  Appointment. — 

On  the  application  of  a  relative  ur  t'rietiil  uf  an  insane  [K*r»ou,  or  uf  the 
orrrseer  of  the  |XK»r  of  the  town  where  he  lives,  the  prohate  judge  Hhall 
cauM  inquisition  with  notice  to  l»e  mAi\v  Uy  three  Huitahle  persons,  if,  uiion 
(he  return  of  the  inquisition  and  due  examination,  it  is  decreed  that  the  {per- 
son is  insane,  tlie  judjre  ehall  appoint  a  guardiau  over  him.  Any  |ier^m 
who  by  eice&sive  drinkiujr,  etc.,  so  waate!«  his  i*^lalie  or  ni^glerls  his  husine^ 
'i:^  to  ex^Kise  hiru  or  hi?t  family  lo  want  or  suti'eriu*;,  tthall  lK.Mlecnu-d  a  s[K:nd- 
thrif\  ;  ami  upon  coniplaint  in  \vritin>r  made  tu  the  judj^^uuf  prohate  the  jud^re 
shall  appoint  a  day  of  hearing;  and  if  u|Min  due  notice  and  cxaininalion  it 
appear^  that  such  {jenjon  18  a  8pendthrifu  the  juil<.,^e  i^hall  ap|H>int  a  8uiiahle 
penion  to  be  his  guardian.  Every  guardian  e*u  Hp|K>inied  sliidl  iminediaiely 
give  public  notice  thereof  in  some  newii|»a|>er  circulated  in  the  virinity,  or  in 
such  ncrt'spaper  as  the  court  shull  d)re<.L      (  Idem,  title  24,  ch.  17i*.  j 

Powers  of  Guardians. — The  ^ruardians  of  a  s|>endthritl  may  employ 
him  or  his  ehildreu  In  any  r^tiitable  labor,  or  hind  thoiu  out  )>y  written  ccm- 
tracc  for  a  term  not  exceeding  one  year.  If  the  judge  i.s  satisfied  that  the 
e&late  of  the  ward  is  not  suHicieut  to  diw^harge  his  ju.>t  deUU.  he  may  decree 
that  the  estate  be  settleil  a*  insolvent,  and  thereupon  such  prot-eeilings  may 
he  had  as  in  the  case  of  insolvent  etft4iteii  of  deceased  {>er.4ons.  Such  guar- 
dians possess  all  the  jwwers  of  guardians  of  minors,  aud,  sulyect  to  the 
direction  of  the  probate  judge,  shall  Imve  the  management  aud  control  of 
the  pro[»erty  t>f  the  ward. 

Commitment  to  Asylum. — ^The  parent,  guanlian,  or  friends  of  any 
iiwatie  i)ersou  may  trause  him  to  bo  c«)mmiHel  to  an  asylum  with  the  consent 
uf  the  trustees,  and  there  supported  on  such  terriH  iw  they  may  agrtn?.  An 
iu^ane  |»au(>er  aup|X)rted  by  the  town  may  be  oommitte«l  Ui  an  asylum  l»v 
tinier  of  the  overseers  of  the  iKH>r,  and  there  supported  at  the  ex|)ense  of  the 
town.  If  the  overseers  neglect  to  make  such  order,  the  Supreme  Court  or 
my  judge  liiereof  may  order  such  pau|>er  to  be  trommitted.  If  any  insane 
|ier«>n  is  in  auch  cromlition  as  to  render  it  dangerous  for  him  to  \ie  at  large, 
tay  judge  of  probate  ou  the  petition  of  any    [»er8on,  and   upon   notice  to  a 

lectman  of  his  town  or  to  his  guardian,  may  commit  snch  insane  jierson. 

o  person   shall   l)e  <Nmimitte<I  lo  the   asylum   except  by  nn  order  of  the 
preme  0)urt  or  any  ju<lge  of  probate,  without  the  certificate  of  two  reput- 
able physicians  that  such  (M»r-»4»u  is  insjiius  given  atler  a  persctnul   exumina- 
tiou  made  within  one  week  of  the  coniniiltah      (Mem.  title  "I,  ch.  10.  §4^  14- 

When  application  is  made  for  the  comuiittal  of  any  [icrsou  lo  the  asylum 
for  the  insane,  the  court  or  judife  may  ap[¥>iiit  two  reputable  physicians  to 
rxnmine  snifl  jwrsim.  with  or  without  notice  to  him  or  her.  Said  physicians 
shall  irnukeliately  re|K>rt  the  result  of  their  examination  to  said  court  or 
judge-  who  may,  ujnin  such  re|Mirt  and  such  eviden<'e  as  can  l»e  produce*^ 
opler  ^id  person  to  be  committer!  to  said  asylum,  when  there  is  sutticient 
rt«a*m  for  making  such  order.      (  IjHws  of  1X1(5.  oh.  14.  ) 

Support  at  Asylum. — Any  insane  {terson  tlins  cominirte^t  who  has  no 

meaiL«  of  supiK.»rt  an«l  no  relatives  itf  «urticient  nbility  fli!)ri.'i'idih-  llirrewirh. 

and  no  settlement  in  any  town  of  this  Slate,  shidi  be  sup|x»rted  hy  the  nmnly 

fr^wa  which   he   was  eomniitte<l.      Insane   fx^nwrns  charged  with   crime,  the 

nishment  for  which  is  death  or  <*onHnement  in  the  State  pri.-^n.  t^hall   lie 

pptrted  nt  the  ex|)ense.  of  the  Slate.     The  county  4)r  town  |Miying  the  ex- 

of  the  suf)f>ort  ni'  an  inmate  ni:iv  reviver  the  amount   paid  of  the  in- 

if  of  sufficient  ability  to  pay.     (^Siatutes- of  New  Hamijshire,  fcj§2l>-25.j 
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Discharj^e  from  AsyEum. — Any  injrstin  inuy  he  diwliarjreil  from  such 
asylum  hy  any  three  of  the  tniHtees.  hy  the  n»rtiiiu.ssion  r>l'  lunacy,  or  hy  a 
justice  ijf  the  .Sii|)reuie  Cuurt,  wht^uever  a  turther  detcnliuii  at  liie  a:*yluiii 
is  ill  their  ojiiiiioti  iiiuiw«*san*.      ( Ideru,  §  27.) 

Trustees  to  Visit  Asylum. — One  of  the  tnistpes,  at  loast  twice  every 
mouth  ami  wilhuut  prfviou^i  uotit^,  shall  visit  the  ufyiuai  ami  ^.'ive  oppor- 
(ntiity  to  every  inmate  to  make  (<>  him  in  jtrivate  any  statcmeiiti*  he  may 
wihh.  If,  ill  thuir  ju^lirineiit,  a  furlher  lielenliuii  is  uunecfi^tiury,  it  shall  Iw 
ihrirthily  in  iliwrhiir^e  .-surii  iiiiniite.      (Itleiii.  ^*J^.) 

Commission  of  Lunacy. — All  ihth^iis  ile|irivcil  uf  their  iil)erty  hy 
lrt*in;:  cointuitleii  to  eunliMly  itr*  insane  f^erMHis  shall  Ite  wanlj*  nf  (he  State  and 
subject  U\  HtiUe  su^R!rvisiou.  The  Slate  Board  nf  Healih  j-huli  constitute  a 
conuiiis-siuu  of  lunacy.  The  coiniui^Hon,  or  one  or  more  uf  its  members, 
Bhail,  without  previonn  notice,  vi^it  an<l  tluinnitrblv  insjH^ct  all  inslitutioi-.P  for 
iinmiie  |ierj«>n.s  as  often  at*  once  in  four  nioiilhs.  Tlie  <*oiiimi.s-;i(jit  slmll  keep 
a  correct  reconl  uf  the  nuudier  of  ctimiiiitineats.  dischargei*,  and  deaths  at 
each  a.-ylum,  and  of  the  a^^e,  sex.  and  luilionnlity  of  each  |>erHon  committed, 
dirtchar^red,  or  declared,  and  rc]tort  the  same  atuniiilly  to  the  governor  and 
counsel.  The  8U|K'rinUiHlerjt  ol"  cv*Ty  a.-iylinn  shall,  within  tliree  days  after 
the  <*ommitnieut  thereof  of  any  |>ersoii.  notify  the  coiiuuii^siou.  iiiid  such 
sui»t;rinternlent  Bhall  at  all  iitmv?  furninh  to  the  c<»niiniiision  such  informatioa 
as  it  may  request     (Ideiu.  §§31-35.} 

NEW  JEIiSEY. 
(New  Jersey  State  Hfwpitnl,  Trenton  ;  New  Jcrspy  State  Hospital,  Morris  Pluinf.) 

Inquest  of  Idiocy  and  Lunacy. — AH  ca.-ics  of  iditM!y  and  lunncy  are 
ilelerminerl  by  imjne^l  ami  a  C4mimisKioM  oi'  idiocy  and  lunacy  issued  out  of 
the  roiirt  of  ClKUicerv  and  returnable  thcrctn.  If,  u[w)n  such  in<|iiest»  idiocy 
or  bma<'v  be  found,  the  chancellor  ^hall  tanse  to  be  traur-niitied  to  the 
OrphuuK*  (ourt  of  the  county  where  such  lunatic  or  idiot  resides  a  cerlitied 
cupv  of  all  procee<lin^^H.      (i'lpiieral  Statutefj  of  New  Jersey,  p.  1696.) 

Appointment  of  Guardian. —  ['|jon  return  made  and  applicatiou 
thereibr  to  tlie  Orphans'  Court,  wiich  court  shall  appoint  a  jL'uanlian  of  such 
idiot  or  Innatif.  wfio  shall  have  the  care  and  Hafekeepiiig  of  h\n  perwjn  and 
pn>(ierly.      (Idem.  p]t.  H-IMJ,  ]ri*i7.  §^  1-:1 ) 

Court  may  Order  Sale  of  Lands. —  If  any  sueh  idiot  or  lunatic  is 
juHtlv  indeltted  beyond  his  ability  to  pay.  or  if  hi:^  persiuial  estate  is  in>*uffi- 
wnt  for  the  i*up|>ort  and  maiittenance  of  siuh  Innaiic  or  idiot  and  his  hou»ie- 
hold,  the  Orphans'  Court  of  the  annity  in  which  tlie  projxTly  is  situated  or 
the  chancellor  may  or<ler  the  guardian  to  ssell  such  part  of  the  lunatic's  real 
property  as  the  court  may  deem  Hutticicnt  to  pay  s:ucli  debts  and  the  neces- 
sary eXjieuHc  for  the  sup|>ort  and  ninintetmnce  of  the  idiot  or  lunatic  or  his 
household.  The  guardian  shall  in:ikr  a  di'cti  tti  the  purchaser  for  the  real 
CHtate  H>  si>hl.  which  shall  set  forth  the  rjrdcr  at  large,  and  shall  vest  in  the 
purclia.«er  an  gtwKl  a  (itle  to  the  e.«tiite  as  the  iiliot  or  luunlic  jMisw^ssed  nt  the 
time  of  the  making  of  the  order.  Such  lands  may  also  lie  sold  by  or<ler  of 
the  chancellor  upon  an  application  bv  the  guanlian.  (Idem,  pp.  1697, 
H;jlH.  17(Ki) 

Bond  of  Guardian. — Every  guardian  nrdered  to  sell  lands  shall,  before 
or  nt  the  time  of  making  the  report  of  the  sale,  enter  into  a  bond 
sei'urity  iw  tlie  cliani-elh>r  shall  deem  sufficient  for  the  faithful  discharge 
the  trust  committed  to  him.      (Idem,  p.  1697,  §  10.} 
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Proceeds  of  Sate. — All  moneys  arisiug  from  any  sale  shall  !>e  put  out 
at  intert-st  on  j:(mk1  ami  suJficieut  security  of  unemninibereil  real  estate ;  or 
if  ihe  chauivllor  shall  so  <lire<'l,  in  (jomls  of  L'nite«i  Stiitfs  or  of  this  State, 
hut  ill  nn  other  way  whatever.  Whenever  after  a  sale  so  made  it  shall 
Iteeome  nee«*«iry  to  apply  any  of  the  prooeetis  to  the  jiijpjKjrt  of  sinch  idiot  or 
lunatic,  the  guardian  shall  ap|)Iy  i<>  the  Orpltaii.V  Court,  whirh  sliall,  on  due 
proof  in  addition  to  the  oath  of  8urh  jruanliun  thai  such  application  is  neces- 
arv,  order  and  iliret't  the  appropriation  of  .so  ttiurh  of  suth  pnH-eeds  as  is 
neeeasarv  for  sui-h  9up|K)rt,  a|H?t'ifyintc  iu  itn  order  iht*  amount  [ier  year  to 
be  applied  for  i*ui'h  supi^Mt.      [Idem.  p.  IGlfM.  ) 

New  Sureties  to  Bond. — Wlieuever  the  Orphans'  Cimrt  shall  suspect 
that  the  sureties  of  the  giianliau  or  any  of  them  are  failing  or  in  duhioiLs  oir- 
cumstanees.  thev  mav  re^^uire  i*u<-'h  guartlian  to  ^ive  addilioual  surelie^s.  and 
upon  refusal  or  neglect  may  displace  such  guardian  and  appoint  another  ia 
hi*  plaoe.      i  Ideu),  p.  I*j99. ) 

Death  of  Quardian. — In  ease  of  the  death  of  any  guardian,  the  Orphans* 
Court  shall  forthwith  apjwint  another.  Whenever  n  new  guardian  \a  h\>- 
pointeii,  the  representatives  of  the  de^^eaiWMl  guardian  shall  ucixiunt  to  such 
new  guardiau  for  all  pro|>erty  iu  their  possession  ur  under  iheir  control 
belonging  to  such  idiot  or  lunatic,      (Idem,  1877.  ]v  \H\K). ) 

Account  of  Guardians. — Guardians  of  idiots  or  luimtit^s  shall,  once  ia 
three  ye,ara  or  ofteuer,  in  case  the  Orphatis'  Court  rfliiill  so  order  and  direct, 
ivuder  to  the  trourt  from  which  the  ap[K>ititinetit  wius  received  a  true  account 
of  the  aiiministralion  of  the  estate  of  such  tdint  or  lunatic,  aii<t  mi  the  death 
nf  .*uch  idiot  or  lunatic,  or  upon  his  r(»storation,  the  guardian  may  he  ctnn- 
|>ell«d  to  render  an  account  of  his  ailministratioii  of  the  estate  iu  the  game 
Tnaoner  afl  executors  and  a^Iministrators.     (Idem,  p.  1l>9fl.) 

Idiot  or  Lunatic  not  to  be  Imprisoned. — No  lunatic  or  idiot  during 
the  time  of  his  lunacy  shall  be  committed  or  ileiaine<l  in  prison  for  want  of  hail 
ur  hiy  bodv  in  execution  in  any  civil  action  ;  and  in  case  any  idiot  or  lunatic 
»KaIl  l»e  so  arrested  iu  any  civil  suit,  he  shall  he  dis<*harged  on  motion  l>y 
the  court  out  of  which  the  procerw  issued,  or  ujjon  a  writ  of  halwias  corfms 
i»ued  out  of  the  Court  of  Chancery  or  the  Supreme  Court.    (Idem,  p.  1700.) 

Dangerous  Lunatic  at  Large — Any  two  justices  of  the  peace  of  any 
County  LU  which  any  lunatic  furiously  mad  or  dangerous  shall  l>e  found, 
mar,  by  warrant,  cause  such  person  to  be  a]iprehende<l  and  kept  safely 
lockM  up,  and  chained  if  necessary,  in  any  plai'e  provided  in  such  county 
for  tb©  reception  of  tminaics  or  lunatic  t»ers<ins ;  and  if  there  Iw  no  such 
plaop„  in  the  jail  of  such  county.  If  such  luiuitic  he  |>ossesscd  of  ]iro|»erty, 
the  ex{iense  incurre*!  by  such  detention  shall  lie  paid  therefrom  ;  l)Ut  if  he 
pQR<&«  no  property,  then  such  exjx^nsc  shall  he  charged  ufMMi  the  city  or 
township  io  which  such  jwrson  is  legally  settled  in  the  same  miuuier  as  other 
poor  persona.  (Idem.  p.  170<) ;  and  see  oh.  172  of  the  Laws  of  1mH8,  aa 
nmeode^l  by  ch.  44  of  the  Uiws  of  1H£)1,  ami  Laws  of  1«94,  p.  283.) 

State  Hospitals. — The  iState  hos])itals  for  the  insane  are  located  at 
Morris  Plains  and  at  Trenton.  The  management  and  control  of  each  hos- 
pital are  in  a  board  of  managers,  consisting  of  eiirhl  j>ersi>ns  ap|>oiiited  by  the 
pvemor.  bv  and  with  the  advice  of  the  senate,  and  holding  oriice  for  the 
trrm  of  five  years.  The  State  is  ilivide*!  into  districli*.  fnmi  each  of  which 
jxuifnts  are  committed  to  the  hospital  sitnate<l  therein.  Each  board  is  re- 
quirc^l  to  make  a  visit  to  each  county  asylum  in  its  ilistrict  at  least  once  in 
«»cb  year.      (  Laws  of  lHi»7,  ch.  205."  p.  447. ) 

Boarda  of  managers  are  authorized  to  make,  adopt,  and  enforce  rules  and 
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r^ulfttions  for  tlie  iJirtlril>iition  lK*tweeii  llie  twu  hosjiilald  of  all  jmtienta  sent 
thereto,  and  for  the  removal  of  |ttitieiit.s  from  one  to  the  other.  They  alpo 
have  |K)wer  to  appoint  medical  directors  for  each  hospital,  and  as  many 
assintaiU  physiciaur;  n^  they  .'■hjill  deem  necessary.  Medical  director:?  have 
charge,  direction,  and  control  of  all  patients  tind  of  nU  [lerKjus  enpigfnl  in 
the  care  (jf  such  patients,  Kulyect  to  the  ri:h*.s  re|riil»lionR.  and  hy-laws 
adopted  hy  the  lioard.  Such  tiiunajrers  shall  niaintaiii  an  eH'wlive  ins]«'ction 
of  Hurh  lutspitids,  fnr  whith  purpos*-  one  or  uiorL'  of  tlu^nt  >hull  visit  each  of 
theiu  at  leuit  once  iu  every  week,  two  or  more  at  lenst  onir  in  every  niuiith. 
a  nuijority  at  leajit  once  in  every  three  nionlhs,  and  the  whole  iward  once  a 
year.  They  shall  aniaially  rej>ort  to  the  ^overiior  the  year's  operations  and 
the  actual  folate  of  the  li<js)»itals.      (Geiitra!  Statutes  of  New  Jersey,  p.  1^82.) 

Commitment  of  Insane  Persons  to  Asylums. — No  [►erson  shall  l)e 
ailioitteil  to  a  iuw^pital  for  the  insane  either  public  or  private,  except  on  the 
iilih;^  of  a  rei|yfst  for  the  admission  of  such  jt'i-son.  hy  hiii  relatives  or  s^iue 
other  persiiUH  interestdl  in  lii:*  wclfnrc.  wiih  the  nie<lical  dirwtnrof  the  hos- 
pital ;  there  uuisl  also  accimipany  rlie  recpiest  a  ccrtiticatc  under  (»uth.  of  two 
physii'iiins.  .settinj;  tiirth  such  |>erson'H  insanitv.  No  pt^i'son  f^linll  bo  r*>  cou- 
tiued  for  loiv^er  tlian  fifieea  days  unless  the  approval  of  a  justice  of  the 
Supreme  Court  or  a  judjre  of  the  Circuit  Court  or  Court  of  Common  Pleas 
be  indorsed  ou  the  certificate  of  itisanity.  8uch  justice  or  judge  may  iunti- 
tute  an  in<|uiry,  and  may  call  a  jury  to  ascertain  the  question  of  insanity. 
If  the  justice  or  juilirc  nuikine  the  in<|uiry  (Jeterniirte  that  tlie  person  is  not 
insane,  he  slmll  so  certify  t«>  the  meilical  director,  who  shall  thereu]>oti  dig^ 
churtje  the  patient.      (  Laws  of  lKi)8,  eh.  IMO,  45  1.) 

Qualifications  of  iWedical  Examiners^  Certificates. — Each  phy- 
sician certifying  as  In  the  insanity  of  a  jicrson  shall  he  of  repntaliU-  charac- 
ter, a  pradnate  of  a  loirnlly  incorporated  medical  college,  u  jxrmancnt  resi- 
dent of  the  Stale,  and  of  iive  years"  ex[>erience  in  the  practice  of  his  profes- 
BJou.  Each  certiticate  shnll  he  ninrlc  on  a  personal  examination  of  the 
putieul.  according  to  forms  prepcriheil  l>y  the  nianagerg  of  the  asylum,  shall 
he  datxMl  not  more  than  ten  ilays  ]>rior  to  the  commitment,  and  shall  ci>ntaiu 
a  thorough  ileseri]>lhui  of  ihe  jiatient.      {Mem,  ^2.) 

Commitment  of  indigent  Insane. — If  the  patient  is  indigent,  the  jup- 
ticeor  jjidge  ill  cnnihu'ting  the  iiupiiry  shall  Hwertniii  and  stuic  in  his  <*ertifi- 
cate  whelluT  the  patient  has  snrticieiit  estsitc  tosn](}H>rt  liimstdf,  or  ln^  family, 
if  any.  If  he  ii^  indigent,  the  fact  shall  be  rc|M»rteil  t(»  the  r<tnnty  freehold- 
ers, who  are  rectuired  to  raiee  the  nioney  requisite  for  the  siipjx)rt  of  the 
patient.     ( Idem.  §5.) 
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(Manhftttan  Stnte  Hrwpitnl.  En^^t.  WanlV  T^taiid,  New  York  City;  Manhattan  State 
!Io»pttaI,  Wr^X,  Wnrds  l.^lnnil.  Nrw  York  ('it>  ;  Manhattiin  Stale  nosjiital.  at 
Crnlml  Irtli]i,  L.  T.;  T.ont:  Ishoul  Ptme  Hnt-piul.  Fl»thu4i.  Itnx'lilvn  ;  Long 
I'ilttiul  SiHto  H*'«pilul.  Kinir'-i  Pmk;  Stutf  Hninp..patlik-  }|<>^[1iUl^  Middletnwn  ; 
nml»i'>n  RivtT  StiUi.'  ll..'*iiitjil.  T''iiM;hki'i-ptiic ;  T'ticu  .Stnte  IlospittiU  TuDt;  Ring- 
hutntiHi  State  Ilntipiliil.  hujj,'hnnit"ii  :  Si,  Ltiw rennc  Stntp  Hfspital,  Oircten^burg; 
MfiTtonwftn  Stnte  H'>spit!il  ( f^r  eriniiiml  iitsiine).  FiHiikill  Lnnrfintc ;  ^Vilhintl  SlMte 
JloHpitiil,  WillurH  :  Rix-hester  StntP  Hn*ipiiiil,  R^irheidor ;  Biitlaln  State  Hitspital, 
Unrtnlfi;  Onwanda  StAto  Homeo)mthiL'  Hnspital,  Gowandn  ;  Punaemoni  St«te 
TiMfipitai  (fi-r  iii^une  e'liivicl-"),  Dmifu'iiinra.  i 

Jurisdiction. — The  juraliction  of  the  Supreme  Court  extends  to  the 
cUPti>rlv  of  the  person  nnd  the  care  of  the  property  of  n  jiersttn  infnmjH^ent 
to  niana^re  himself  or  his  aliuirs  in  coneetiueuce  of  lunacy,  idiocy,  habitual 
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ilriinkenue^  or  imbecility  arising  from  i>ltl  atre  or  1*»S9  of  nipmory  and  un- 
iJei>tAUiJin|;,  or  other  cau«?.  The  court  shall  preeerve  the  |iroi»erty  of  the 
ini'oiupetent  per»>ii  from  waste  or  destruction,  pruviile  for  the  |>ayment  of  his 
ilfhtd  and  for  his  :«afckc^'{unu,  utut  the  tnain(euun(*e  uud  eilucation  of  hi.s 
I^mily  out  of  the  iiroceeda  of  his  estate.  Thi-*-  juriridiction  isi  eiercisied  by 
means  of  a  c«>rn!nitttH*  of  the  j»erson  or  u  ruuimittee  of  the  property.  {^(.*ode 
uf  CHvil  rro«.-e.lure.  ^ii  2::'Jll--j:{:i*J. ) 

Appointment  of  Committee. — An  application  for  the  np]>ointment  of 
I  committee  must  l>e  made  by  fwtition,  wliich  may  be  presented  by  any  per- 
»a.  Where  the  incom[>etent  j^ersou  has  profK-rty  which  may  be  endmi^ered 
in  contie<juencc  of  hid  incom|jetcucy,  and  no  relative  or  other  person  applies 
f«»r  the  appointment  of  a  cimmittee.  the  over-iecr  or  superintendent  of  the 
|«ior  o{  ihe  tosvn,  disirirt,  county,  or  city  in  whicli  he  residciJ  yhall  apply  to 
tht'  prn|jer  court  for  the  ap|M>intment  of  .<ucii  a  committee.  The  |»eiition 
*Kall  l)e  in  wriiiiij;  and  veritii^l  hy  tht-  affidavit  of  the  jietitioner  to  ihr  effect 
tlmi  tlie  matters  of  fact  therein  stated  are  true.  If  the  court  issati:«Heti  that 
siivmn»itlrt>  ouijht  to  l)e  appuintcii,  the  court  sliall  nmke  an  t>nler  din-ctinj^ 
ib&t  the  cominitiuion  issue  to  one  or  more  lit  |H'r?'ons,  or-that  the  tjue^tion  of 
(act  arising  U|wn  the  com|>eteucy  of  the  i>er*»n  lie  tried  hy  a  jury.  The 
mmmissiion  ^liall  direct  the  commi:i:*ioncrs  to  cause  the  ttheritf  to  pnx'ure  a 
jury,  and  that  they  inquire  by  the  jury  into  the  matters  set  forth  in  the 
petiiiim.  an<l  also  into  the  value  of  the  real  ami  la^rsonal  projKjrty  of  tlie  per- 
ron allied  to  be  incompetent  and  the  amount  of  hin  in<'uine.  The  *'<Hiinii:*- 
flooers  or  a  majority  of  them  .shall  issue  a  precept  to  rhe  sheriH*  re^juiriii;^ 
bim  to  f(uni(uon  not  lens  than  twelve  nor  more  than  tweiily-tour  indiHrn'nt 
|jer>mn,s  to  appejir  l>efore  the  connnissioner-i  at  the  s[>*?ctrted  lime  and  phK*c, 
lu  make  inquiry  an  commanded  ])y  the  eomniL'^'ioii.  All  the  commi^sionerH 
shall  attend  and  preside  at  the  heariuu  ;  at  least  twelve  jurors  shall  i.H.nicur 
in  the  tinding.  If  twelve  do  not  concur,  the  jurorn  shall  re(K>rt  their  disagree- 
ment to  the  commij^^ioner-s  who  i*hii]l  thereu|)on  dischar;;!'  llicni  ami  ifs-^ue  a 
Dew  precept  to  the  sheritTio  procure  nnotlier  jury.  If  the  onler  dirori-*  ihe 
trial  l»y  a  jury  at  a  trial  lerm.  ilie  order  sltall  8tate  diftinctlv  and  plainlv 
ihe  questions  of  fact  U)  be  tried,  which  may  l>e  settled  n.«  where  an  order  for 
«  similar  trial  ii«  made  in  an  action.  l*|H»n  the  return  of  the  commiK^ion  with 
tlie  inquisition  taken  thereunder,  or  the  reuderiiij;  of  the  verdict  of  the  trial 
jury  \3\toa  the  question  ?uhmitte<l  ti»  it,  the  cnurt  shall  either  direct  a  new 
tri:il  or  hearing  or  make  such  tinal  order  u]Kn\  ihe  petition  as  juMice  requires. 
Where  a  ct>ramiltee  of  the  property  i.s  appointed,  the  court  shall  ilire^'t  the 
payment  by  him  out  of  the  funds  in  his  hands  of  the  ne<'e?pary  disHurs*nuents 
of  the  petitioner,  and  of  i>iich  a  sum  for  his  costs  and  counsel  fees  as  it  jliinks 
rwuponahle,      ■  Idem.  §§  '2:Vi:^-28:^«. ) 

Powers  of  Committee. — The  committee  either  of  the  person  or  of  the 
property  is  ^^ubject  to  the  direction  and  tntntrol  of  the  c«>urt  hv  which  he  was 
ftppointei],  with  res|>e<-t  to  the  execution  of  Iiih  ilntie?' :  and  he  may  be  »U8- 
pendevl,  removed,  or  allowed  to  re.sitrn  in  ihe  discretion  of  the  court.  A 
mmmittee  of  the  pro|>erty  cannot  alien,  niortirage,  or  otherwise  dis]M)se  of 
real  pnij»erty.  except  to  leaw*  for  a  term  not  exceeding  tive  years,  without 
the  spedal  direction  of  the  court  ohiained  up>n  procee<liiig?  taken  for  that 
porpose.     (Idem.  §2330.) 
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$  *2.  DeflnltiODS.  — Whi-n  U!M.-d  iti  this  chapter,  thetttmi  imor  j*er«ou  meaufta  pt?r»ou  nho 
is  anuble  lu  niainlAin  himself  mu\  huvin^  no  one  legally  liabk*  und  able  to  mutntjiin  hiiu  ; 
the  tenii  indj^eut  [H*rsfiii  uieans  one  who  haif  not  xuflicit-iit  pr<t{H>rty  tn  HU]iiM>rt  him* 
ftvlf  while  iuHHut.'.  and  tht_-  tiieuilRTK  tiT  hLs  fuinily  lawfully  deiMMideiiL  upuii  hiiu  fur  fiU|i- 
port ;  the  U'nu  inistituiioii  ini-aiin  uitv  h<>^]iitiil,  n.'^yluni,  huildiiijc.  huildiitK^.  Ihmim-  ur 
retreat,  authorized  hy  law  to  have  the  rare,  tnatuieiit,  nrcu.slo*ly  of  the  insane  ;  the  lemi 
cotuDiifisiou  means  the  State  CViiuuiiasioti  in  Lunacy :  the  term  patient  lueansmu  ioKaue  persim 
oummittod  to  uu  in^titniioTi  aeoordiug  to  the  provj;tjnhE«  of  this  chapter. 

^  :t.  Appointment,  QoaUflcatlona.  Terms  of  Office,  and  Salaries  of  Commisslonera. — 
There  Hhull  euiitinne  In  he  ii  .Slutf  ( 'finiiiiis.<-i>)n  in  Ltinjicv.  ennsistHiK  uf  thrLc (-tiiiiiiii>tioii- 
ers,  all  tif  whom  .shall  Ih-  eiti/eiiKof  thin  State.  (MK'  ii(  I  hem,  who  .shall  he  president  of  the 
coimuieision,  fihall  b<'  a  reputable  physieian.  n  graduate  of  an  incnrpomted  uiedirnl  riillegv, 
of  at  leant  ten  yejirs'  exiH-rii-iic«.'  in  the  aeliial  pnu-tiie  nt  hi^  priife>4s[ou.  whu  hwi  hud  five 
yeurn'  aelual  ex|K<rience  in  the  treiitni*-nt  of  mental  :inil  nervous  diM>uAes  or  wlio  has  had 
two  years'  esperieiiee  in  the  ear*  anil  treutimiit  ol  (In-  {ninniitted  insane,  thie  of  ^neh 
coiunii»'4i«>nt'rH  shall  ht-  a  rejiutahle  nll*inii'y  iiiideMunselhir-ai-iaw  of  thecourts.of  this  State 
of  not  lesK  tlmn  ten  yi.>ars'  staiidiiiy.  The  third  coiuml.v^ioner  shall  be  a  reputable  citixeii. 
Each  cummlitMloncr  shall  rtxeive  an  annual  salary  of  five  thnuBand  dnllars  and  twelvr 
hundred  dnllant  in  lieu  uf  hit*  tniveJtin^  atiil  incidental  ex[»etiM>«,  payable  njDiithly.  The 
full  Urni  uf  uttiee  of  a  rummi».Hiuner  tihul)  be  six  yean*.  Where  the  term  uf  offii-e  of  ncoiii- 
uiifiAiuiter  expires  at  a  time  other  than  the  last  day  of  December,  the  tcnu  o{  office  of  Uia 
auccvnHor  i*  abridged  so  as  to  expire  on  the  hut  day  uf  December  precedinfj  the  time  when 
such  term  would  uthcrwist.*  expire,  and  the  temi  of  office  of  each  coDiniiBsioner  therea(X«r 
appointed  Ahull  begin  on  tho  fin«t  djiy  of  Jmiuary.  The  coinmisKiouers  fihall  be  appointed 
by  the  pivernnr,  by  anti  with  the  ailvJCL*  and  consent  of  tlie  senate. 

^  4.  Office  and  Clerical  Force  of  Ooamiiialon.— Tlie  coniDiii-Aiun  fihall  hv  provided  by 
tho  proper  authorities  with  a  suitably  furnif^hed  olllce  iu  tho  State  ciipitol.  where  it  ^hall 
bold  htateii  meetinfiH  at  lea>t  onee  in  three  muuthii.  It  may  hold  otla-r  meetings,  at  soch 
office  or  elsewhere,  an  it  may  deem  neeefiHary.  It  may  euijiloy  a  M-cretary,  a  ^tenofirapher 
and  Hurh  other  employ^^  an  may  be  necPAHiry.  The  salaries  and  n-a-sonable  expenses  of 
the  conimiiMion  and  of  the  necessarj-  clerical  as«i4tanlM  Hhall  he  (laid  by  the  treasurer  uf 
the  State  on  the  warrant  of  the  comptroller,  out  of  any  moneys  appropriated  for  thv  rap- 
port of  the  insane. 

§  5.  Official  Beal  and  Execution  of  Papers.— The  coniuiis«inn  tthall  have  an  official  Real. 
Every  proccs;*.  (»rder  or  other  [xiiier  issued  nr  executed  hy  the  rnnunisKiou,  nmy,  hy  the 
direction  of  the  commission,  be  attestcil,  under  its  seal,  by  ita  fiecrctai^'  or  by  any  loeoiber 
of  the  commiwion,  and  when  !to  attested  Nhall  bo  deemed  to  be  duly  executed  by  the 
comtnission. 

g  G.  General  Powers.— Tin-  comniiRsinn  14  charged  with  the  execution  of  the  lows  re- 
lating (o  the  (Usl*«lv,  enre  and  tix-atment  of  the  imwine.  a8  provided  in  this  .\ct.  not  in- 
cludinfc  feeble-minded  permns  ami  ppilp]>tics.  as  nueh,  and  idiot.s.  They  shall  examine  all 
institnti<>ii<^,  public  mid  privnte,  authorized  I'y  law  to  receive  and  care  for  the  insane* 
and  inquire  into  Iheir  niethdiU  of  ^ovfruinent  and  the  nmiiaj|{enK-ni  of  all  such  penu>na 
therein.  They  shall  exinuiue  into  the  enudition  of  aU  buildintis,  t^rounds  and  othur 
proiHTtv  connerti'd  with  arty  nuch  instilutifui.  attd  intt:  all  nmtters  relating;  to  its  manatnt- 
ment.  For  snch  pirir|xi?'i'  ea"h  com uii«*>i oner  shall  huvf  lr<e  aecesn  to  the  jrrouivds,  bnild* 
inns  and  nil  hiMiks  »nd  jiapiTS  relating  to  any  such  in^ititutiun.  All  peniuns  connected 
with  any  such  institntimi  shall  pivesurh  inlnmnition.  and  alfurd  such  facilities  for  any 
mich  exariiinntion  or  hniuirj-  as  the  eou»uii*>io tiers  may  recjnire.  Tlie  commission  may,  by 
order,  apjmitit  a  rnmpeletit  person  toesaniinc  the  luM.ks,  pitpers  and  accounts,  and  also 
into  the  Ki-rirral  cmidition  nnd  nianapenu-nt  uf  any  iu'ititutiim  to  the  extent  dwmcd  ne- 
cejwBry  and  specified  in  the  onlcr.  The  cnmnnssion  may  .iideiivin  to  B*4-ure  lepislation 
from  coniireas  to  provide  more  efli*ctually  f'tr  the  removal  of  alien  and  non-reatdent  insane, 
and  may  expend  a  reasonable  sora  therefor,  from  the  inoueys  appro|»riat«d  for  the  use  of 
the  hospitals. 

3  6-a    General  Powers  as  to  State  Hospitals.— The  commission  sliall : 

i.  HHVf  til'-  i;<MiiM:il  nninfiL't-nii-nt.  dim  tion  and  cnntrid  of  tho  Stale  hospitals,  and  of 
all  the  property  and  eonei-rns  thir^-of.  and  shall  se.  thiit  their  rtesijtn  is  carried  into  effect 
according  to  law  and  ibi.'  mles  and  reunlations  adopteil  therefor. 

2.  Establish  and  modify  mles  :u id  rejrnlations  re^nlatiug  the  appointment  and  daties 
of  offlwrs  and  employes  of  e.ieh  of  the  Stati-  b.wipitals  and  the  internal  diftcipline  and 
management  thereof;  hut  nnti!  new  rules  and  rtKuIations  are  established,  the  by-laws, 
rules,  and  n-Kiilatimis  estahljsln'd  by  the  brmrds  of  manaeers  shall  continue  in  force.  Such 
rule*  and  remihition't  shall  rii>t  cimflitt  with  the  rules  nf  the  State  civil  Bcrvicecommijwiou 
in  relation  t*»  officirs  and  eniploy^-«  of  the  State  hi>spitals.  .  Such  mh-s  and  regulations,  or 
any  niiMiifiention  therrnf.  shall  lake  effect  when  approved  hy  the  jrovemor. 

li.  Maintain  an  4'ff*'elive  supervision  and  itiApectinn  of  each  of  the  State  hn.spitals. 

4.  Acquin'  and  hold  in  the  name  of  and  for  the  pt'ople  of  the  State  of  New  York,  by 
grant,  jrift.  devise  or  h<'((uest,  property  to  be  applied  to  the  maiutonanco  of  inaane  persons 
in  and  fur  the  geueral  use  of  a  hut>pital.     Any  graut,  gift,  devise  or  bequest  heretofore 
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niu!e  for  such  purpiiHe  to  thr  niJinAieeLn  of  a  State  boflpital  nlmll  be  administered  by  tlie 
i'uiiiniimMiii  it)  Luiiucy,  in  accordaiicu  with  tliu  ivniiH  Ihuni^f. 

Trai)«fi>r,  if  it  dcoiii^  advisable  and  :9ubji:ct  to  the  aiiprcfviil  of  the  govuraor,  any  of 
tb'-  |x»wirs  »iul  diiti.',-i  of  tlio  NiiiK^rint^uidfnt  ti>  uiMitlier  otBrer  tit  b<:apf>oiiited  by  it.  Such 
n&r'T  ^hnll  )••*  itcriiitMl  II  n-^idt^iit  <iflict'r  uf  thu  ti(>s|iii»l  fur  which  ht*  is  iipfMHiittHL. 

;  T-  Ofllclal  Visits. — Tbo  cotumifte^iun,  or  a  miyoriiy  tli(.'riMif.  shall  visit  every  such  Stnic 
llaApitA.1  joiutly  or  by  a  niigtirity  nf  the  curami*«i»n  and  evf^ry  Huch  private  institution  liy 
«iif  meuil»vr  nf  tbe  cuiuiuieMiou  ut  least  twti-v  lu  vac\i  (rtilviidar  year.  Such  visilji  fihall  Iw 
niaiir  nti  ftuch  day;*  and  ut  such  hours  of  the  day  or  niglit,  and  for  sm-h  leiiiith  of  time,  as 
the  vi-*itirii;  coniniisdiiiMiT  may  clio/«tr.  Uiit  euch  comniisNiuiier  may  make  surh  other 
Ti»ts  «e  ho  or  tbo  CMonui^siou  may  deviu  iiec^'swiry.  Eikch  vir-it  ^huU  inrlude,  to  tbu 
fnllest  extent  deemed  iKcessary,  au  tn<i|H*ttioii  of  vvery  jiart  of  eueh  iubtitutinit.  and  all 
tht*  out-honsti*.  plM*'*':^.  buibliri^v  and  frroniidfl  bclonginfc  tliereto  or  usi'd  in  ronioTtion 
th<-rr>n'ilh.  The  conimi-iKionem  shall,  fnim  time  to  time,  niiike  an  examination  of  nil  the 
n-c<>rds  and  nii-thods  of  administration,  the  Kencnil  and  fiiH-cnil  dietary,  thu  8ton-s  and 
Dii-thiMU  of  fiupply.  and.  a^i  far  as  rirrum«itancf*  may  jiormit,  of  ovi-ry  patieut  cmiflned 
llirnrin,  especially  thofli*  admilt«>d  fiince  the  pri-eiHliiiK  viHit,  >;iviuK  itneh  aa  uih.v  rei)tiiru  it 
saibfcble  opportunity  to  converse  with  the  contmi&sl oners  ni>art  from  th«  oflicera  and 
mta.  They  Hhall.  ah  far  as  llicv  defni  neeessarj-,  examine  the  oilirers,  atteiiditntd 
other  employes,  and  make  Kuch  inquiries  as  will  determino  their  ritne>«s  for  their 
!tive  duties.  .\t  the  next  roRular  or  speeial  meeting  of  the  omniisftion,  after  any 
TiAit,  the  risitiu);  coiumi-fsinnfTH  Ahall  n*|Mirt  the  rcsnlt  thereof,  with  jmrh  reroni- 
■leadatiniis  for  the  better  munaKemeut  or  iniiipivement  of  any  r«ni:li  iuntiltitiun,  as  they 
nay  deem  necessary.  Bat  such  n.'^minmendationH  hliall  not  Ih'>  contrary  to  the  doetrincfl 
of  the  particular  itchool  of  nu'diriiie  ailnptod  by  sucli  instttutiouK.  The  roinmi^sioniTA 
fthall.  from  time  to  time,  uiet't  tlie  managers  or  respi>iniible  authoritiesof  Ruch  in*ititutious, 
OP  an  many  of  the  number  aa  practicable,  in  conferenre.  and  consider,  in  detail,  all  quea- 
tian«  of  management  and  improvement  of  the  in.stitutinn.  and  nhall  also  send  to  them,  in 
writiiiK.  if  approved  by  a  miuority  of  the  cuuimi'titioners,  such  re^iimmendatiou  in  rejninl 
to  the  management  and  improvement  of  the  institution  as  they  may  deem  necc^aary  or 
dmirahle. 

$  H.  Bogvlatioos  and  Fomu.— The  commiAKton  shall  make  Auch  reftulatiouh  in  regard 
to  the  corre5»|M»ndeiice  nf  the  luKane  iu  cuKt<xly  a?  iit  it**  judgment  will  promote  their  in- 
l«rv^tA.  and  it  ^hall  Ih<  the  duty  of  the  proiH^r  authorities  of  each  institution  to  comply 
with  and  enforce  Kuch  rulea  and  rexulatiooft.  All  :«ucl)  inline  fehall  b«*  alloweil  to  cor- 
trspond  without  reatrictiou  with  the  county  jud^re  and  district  attorney  of  the  county  from 
which  thi'V  vtftv  committed.  Th«*  hitok.s  of  n^'onl  and  blnnk  forniK  for  the  olticial  us^.*  of 
the  faospitAls  shall  lie  uniform,  and  thall  be  approved  by  the  rommih»ion. 

\  9.  A"""*'*  Report. — The  commission  .shall,  annually,  reiM)rt  to  Iho  legislature  its  actA 
and  pToeeediop*  for  the  yenr  ending  Septeml»er  thirtieth  lai^t  preceding,  with  such  facta 
in  n>tf«rd  to  the  niana^enient  of  the  in^tilutions  for  the  in<ijine  as  it  mny  deem  neceautary 
for  the  infonuation  nf  the  leKtslatnre.  ineluiliuf;  estimates  of  the  anion tita  required  for  the 
B*r  of  the  Slate  hiMpital'^  ;ind  tin-  rt*a'UM)4  Iben-for;  and  alno  the  annual  n-purts  made  to 
tlieconiniiwiiou  by  the  superintendent  i>r  each  State  hoiiipital  and  by  the  State  Charities  Aid 
A«oriation.  T^e  commtAsion  Hhall  determine  from  time  to  time  the  cajmcity  of  each  of 
the  State  hoapitaln  and  shull  inorporate  u  ^itatement  uf  Huch  capacity  iu  itA  antmat  rejkort 
to  the  lefci'tlature. 

I  10.  8tat«  Hosplt&l  Distnets  :  how  Defined.— The  State  ('omniis.sioti  in  Lnnat^y  shall 
divide  the  .State  into  a.t  many  Siati'  hitspital  districts  as  there  are  State  hospitals.  No 
fixinty  shall  b«>  divided  in  such  clxv^lfication.  unless  more  than  one  of  the  existing  Stiit« 
htwpitals  l>c  situated  within  .>iuch  county.  Whenever  the  romniis.sion  shall  deem  it  nec- 
f»w»ry  to  mort>  rimveniently  rare  for  the  itisane  in  the  various  ho.spital:*,  it  may  change 
tlie  }imit5  of  <«ur)i  hospital  di^trietH.  When  a  new  Statu  hoApital  ^hall  he  eMtabli»hcd  tbey 
•hall  amin  divide  the  State  into  hospital  diRtricts.  Such  hospital  di^trictti  shall  l>e  so 
4rniii.-«1  that  the  number  nf  |tatienc.>4  in  i-ach  district  shall  be  in  proportion,  ait  nearly  as 
PfBcticablc.  to  the  aecomniodationt  whi<*h  are  or  may  W  provided  by  the  State  ho*tpital 
hf»<ipitals  within  such  diHtrict.  The  hospitnl  distrirts  in  whioh  the  Long  Island  Stuto 
BirtpitiU  and  the  Manhattan  State  Hospital  an' located  may  ht?  subdivided  to  pnivide  for 
tbe  eninmilment  of  patienta  to  each  of  the  parts  of  auoh  bospitala.  cstabliabed  by  sectiuo 
lifty-six  of  this  chapter. 
1 11  ClUknge  of  Hospital  IHstrlcts  &nd  Reasslrnment  of  Patients.— When  a  change  or 
ibli«bui»'nt  nf  Stiile  h.ispital  (li*ilri''ts  shiill  1m-  made,  or  n  new  State  luwpital  district 
the  eommiftsion  ^hnll  make  a  ri-pnrt  there<if,  dc^itinalitiK  the  counties  included 
rithitt  rai'h  district  affeett-d  thert-by,  and  file  the  same  with  the  iieoretary  of  State,  and 
md  a  copy  to  the  soperintendent  of  each  State  hospital,  and  to  each  Judge  of  a  court  of 
I,  each  eoiinty  5n(Hrintcndcnt  of  the  |HM»r.  and  each  county  clerk  In  the  .MtAle.  to  be 
Sd  hi*  nffire. 

1?.  Beoord  of  Kedltiml  Examiners.  — .\ny  physician  who  rereivcfl  a  certificate  as  a 

il  examiner  in  lunacy  shall  file  such  original  certific*ate  in  the  office  of  the  clerk  of 

Cotinty  where  he  resides,  and  forwar<1  a  cortifii'il  copy  thereof  to  the  office  of  the  cotn- 

rioa  within  ten  dayn  after  such  certificate  ia  granted.    The  commission  shall  keep  in 

oAee  a  record  showing  the  name,  residence  and  certificate  of  each  duly  qualified 
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medical  cxaniiner,  and  shall  Imiuediately  file  in  its  office,  wht- u  rvoeived.  each  duly  certi- 
fied cupy  of  a  medifal  cxiiuiiiif  r's  ccrlificatc,  und  Kdvise  the  exumituT  of  it«  n-pfipt  and 
filing.  No  L-xaiuiiiLT  Hhall  be  tjualifitd  until  he  \inn  n-crivcd  fruui  tlif  cumntiMiun  an 
ackiiutvU^dgnient  uf  t)i>*  rfcii|>t  iitid  filing  of  hi>  t-t-rtiticulc. 

'f  VX  Becord  of  PatleatB.^l'liL'  ruiiiiiii>^ir»n  .shall  keep  in  itii  nffiiH.*.  and  acccsslbU-  only 
to  tho  cou]misf(i(iiii'r>,  thoir  Btfretary  unil  (jIltIcs  except  hy  tUf  conAcnt  nf  tin;  mniiniwion 
or  one  of  its  nicmbers,  or  un  order  of  ajudgr  itf  u  roiiil  of  ivi-ord,  u  rt*conl  KhuwitiK  : 

1,  The  name,  residence,  bcx,  bgv,  nutivlly,  noeupation,  civil  condition  and  date  of 
cnmniitnii-nt  of  every  putii  ut  in  rnstody  in  the  rtcVi-ml  institntion'i  for  tUv  i-uri*  niiil  Ireal- 
nn-nt  of  insaia-  jitTsoiis  in  lliu  Sliitf,  ntiil  tht*  imrnf  iind  ri*Kid<  iiri,-  of  thf  p<n*['n  luakinff 
Ihi!  pt'lilion  for  eoinmitnuMit,  :itid  of  ilif  iHTsonn  signing  sneh  nieilicti]  ct'rlitii-atf,  and  of 
tltc  jiid^o  inukinj;  thr  order  of  <-<initnitini'nt. 

'■i.  Thv  name  of  t)i<-  instiintinu  whrii*  i*acli  |)uti(<nt  i»  cnnfinod,  thf;  da(v  nf  aduilitfcion, 
and  whether  hroi]f:l)t  from  hoiiKf  or  nnothr-r  institiitiott  aurl  If  frtiiii  unotht-r  institution, 
the  tmnie  of  **ticli  institiilioti.  hy  wlumi  limn^lit,  mid  thi-  [»utitiit''4  foiiilition. 

'i.  The  dat«*  of  tht.*  dis(-har>!r  *>f  vrwU  piitii-nt  fmm  >incli  instiliitioit  ^incc  the  fifteenth 
day  of  Muv,  eijrhtecn  hundred  and  eiiihty-uinc*.  and  whether  reoovered.  improved  or  un- 
itiiprovt-d,  anil  to  wlio<4e  care  eomniltted. 

i.  If  trnusfiTrid,  for  wliut  eiiif)C.  iind  *•>  wlwit  intlitnlinn  ;  iind  if  dead,  the  date  and 
cause  nf  df'ath. 

§  11.  Instltutlona  to  Furoisli  Information  to  CommlsBlon.-The  Muihoritie!^  of  ihe 
several  inntitutiana  fur  tho  iitfainw  shall  furnish  lu  iiw  ctnuniir^tiiui)  the  fact^  mentioned  in 
thri  liuit  prccediniy;  section,  and  such  other  ohtuinuhlu  fnvta  n-IatiuK  rlienMu  as  the  com- 
mJ-vHton  n»;iy.  frttni  tin»t»  to  lime,  in  thn  just  and  rrusitniiliU-  dischar;:e  vf  its  dntiis,  retjuire 
of  Ihcui,  «  illi  the  oprniou  of  (he  KuinTiiiicndenl  tliiieon.  if  requested.  Thr  MiiM-rintcndont 
ur  tK.'rson  in  ehar};i>  of  kucU  iiifititiition»i,  wheth<>r  public  i*r  private,  nlU^t,  within  ten  days 
after  the  ailniission  of  an  in.sane  imtmiu  thereto,  cansf  a  true  copy  of  the  nieflirul  certilirnte 
and  order  on  wliicli,  Kuch  jierson  t>h)ill  Inive  lieeti  reL-eived,  to  ha  maile  uotl  forwarded  to 
tlie  office  of  tlie  eoiiimission  ;  and  when  a  patient  shall  be  cji^ehitrfied.  transferrcl  ur  Rhall 
die  therein,  such  MUperiiitenili-nt  or  pi^rsun  in  clianit^  hhull,  within  tlirt-e  days  tlu-reafler. 
send  the  infnrniatiun  to  the  otliee  of  the  c<innnl<>!>i)>M,  in  K<;eordiiti<.'e  with  the  forms 
proftcribi'd  by  it, 

^  15.  CommliBlon  to  Provide  for  the  Prospective  Wanta  of  the  Inft&ne. — Tliv  i^im- 
ini»iion  shrill  pr^i^  idc  >tillieit-nt  uccoiunxMhitionH  fiT  tin-  pi(»pe«'tive  whiiI>  <if  the  p'xir  and 
indigent  insane  tif  tht.' Stale.  To  prevLiil  overerowdinir  in  tlie  State  lioMpilals  it  kIiuH 
reciinunend  tii  the  huisluture  the  e.stahliftliineut  of  other  Stute  hospirals,  in  hucli  |iarti>  of 
the  Stale  a^  iu  ittt  jiidf.'iiient  will  tn'bt  meet  the  rei(uirenieiitH  of  MU'h  insane.  It  shall 
also  furnish  to  the  le^i-shiture  in  each  year  an  eHtituaie  of  the  prohable  number  of  imtit-nta 
wlio  will  beeonu-  inniutr;«  of  the  ri-.4]ie('live  Slat«  hoftpitiils  during  tlie  year  iM-yinniri}; 
<»ctoherflr«t  next  ensuing,  and  the  owl  of  all  the  aJdltioniil  hnildiufii*  and  ei)uipment«, 
if  any,  which  will  l>e  rciiuired  to  carry  out  the  provLsiotis  of  this  chapter  ndatine  to  the 
rare,  custody  and  Irejituieut  of  tlif  pnor  and  itiiliv:i'nt  in.Hain-  of  tin-  Srutf.  No  money  nhall 
be  ex[H*nded  for  thu  erectiiHi  uf  additioiKil  hiiihlinj^N,  or  for  niiMMiali  n'|wini  or  iuiprovv 
meDtA  of  Statu  hospilaK  except  upon  plans  iind  .s|K-eiflcutiuns  to  \\v  approved  hy  ilu-  com- 
mission and  the  KoVL-rtmr.  The  cont  of  sui-h  liniUiin^-s  ha  bfl-  to  be  oeenpie*!  by  ftatients 
erected  on  the  Brounds  of  exi^liuK  State  ho.'-piiaU,  inelndinp  the  necesw*rj-  equipnienl  for 
heatin;;,  li^'hthl(^,  venlilatinp.  fixtures  tiiid  fiiruil'ire,  shall  in  no  case  exceed  tin?  pnt|Hir- 
tiiiH  of  fiiur  hnudrt'il  and  fifty  dollars  ]H'r  t'ki]iit.L  I'nr  thr  paticiitA  tn  he  arrouiiinHlated 
(herein.  No  niuuiei[(ality  of  the  Stalt^  shall  Inive  Ihe  prvwi-r  to  modify  or  change  plans  or 
speciilcatioufl  for  the  erection,  re^tair  or  i[n]irovcnient  of  Slute  Ii»wpiiiil  buiUlintrs  or  the 
plumbing  or  lu^werage  conntvled  therewith.  Tin-  eonimission  may  M-enre  a  blanket  jHiliey 
of  insurance  coverinR  any  or  all  of  the  buildinjr*.  property,  or  lixtures  of  the  State 
hoHpiluIr;. 

^  It't.  Director  of  the  Pithologlc  Institute.— The  rommiiViion  shall,  after  n  flpcrial  eivil 
Fervicv  i-xitniiuattini  ihcnriir.  uf-iMtiut  a  director  of  the  imtholopic  iuj-tituti-.  who  shall 
perfnrm,  under  the  dirteti«m  df  tin*  commission,  such  duties  relating  to  ]pulho|ocii-  research 
UK  m:iv  li''  re^piired  for  nil  tlie  State  h<iHpital9  for  the  iuKane.  IIi^  office  and  luhoratnrj* 
phull  \<o  ii]  Ihe  rity  of  Xrw  Y"rk.  He  shall  re<reivc  au  annual  salary  to  l»e  fixed  by  the 
commifwion,  snhjrf-r  to  the  npproval  «"f  the  povemor. 

J  17.  Hospital  Attorneys.-  The  commlsKion  jthall  appoint  an  attorney  for  earh  Slate 
hoHpital.  who  slmll  rondiict  (ill  of  thf^  kciil  bnr^'mfss  retjoired  tn  be  rlone  for  or  on  account 
of  surli  hn«ipitiit,  lit  u  Mati-d  sum  to  be  (\\it\  hy  the  etpm  mission,  und  wbJeh  shall  beaeharKC 
uiMin  the  maintenance  account,  und  paid  in  the  Bume  manner  ».<!  other  L'xp<*U-M-a  of  the 
hospitalft. 

nreriTt'Tinxfi  fob  thk  care,  trf.atmfnt  avp  crsrnriv  of  the  inraxe. 

SECTioy  ."fli.  State  Hospitals  for  the  Poor  and  Indigent  Insane.— Tb en-  ^hnll  continue 

tfl  be  the  followiny  hospitals  f«>r  the  earr  and  tn  atnient  of  the  poor  and   indigent  insane 

of  the  State  whirh  are  henby  (Ie<hir«*'l  to  b.-  enrporutioiiM;  hut  other  insane  penums.  who 

arc  rei^idents  of  tlie  State,  may  be  admitted  when  there  'w  room  therein  for  them.' 

»  Title*  of  hoepltah  arc  given  above,  under  head  Nrw  Yohk. 
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I  31 .  Abolition  of  Boards  of  Hut&gon :  Creation  of  Boardi  of  TUltatlon,  —The  tKiards 
ofnianaicen  uf  the  sevvnil  Slat**  Ii<«|titaU  rtlmtl  Im>  uboli^tlii-f)  on  t\\v  Ant  iluy  of  April,  tiiur- 
fi^*!t  Tnifi'lrvd  ami  two,  and  lltt^ir  |M>wvni  and  duLii>«  cuiiferrud  upon  the  Stale  Cuni tn issiuii 
,  IIIU--4.H  ittherwiiM*  |ir<i\idcd  by  luw.    Tbt^-rr  sliull  b^-  a  buunl  uf  visitution  lVirfU4.'h 

tLil,  t<t  i.-on'tbt  <»t'  live  tiK'nilifr^,  In  Im-  u[>|>i>[ntffl  by  the  t:nveriiur.     All  of  .Mich 
li.  ...  .   .     ~uA\i  rosidi'  within    lliu   lio«»pitul   tlisirtet  uf  ihi-  h<j!>{>itiil  for  »'Uich  thvy  an-  up- 

ptiinii'd.  Thr  miMnl»rr»  uf  lach  board  uf  vtMiaiiou  first  ap]>ujnt4'd  hurvuniiur  fthull  In: 
spfMuntcd  for  such  tvnnsthiit  the  term  of  office  nfuin-  number  shall  tx  pin*  uiich  year,  uiidnu- 
nattlly  thon'afi«'r  one  meuiher  «ball  it.-  appoiiitvd  furafuU  twini  uf  tivc-  yciir*.  If  ii  \urmiry 
tii»ll  oc-cor  otherwiw  timnby  i-xpiration  of  term,  ihu  appoinlini'tiL  of  u  lui-uibt'r  to  till  siu-h 
rxani-y  «tiull  hv  for  the  iim'ipire<l  t*-nn  of  bis  prt-dccc-'isor.  Nn  p*rson  shttU  bi'  i-lij-ibli'  as 
amenilMrr  of  any  4uch  board  who  is  an  L'lwlive  Statv  uflicur.  ora  uiemU'iuf  the  lenislutur»5, 
and  if  any  sufhiuiruber  ifhall  ht'-wmc  such  eloitivc  Stati?  offlcer,  or  u  lUi'iubcr  of  tht.*  Ivyis- 
Umr**.  hi*  nrtirt-  una  member  of  tuch  brianl  >hall  bccuniiM-iH-ant.  A  lui'Hibt-r  of  a  iHmrd  of 
rtfiutiun  may  be  removod  at  the  iileawiin' of  the  (iovernur.  The  niwiibt-n*  uf  tin- buanU 
ofvistUtiou  tlrst  appmniod  h.-r.-iiiidcr  shall  be  uppoiuted  by  the  govcruur  on  or  before 
April  fifteenth,  ninetfen  hundred  andtNvo. 

f  £1.  Powers  and  Dntlea  of  Boards  of  Visitation.— Eiich  of  sach  boards  of  vUitatioa 
shall  rl.ft  from  it*  nn  mbers  a  pn-Atdeut  and  a  secretary.  The  president  shall  presldo  at 
all  meetinjis.  and  the  sfcretary  ^hall  enter  the  niinutt-s  of  snch  nieetio|:(s  in  a  iMMjk  to  he 
proviil^d  for  that  purpa-ie.  Eiurh  of  auch  boards  hhall,  by  u  nnyorily  uf  its  memUen.,  visit 
and  iiLtpfft  eAi'h  htMpital  for  whioh  it  is  appuinted  aC  \vusl  monthly,  and  an  a  boani,  or  by 
any  of  it*  iueiuber>,  when  directed  by  tli«  (governor.  Such  VH>ard  shall  make  a  written 
Rporl  in  duplicate  to  the  Kovernorand  to  thel'oiumtasion  iu  Lunacy  within  teu  duysaftur 
esch  TiAitatirm,  tn  Xie  sti^ned  hy  ear.h  member  malcin^  such  visilatitju.  Much  ri-iN;it  i^hall 
rtate  in  detail  the  condition  of  the  hospital  visited  and  of  its  inmates,  and  such  oibtr 
Btatt'-rs  pert&ininiE  to  the  management  and  atTain)  thereof  as  in  thu  opinion  of  the  bourd 
ih'iuld  br  brnujffht  to  the  attention  uf  tho  ^overuor,  or  the  Cowmisston  in  Lunacy,  and  may 
contain  revuiutncndations  06  to  needed  inipnivemenU  in  the  hospital  or  ils  management. 
The  resident  officers  shall  admit  such  hoard,  or  the  members  thereof,  into  every  |iart  «f 
the  iMMpibfcl  and  its  buildings,  and  exhibit  to  thu'u,  upon  demand,  all   the  property,  ttup- 

Citrnt  books,  pApert,  acoonnta,  and  writings  belonj^inie  tothe   hospital,  or  pr-rtniiiing  to  its 
tsinesS)  management,  di-tetpline,  orgovt^nuuunt.  and  furnish  copies,  atMtracts,  and  rcpt>rts 
Whenever  rcquipi'd  hy  iheio. 

I  Sa.  Expenses  of  Boards  of  Visitation.  —The  members  of  a  board  of  visitation  ffhall 
ftjceive  any  c4>m|i«nsation  for  their  sorvic*«.  but  shall  n-ctdve  their  actual  ncoeasary 

linff  and  other  tvpensiM,  to  be  paid  bv  the  Slate  trejwnn-r,  on  the  warrant  of  the 

trullcr,  out  of  any  moneys  appropriated  therefor. 

Zi.  Officers. — The  Commission  in  Lunacy,  pursuant  to  th«  civil  service  law  and  the 
rates  and  rvenlations  of  thi^  Stat*-  (_^vil  .'^«-rvice  (Commission,  shall  appoint  for  eacli  hoiiipital, 
weft'  if-ii-s  .xTur  therein,  a  sn|M*riotendent  and  a  slcwanl.     The  superintendent 

II  I  l>ii>ate<t  physician  and  a  irnolunte  of  an  incorporated  medical  eiilU'ge.  of  at 
n                    >'  tnal  rx|MTienci*  in  an  institution  fur  the  ear.-  an<l  treatment  of  (lie  insane. 

The  •npi-rtiiiendents  and  all  assistant  physiciaii<«  «f  hoiiifopatbie  hospitals  for  the  insane 

•hall  b«.-  huiaeopathlc  physicians,  but  such   homeo]wthJc  physii^iana  shall  not  I»ee1if;ihle 

t  'intent  in  or  transfer  to  State  hospitals  that  are  not   for  homeo|k,'itbic  tre.itnuMit. 

i  iitriident  sh:jU  hn  the  rri*asnrer  of  the  State  ho>4pital  for  whirh  he  i'^.'ippointed, 

a  •  nlj-rins  U|Mjii  his  dntie-s  as  such    treasurer  shall    die  with   the  cumptrolK-r  of 

i1b<-  Si»tn  hu  nudertakinff  to  the  people  in  an  amount  anrl  with  snretii*s  to  be  approved  by 

the  Stair  comptroller,   t^i   IIip   effect  that    he   will    faithfully  perfomi    his  trust  as  such 

$r»^^iir»'r.     The  «ti;[»'riiiti'iident  or  steward  ni.ay  tw  removed  hy  ii  vot*'  of  a  nn\)ority  of  the 

Aimmiv^ion  for  canso  stated   in  writing,  nnd  after  an  opiKtrlunity  has  iM-en  jriveo'hiin  to 

br  h<-ari|.  Jind  (ttnU  a<;tion  shall  be  fln.il.     Such  connnis-iion  may  issm-  jitihitti'iias  and  take 

•lid  boar  teatiniony  in  r«3|ioet  to  eharaes  made  aitainst  cither  of  such  officers.     A  witness 

ialt<>ndioff  before  such  cntnrotasion  shall  hi-  entitled  to  the  same  fee^  as  a  witness  nttendinft 

}>  '  'irt  y\t  n-cord.  or  a  inrly««  then-of.  whirh  slmll  b<'  fuiid  ns  other  hospital  ehar^'es. 

1  therwisi-  providetf  in    this  section,  snperinteiidenis  and  assistant   physicians 

iLi        .1  the  ajipnival  of  the  ijovernor.  be  translerred  by  the  ciminiissiou  fnoo  one  Slate 

kbnMpiUil    to  another.     On  the  first  flay  of  April,  nim-leen  hnndn'd  and  two,  the  office  of 

'tf*-i^tT*T  in  *«cih  of  the  State  hospitals  shall   b*?  abolished,  nnd   their  powers  and  duties 

'  .   •  d   upon  the  8U(»erintendent.     A  su;M*rinrendent  or  a  steward  in  officB  on 

Imj  continut^Hl    in    office  until  reniove<l  pursuant  to  law,  nul withstandine 

tl:  -         :    'ty  made  in  the  nmnner  of  his  a|tpointnient. 

^  .t>    Oeneral  Powers  and  Duties  of  Superintendent.— The  sn|M>rinf«t)dent  of  each 

»p(lal   sball   Ihi   its  ehief  exe«  iitivi-  idficer.   and    in    his  al*^enre   or   sieknesK   the   fimt 

•i'^tjhiit  nhysieiun   or  oIImt  officer  desiunared   by  the  snpi'rinteiiileTit  >hnlt  perfonn  the 

[4atic-s  and  Iw  subject  to  the  n.'SpoiisibiHtlesof  thesn|)erint**ndeht,    Snhj.et  tothe  by-luws 

ilntiuiis  ^-stablished  by  the  cnmmiKsioii  the  sutMTinlendent  shall  have  the  general 

kCendenc4>  of   the    buildings,  enunds,  and    farm,    loRether  with    their  Airnitnre, 

ind  HtfNrk.  and  the  direction  ami  control  uf  all  |H<rjt(nis  therein,  and  snigeet  to 

IT  daws  ami  resnlations  shall  : 

1.  Personally  maintaiu  an  etTvctivv  supervision  and  inspection  of  all  parts  of  the  hoe- 
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pltal  and  generally  direct  the  cure  and  treatment  af  the  patients.    To  this  end  the  snpcr- 

lutetident  slnitl  p(TtM>Dully  fxuminu  the  cnndilioii  of  exrh  jialient^  within  fivr  days  aft<*r 
bis  adtuihsioii  lu  t!iL*  liuspitiil,  und  sliall  rt!gulttrly  \WH  »II  uf  (he  ward-s  ur  upurtuieiits  fur 
patiL-iitri  ut  tiUL-h  time^  06  lUv  rules  aud  n^KululiuiiH  uf  llu'  h<jri]iiial  shall  pn'MrilH-. 

*J.  Ap[K(iiit  Mit'h  r«--tiili-iit  ntlii-i-rs^  fXit-pt  thi*  hli-wnrd,  Iik  liidiii^  ii  wotiiHii  physiituii, 
and  bUL-U  uiuployL-H  in*  irn  luuy  thiuk  prup<.'r  and  tit't-fHsary  fur  tlit'  tfuiiuuiicu]  and  etiicirut 
ptirfonuunci;  of  the  buHJUL-fis  uf  ilii*  Uufiiiital  liud  prt^eribii  tiiL-ir  duiif*iaiid.  forcuusvsluu-d 
in  writinp,  altiT  an  npimrtunily  tu  Ik-  hfurd.  dischargi'  any  of  riuth  impluyit*  in  hia  dis- 
orotiou.  The  numbt-r  of  ^ucli  rL-hidt-nl  otlici*ni  and  niiployvi^  bbull  be  di-i(.'ruiini>d  by  the 
tiummiHsiun.  The  comnli^^ioll  nmy,  with  the  appruvul  uf  llie  Kuvernor.  uhuli»h  the  ulfiec 
of  uiiy  Huch  rwiidi'iit  oHicirs  ur  riupluycs.  The  Kupt-riiit<-ndt-nt  may.  with  th<'  ap)>nival  of 
the  cumuiiHaiuu,  ri'uiuvu  any  rui*idcul  iilUcer,  exu-fpL  the  tttewurd.  for  caufte  »tulrd  in 
writing,  after  an  opportunity  to  be  heard,  and  such  ueliou  shall  be  final.  U|H>n  any  r^nch 
reruoval  hrrthali  iimkf  a  rt'eonl  tlitTi'uf.  with  tht-  rea.>*un^  tJuTtfur.  iiiidi-r  tlif  appropriatr 
head  in  uiit!  of  iIil-  buuks  uf  t.lit.i  tius|iilul.  Tbf  KUiHTiiiLeiidrtit,  ah»i»tuiit  pby^.U-ianM, 
iuciudinK  the  wouiuii  pbyMciuii,  tslcvntrd  and  matron  bhall  t-unslanily  re.side  in  llie  [\<^ 
pital,  or  on  the  pri^iitacs,  and  Ahall  Inr  diMgnat<-d  the  resttlftit  ottiei-nt  of  the  hit<4pital. 
The  aa.Hi»tunt  phystieiautt,  including  the  woman  pby»ieian,  shall  in'  Kra<)uKtL*y  of  an  inetir- 
porated  medical  college,  and  bhall  poeaetut  such  other  cjualifieations  a^  may  be  required 
by  law. 

'4.  Transmit,  by  mail,  to  the  coinnitsHkiu  in  lunaey.  within  Hve  dayn  after  any  such 
discharge,  itifuriuatiou  of  ^ui-ti  di.s<>hurge,  and  uf  the  cuiim'  thereof.  The  eoujtiiiHKiun  shall 
pre^TVe  the  nanio  of  sueh  ultiirr.  or  t-uiploy^-,  with  the  facts  n^lating  lo  lii«  diM-barge,  in 
a  buuk  pi'ovidi-il  for  Ihal  jitirpu?^.'. 

■i.  Desiffiiule  huspiijil  utli.  ndant^  or  cuiploy^«  tu  act  as  kxhciuI  pulieenien.  who^' duty 
it  flimll  be,  under  tht  urtUni  uf  the  ftU|H*Tinti-ndent,  to  arrest  and  n-turn  tu  thi-  hospital 
insane  pt.ffun>  who  may  i-sca|H*  therefr<»ni.  and  to  presi'rvt'  jK'ace  and  ^<kk1  order  in  sneli 
huflpilal  and  lu  fnlly  priiU:cl  the  pnmtiils.  Intildin^'s.  and  patients.  Such  attenduhis  and 
cmployt'-H,  acting  a-s  i>oliernieri.  ?^ha]l  ptism-ius  all  thf  jKiwcrsnf  pt-uce  uflieerK  nn  the  >[r«iniidfl 
and  prt-mitu'is  of  xuch  h^ispitals  and  tu  llif  fxteiil  uf  one  hundred  yardt«  bcyouil  ^UilI 
grounds.  The  de.Mtination  uf  siiHi  attciiduiils  and  enipluyC-s  as  ^prcial  puliceiuen.  in  pur- 
8UUiK-e  hereuf.  slial!  nut  hv  deeuie*!  U*  rtti|HnH*<h'.  on  thi-  grunntl^  and  jirtinisfs  of  such 
hospital,  the  uuthurity  of  pt-uee  ullicers  of  the  juritHlietion  within  which  hUch  hot«pitul  is 
localed. 

5.  Giv«>  »i]rh  orders  and  iuRtrtictiona  wa  he  may  derm  1ie$t  calcalated  to  inatire  guod 
conduct,  fldeltty.  and  economy  in  ever^-  deimrtmenl  of  latmr  and  i-xpenRe. 

ii.  Maintain  imlutary  dlscipliiie  auiuug  al!  who  art'  iinpluyi-d  in  the  in»^tltntiu^  and 
enforce  tttrict  eoinplianci*  with  bit*  iiifttruvtioim  tmU  uniform  obi-dit'iice  to  all  rules  and 
regulations  of  the  hospital. 

7.  I->tabliAh  nnd  !4U]M>rviM  a  training  sdiiiol  fr>r  atteiida.ntn  and  nunvA.  undi'r  riileti  and 
regutationa  of  thi-  ho^ital. 

8.  Cause  full  ami  f;iir  neconnts  and  reeords  uf  all  his  doinpK  and  of  the  entire  business 
and  operatitMw  of  the  huspitnl,  to  lie  kept  pi-gulariy,  fruni  day  to  day,  in  buuks  provided 
for  that  purpose. 

D.  See  that  all  such  accounts  and  recordsare  ftiUy  made  up  to  the  last  day  of  Septem- 
ber in  each  year,  and  that  the  prinei[jal  facts  and  resnits,  with  his  report  thereon,  \m  pre- 
stMitfd  to  the  coniniiR**ion  within  (liirly  rlitys  th(Tfaft<-r.  Thi-  roinniiwion  may  pi-.-5cribe 
the  form  *>f  and  the  subjects  to  Ik?  *jmbrHeed  in  such  reports.  8ucli  superintendent  shall 
make  utln-r  reports  at  f(uch  times,  in  siuti  nianmr.  and  in  reflpect  to  fluch  matters  afi  the 
commi-wiun  may  direct. 

10.  Keep  a  iViok,  in  which  he  shall  rnnse  lo  b^-  entered  nt  the  lime  of  reception  uf  any 
natirnt,  biA  namt-.  n  »i(U-nce.  and  (K-cu)<atiiin.  and  the  ilatc  of  t^nrU  rLCcptJcin.  by  whom 
brought  and  by  what  Riith«>Tity  and  on  whew  petition  committed,  and  an  abKlrarl  uf  all 
orders,  warrants,  retjueiiLa,  petitions,  certificates,  and  other  papers  accuuiiHiuying  bueh 
person. 

$  .ttl.  Special  ProTistona  Relating  to  Long  Island  State  Hospital  and  Kanliatt&ii 
State  Hospital.— The  I.ouk  Island  .^tati-  Ki>spii:il  is  dividvij  into  tw..  parl-^:  Th<'  (mrt 
located  at  Kint^  Turk -thHU  \>v  known  as  "  I.onp  Ishuid  Stutr  liojipital  at  Kind's  I^ark  "; 
the  part  lueated  at  Fbitbn*ili  in  the  biironi;li  uf  HnKiklyu.  eity  of  New  York.  »lmll  be 
known  as  *'  Long  Island  Stuto  Hospiial  ai  Flatbnsh."  Manhattan  State  Hn^^pital  t.>idivided 
into  three  parla :  The  part  located  on  Ward's  l.^land  known  a^  ihe  mrn's  department  shall 
be  known  as  "  Mfinhattan  State  Ilospitiil  Ea>I  ":  the  part  bK-iilfrl  on  Ward's  Inland  known 
OS  the  women'sdci'artnient  shall  lie  known  n-i "'  Manhattan  State  Hospital  West  ";  the  iwrt 
located  at  Central  I.sli[>as  "  Manlmirfln  Stiitn  Hnspidil  at  i'l-nlral  Islip."  After  the  It-nth  <biy 
of  April,  nineteen  liumin'd  ami  two.  tlu-re  t<liull  he  one  superintendent  and  onest<*wanl  of 
the  twn  parts  iif  the  Manhattan  .'^tate  ITo^pilji]  loeali'd  on  Ward"«  Island, wliase  powi-rs 
and  dutici.  snbjnl  to  Ibi-  proviHiunts  of  tliin  ehapti-r.  shall  rxtrnd  ovi-r  both  purls  i>f  such 
Imspilal  Itiealed  upon  R;iid  island.  TIu'  eiininiiH<sioii  hhall  drsijfnatf  one  nf  llu-  siiiH-rin- 
teudi'ntrt  iirut  one  nf  the  ttt*'Ward«  of  nm-  uf  siieh  [larTB.  in  uille*-  on  .\(iril  rtrst.  nineteen 
hnndred  and  twr»,  |<t  art  il><  superintendent  and  >iti-ward  fur  both  ^m-h  parts,  and  iipnn  nnrh 
drsiytiarion,  tbr  terms  of  otRn-  nf  IIim  •^upnTintf'ndnnt  and  steward  of  the  otliiT  pari  of 
such  huHpital  upon  tuiid  i^^latul,  »>ha]l  eease  and  determine.     Kaeh  [tart  uf  each  of  such 
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ko«|MUls  sbftU.  except  as  otherwise  provided  in  this  wction,  be  deemed  a  State  hospital, 
aod  all  the  pruviaioris  of  tliifl  chapter  relatiu^t  to  the  niunu^eiut'iit.  lUAinleimiire,  and  cuu- 
Irul  of  Siati'  hoTipitalH  iind  the  appoiutmout  of  rtisidi^nt  utlicers.  ittCt-iiduntH.  und  employ^ 
ItitTrin  shifcll  apply  to  eat'h  Ktii-h  piirt.  i.'xc-i-jit  that  but  one  iHtanl  of  vimitation  nliiill  be  ap- 
ttoitiied  for  tht^  Maiihattnii  State  HtMpilul,  ami  hut  oiiv  buiinl  of  \isitjitiou  fur  thi*  l^mg 
UUiDd  State  Hospital.  I'uttvut.'f  shall  he  coiumitt^d  to  »ud  received  ut  each  jiart  uf  Long 
I>Urid  .St:it«*  IIi*«pital  and  Maiihattuu  State  UoeipitAl  in  aceordnnn*  with  rult-i*  to  he  estah- 
li»hi*d  t»y  the  State  C'oniuiisj<^ion  iu  Lunacy.  The  couniir^aiou  may  tilivu adopt  rule«  retfu- 
laliiiff  the  tri«usfL-r  of  such  piitieiils  fruui  unu  part  to  another  of  siieh  hoHpiUils. 

i  :tT,  MeeUng  of  Buperlntendants.  -Tlio  sup<rint**ndent*  or  other  ntlicrrs  of  the  sev- 
eral Stale  hosintaU,  or  iiiiv  ••!'  iht-iu.  »hu)l  meet,  ui>nu  the  eall  of  the  couiuiiiuiiou,  at  the 
utEce  itf  the  couinjttisioii  at  Albany,  or  ut  such  uiIut  place  as  may  be  dcaigxuited  bj'  it.  to 
eoo^ult  with  »uch  commiffiion  with  refrrenco  w  nialtern  r<'latiuK  to  the  c^re  and  maiute* 
nauce  of  the  SUtte  hoApilnU,  and  piirticnlarly  with  rt-ft'renee  to  the  |iurchase  of  supplius  for 
Iht  ir  use. 

\  3r:  Salaries  of  Offlcere  and  Wages  of  Employes, — The  coiunii»4ion,  from  time  to 
time,  with  the  approval  in  writing  of  the  governor.  M>erelary  of  State,  und  euiuptmller, 
akuM  fix  the  annual  salaried  of  the  resident  otlicers  of  the  State  hospitals,  which  sltull  be 
oniform  for  lik**  ist-rvii-e.  Thfv  shall  chiMify  the  other  itllieers  iiiul  empluyi's  into  ^radeji, 
■ud  d»^tenuiuc  the  fgilarieri  and  wa^e^  t«i  bv  )>aid  in  each  uhmIu.  which  shut!  W  uniform  iu 
ill  the  h<:«>pitaln.  The  salaries  and  wuice^  s^hull  Ik*  ineluded  in  the  ehtinmtes  und  paid  in 
tht  aainr  manner  a^  other  expense*  of  the  State  ht*:^pitaU.  Koo<l  supplies  .thtill  lx>  ulUwed 
to  officers  and  employ^  and  the  families  of  the  superiiiteudeuUi,  first  assiKtauL  phy»ieiuus, 
iKd  atcwanU.     Food  supplies  shall  cuntiiiue  to  be  tilluWtnl   the  fuuiiliefi  of  the  a»8i<itant 

ShysidAns  residing  at  the  hmpital>i  nu  .lanuary  tir:«t.  rightern  hundnHl  and  nint-ty-aix. 
Dch  familic*  shall  conKU>i  only  of  the  wivett  and  minor  children  of  ^xivU  utheern;  uo 
other  pennons,  exct^pt  those  regularly  employed.  shiiU  hi-  allowed  r<M>uiB  and  maintenance, 
cicept  at  A  rate  to  be  fixed  by  the  commis-^ion  ;  ^nch  HUpplit-s  shall  l>e  drawn  fnmi  the 
kuppliefl  provided  for  goueral  hohpital  use.  With  lh<?  up^jroviil  of  the  comniiHsiuu,  officers 
or  eoiplores  of  State  ho^niLaU  may  be  permitted  to  live  oulflide  of  sBeh  hospitals,  and 
shall  receive  sucli  suiii'j  iu  lieu  (if  the  cpiurler^  ar  sii|iplies  fumiabod  by  the  hospitals,  as 
loay  be  rquilahU-. 

>  '.a*.  Hontlily  EBttmate  of  Expenses :  Conttsgent  Fund.  —The  anpcrintcndent  of  each 
of  thp  State  h(>t«pitaK  .shiill  at  h-ji.'<I  toiri-  in  «-ach  two  oKinlhs  ha  the  t'otnmiiution  may  de- 
IrrTiiinu  chu*m>  to  Ih>  prcfiared  triplicate  cstimat'-a  in  u)inut<^  iK-tail,  of  the  expenfK'S 
rniuireil  for  Ihe  hu^tpital  of  which  he  ii  the  auperinicndeiiit.  fur  the  eni^uiug  two  months. 
Htr  «hall  submit  two  of  such  triplicates  to  the  commiKtiou  and  file  the  thinl  copy  in  the 
f^cf  of  the  superinteudeut.  The  couirni^'^ion  may  revise  eAtimat<^  for  supplies  or  other 
»xi>endiliires  either  tu;  to  quantity.  nuaUty,  (»r  thee.stimaled  r<wt  thereof,  and  shall  certify 
that  it  hiLH  cun-fully  exaniineil  the  Hiiiiie  ami  lliHt  the  article^ii  cotitaituMi  in  hucIi  evtimut^t, 
u  approve*!  or  revised  by  it,  are  actually  requirt^d  for  the  uflc  of  the  hospital,  and  shall 
ihrreUfKtn  pre^^ent  such  estimate  and  certificate  to  the  eomptroUer.  Upon  the  revision 
w>d  approval  of  such  ei«timate  by  the  comniittsion,  the  couiptroller  ithaU  authorise  thn 
»u)KTintendent  a«  tnit4un.T  to  make  dnifts  on  the  t.'omptn>IU'r,  ns  the  money  may  be 
Fcqutred  for  the  purpu?ie.<4  mentioneil  in  snrh  4-.stimate<4.  which  dr:ift<<  hIiaII  Ih*  p»id  on  the 
warrant  uf  the  comptroller  out  of  the  funds  iu  the  treasury  of  the  Stale  held  for  the  care 
of  the  tDsane  and  the  maintenance  of  State  htHtpiialit.  In  every  such  ecitiiuale,  there  shaU 
br  a  «tim  named,  not  to  exceed  one  thousand  dollars,  as  an  emergency  fund  for  which  no 
led  statement  m-ed  1m*  uiade.  N"u  nnoiey  iihalt  be  expended  for  the  useof  any 
liiHpital;;.  except  OS  pi^ivideil  in  this  jHH-tion.  Libraries  may  be  funiished  to 
■  ■•  li  hy  the  regent-i  of  the  I'uiversity  of  the  State  of  New  York,  subject  to 
'  •  d  by  iheni  and  the  commission,  the  expense  of  which  shall  be  included 

1  V  estimate.4  of  the  hospital.     Any  general  expens**  iieces^rily  incurre*! 

t«>  liiL'  Colli  Hi  i»i till  for  or  on  account  of  the  State  hivspital*  sliall  be  Bpportione<l  to  such  hos- 
pitals on  the  \tAs\^  nf  the  nnniher  of  ptitieuts,  uikI  included  in  the  estimates  uf  such  hos- 
pilald  madr*  a*  provided  in  thi-*  section  under  the  direction  »if  the  commission. 

3  10.  Powers  and  Duties  of  BupeHiitendent  as  Treasurer.— The  sutierintendent  as 
trei^ttrrr  of  cfirh  h'-spital  >hrill.  snbjeit  to  the  rule>i  nod  regulHtions  uf  the  cfmiuiif«ion  : 

1,  Have  the  en4t*>dy  of  all  moneysi  received  fnim  the  comptroller  on  account  of  esiti- 
oiadc  by  the  su[>crintendent  and  reviseil  huiI  approved  hy  the  commission,  and  keep 

sa  accurmte  aix'ount  there  if. 

2.  Have  the  ciist<Mly  of  all  bonds,  notes,  mortgages,  and  other  secnritles  and  obligatidns 
Monging  U>  the  hur>piial. 

.1  Re«#ive  all  nioney  for  the  care  and  treatmeat  of  private  patients  and  other  sources 
of  rvveuuc  ut  the  hospital. 

I.  IVpoeit  all  ?»uch  money  in  a  bank  designated  by  thp  comptroller  conveniently  near 
wpital,  ill  bi«  iKime  us  treasurer,  nnd  s<'ttd  each  month  t<*  thi*  comptrolh>r  utid  to  the 
Isaion  a  statement  showing  the  uniount  fo  received  nnd  dep<wited  and  from  whom 
for  what  rtMvive*!.  and  when  such  depiK<it.s  were  nmde.  Such  statement  of  di'iHwit 
•ball  hr  rertiffeiJ  by  the  pnifier  oflieer  of  the  hank  re<-eivliig  such  de[H)sit.  The  <tn|K-rin- 
lendeot  as  trea.«urrr  shall  make  an  affidavit  to  the  elTeet  that  the  sum  so  deposited  is  all 
the  UDory  received  hy  him,  frum  any  source  of  hospital  income  up  to  the  time  of  the  last 
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iletHwit  Hp|)eariiiK  on  such  statenifut.    A  bank  de5tgiiatc*<l  by  the  coiuptroltcr  to  receive 

Hiit:h  flfpuaiu  .ihxl).  }>i-rori'  uiiy  depnsit  in  inmle,  rxt^'Ud-  :i  Imiid  to  iIh*-  |hh>|iIi<  n(  the  Htate, 
iu  a  Mitii  ii['i'r"j\«'d  liv  iIh-  cuiii|>trollrr.  l*»ir  tliL-  safe  kfujiiue  ul'  Mn-  Inmls  dfiHisitftl. 

'i.  l*ay  nut  lUe  luuucy  duiiositvil  I'ur  the  ust-a  of  the  Stute  tiuspitut  upou  the  voucher 
of  thi^  <tlen'iinl. 

0.  Keep  till)  ant]  itrrnrHte  ni'vnuiits  of  all  receipts  hikI  payments,  in  the  munner 
directed  in  (}ie  by-hiws  and  uocurdtug  tu  books  and  funus  prescrilxKl  and  furtiti^licil  hy 
the  cuniiniKAtun. 

7.  liulunce  all  accounts  uti  liitt  lM>i>kM,  niiinjally. nu  the  lust  day  of  8eptemher,and  miikc 
a  .HtHlL'uient  tlHTcof  uud  an  ub^trHCl  ol'  iIk-  ri-criiFis  and  paymeutttof  the  past  year  and 
deliver  ilu'  same,  within  ten  days,  t<»  the  ctuujiiirtwinn. 

d.  Kvndrr  an  account  iil'  XUv  ntatc  of  the  li«u»kA  and  the  fuudM  and  other  property  in 
blsoustody  whenever  reiinirL'd  by  the  cutnnii^siMn. 

1).  Kxfctite  a  rch-aHt'  aiiti  siilinfaction  itf  it  mortgu^fe,  jud/;ineiit,  or  uther  lieu  or  debt  in 
favur  uf  the  hutipilal,  when  paid. 

11).  Heceive  all  uionevM  fur  or  on  account  of  the  sale  of  lands  of  the  hospital  of  which 
he  in  treiisuvcr. 

i»  41.  Monthly  Statementa  of  ReceiptB  and  Expaadlt-urea  ;  Vouchers. — The  KU|ierin- 
teudenl,  as  treii.sur('r  ul'  i-tii'U  Stuli*  h>(*>|Mlul,  ;»hal],  on  i>r  iH-fiiri*  ihf  fil*lt.-enth  day  uf  each 
mouth,  nmkf  to  the  ci>ni]ilri>llt-r  and  in  \Uv  i'»intiii>Hi>fii  u  full  itnd  iierft-tt  ;«tutcnii>nt  uf  ^1 
the  rccfijits  and  fi|K.'iidilure(j.  Kperifyin};  (.lie  sevcrul  item?,  fi>r  llie  lost  preeedinjr  calendar 
month.  Such  statenKnt&tiull  be  veriAed  by  the  atHduviuif  thu  treasurer  attached  thereto, 
in  the  I'olhiwiiiK  forui: 

I, ,  treasurer  of  thu- State  hoKpital,  do 

Bdleuinly  swear  tlmt  I  have  deposited  in  the  htink  d<.flif;nutcd  by  law  for  nuch  pnriMise.  all 
the  luouey;*  received  by  uie  on  account  of  thi*  hospital  during;  thu  liut  numth.  and  1  do 
further  »WL-nr  that  thi- fortxuitiK  is  a  true  al<!*Tt-act  of  h11  tlu- iiiuneys  receivt'd  and  imy- 
meut«  made  by  me  nr  uuiUt  my  diri'f^tion  a.s  such  treasurer  during  the  month  eitdiui;  on 
the diiy  uf .  IS  .  . 

There  kI  1 11 II  ulvi  hr  at(urhi-d  thiTilo  ihc  aflidavit  uf  Ihe  stewan!,  to  the  elTect  that  the 
gruodn  and  ulhcr  uri  iilcK  therein  specified  were  piircha.scd  and  received,  by  him,  ur  un<ltr 
hiH  dirccliont^,  at  the  hospital ;  tliAt  Ibi-  ^oodn  wire  inui-htLsi'i]  ul  ji  fair  rnMli  market  pr)i.-e 
and  paid  for  In  ciimIi,  or  uit  i-n-dit.  ttul  nxcL-cdin}!  thirty  da.^^,  and  that  In-,  or  any  |>erson 
iu  his  bL'iiulf,  had  n<i  pecuniary  or  ntlu-r  iiiti-n-Ht  in  tin-  uttich's  purchaM-d  ;  that  he 
rvcciVL-d  no  inrnniary  or  ntht-r  htni'tit  thtrtrrnni  iu  tht-  way  (if  t-oinmis'tiiiii.  pcrcfntttfie, 
detliii'tioiis,  or  prc.Hciits,  or  in  any  othi-r  uihiuht  whati-ver^dinrily  m-  indirectly  ;  tliiil  the 
article*;  contained  in  sncli  bill  were  received  at  tiic  hnsintal  :  that  tlicy  confornii'd  in  all 
riftiKH'tn  to  the  invniri'd  fnuKi^  ri_>Cfivi_-d  ami  ordt'r4.'il  hy  hiui,  bntb  in  quality  and  quantity. 
Such  htatcnu-nt  shall  be  accMmimnied  by  the  vouclnrs'  bIkh^ihu  the  payment  of  the  several 
ilrins  fontaiiii'd  in  Ihi'  statement  ami  tlic  approval  Ibcmif  by  the  superintendent,  the 
aniuurU  uf  •«ticb  paynienl  and  tor  xvhiit  tlu-  [layniciil  wii«  iniuh'.  Sui-li  iipjtrovnl  may  Im* 
contained  on  an  audit  kIu'i*!,  wiiicli  slmll  refer  to  each  vdULlier  apprnvf-ii  hy  the  (niiK'rin- 
tendfht,  pivinj;  tbe  iinmb<  i-  of  \'oneher.  tbr  name  of  the  clainvunl.  and  Ihe  amount  at 
wliirh  it  wa«  npprovid.  Sneh  vouehers  sliull  be  examined  by  the  comiiiis«ion  and  dmi- 
parcd  with  the  est Imutt'S  made  fur  the  mouth  for  wlneli  the  slalernent  is  rendered,  and 
if  fiiunil  rorreet  .•hhall  be  ind<irflcri  and  forwardtd  by  the  eummi^siutv,  with  the  .'Statement 
tu  the  ciiiii|v|ro1ler.  If  any  vouehiT  is  found  i/bjeclioii:ible,  the  cniiiptroller  Hdall  indnrs*^ 
his  dis.ii)iproval  thereon,  with  the  n-a^iiHi  ibc-refor,  and  return  it  to  the  treasurer,  who 
.•ihall  pnv^ent  it  to  the  HU|Hrintendeiit  for  currji'lion.  and  when  corn.-cted  return  it  to  the 
coniptriklbT.      -Ml  such  vnneher^  ^Imll  bf  tilnl  in  Ihe  otliee  uf  Ihe  cuniptrollcr. 

'i>  i2.  ActlQOi  to  Recover  Moneys  Due  Uie  Hospital.— The  superintendent  as  treiUf>urcr 
nt  any  State  honjutul  may  briuf;  an  action  in  the  name  of  the  hospital,  to  recwver  for  the 
use  thereof: 

1.  TIm"  amnuTit  due  upon  any  note  or  bornl  in  hi*  hand**  lT«d()riKinK  to  the  hospital. 

a.  The  nniMitnt  ehiirjrtd  and  due,  jicrnnliTij;  let  the  by-Iaws  of  the  hospital,  for  the 
«up|>ort  of  any  patient  therein,  or  for  actual  di.^buntemcnts  made  in  h  is  behalf  fur  necei^ary 
clothinir  and  travellinir  expenws  and  to  enforce  any  liability  created  by  statute  for  the 
care  and  support  of  the  insane. 

$  -13.  General  Powers  and  Duties  of  the  Steward.— The  Rteward.  under  the  direction 
of  the  superlnteniient,  nut]  subject  t<i  the  nibs  nnil  re>juh»ti'>n:*  of  the  l-oH) mission,  shall 
he  accountable  for  the  careful  ki-epinc  and  eentioinical  use  of  al]  furutture,  stures.  and 
other  urlich'fl  jirovideil  for  tbe  bo-.ptlal,  and  under  the  direction  t)r  the  ftnperintendent, 
and  subject  to  such  niles  and  reimlnliutiis,  shalt : 

I,  Make  nil  i«ur«'ha:*4<  for  llie  hospilnl  and  prcwrve  the  ori^iiud  bills  and  receipts 
thereof,  and  kee]>  full  iind  aecntale  ;iecnnnt*  of  the  vtme. 

2    Prepare  and  kei-ptbe  pay-rolls  of  the  ho^pithl. 

3.  Keep  the  iwinnnrn  for  Ih**  support  fif  pntieuts  and  expenses  incurred  In  their  behalf, 
and  furnish  llie  treH»»uri'r  stnteiin-rit^  llieriot  hh  iliey  fall  due. 

4.  Notify  the  tren.^urcr  of  the  dentil  nr  diHrharge  of  any  rrinihnrsiug  or  pay  patient, 
within  five  days  after  sncb  death  nr  diHcharpe. 

?  44.  Purcbases  and  Oontracta. — All  i>urcha<ie«  itf  supplies  for  the  use  of  the  bonpital 
shall  be  mode  for  cash  or  on  credit  or  time,  nut  exceeding  sixty  days;  every  voucher  shall 
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be  dair  aWvd  up,  ftiid  with  every  ab^tmrt  rif  vourluTt  paivl   there  shall  be  proof  on  oath 

that  tbc  votirlicr  wuh  |ir<>)H.'rly  lilli'd  up  and  tht>  nittucy  puid.     Xo  i>xpt>iiditiin'!  forstipplit-* 

ur  utbvr  piirptHM^ft  kIiuII  )>••  nutde  for  the  tK-ticfit  i.>r:tiicti  hoHjiitalut,  by  coiitfiM't  ur  utli^^vwiav, 

aniesi  in  cunforniiiy  with  tho  pn>vi»tiuiiii  u(  Ihiti  Act  in  relation  to  cstiiuates.     Nu  meiatter 

of  tht^  rommissiun  i>r  officrr  u(  u  hn^pit-al  Almll  bt:  inton-su-d,  dtrrctly  or  indirectly,  iu  the 

famtdhinK»f  uuit«Tiiil.  lulmr,  or  •tupplifH  for  the  us*"  of  t\u-  hiMpitul,  nnr  shall  any  such 

nfflrer  act  us  iatt(iriit.-y  orcoiinKi't  fur  Mich  ho»pitAt.     CuiitnictH  Mibjfct  tn   the  uppmvnl  f>f 

the  commission  *th«li  Ul-  cntfrt-d  Into  jointly,  by  the  stewards  of  the  Stat-e  hoApilnls.  for 

Mch  staple  articl«!4  of  supplied  lu  it  luay  hi>  found  feiMtblc  by  tbi^  commissi un  to  purchase 

for  fhr  fi"*  of  the  ho*pitaU.     Huch  contnictJi  shall   nut  l»e  h't  except  iu  conformity  with 

ti.  >iis  of  this  Act   relrttin^' to  estimates.     The  Stati*  hr>tipitalfi  may  iniUiufiifturo 

"I  :ind  iiuitt-riaN  to  be  used    in  any  of  s\\f}t  hiMpital^  ua  v^iu    Ik*  econornlr-ally 

-   ;■  III.     All  i|t'Mj<ls  for  the  use  of  the  iHwpitaiN  ^hall  hv  b'jnBht,a»t  fur  as  pnicticuble, 

I  manufacturers  or  their  Immedtutr  aRcntd,     All  contmct«,  if  let.  shall.  8nbJ4-ct  t«  tho 

r-.Twion-i  of  Station  thirty-niue,  ndatinte  to  eMi  motes,  be  awarded  (othe  lowe^st  riy*pon«itdo 

■  "    ■'•<.      A  meiulfr  of  tho  coiiinii*sir.n  or  un  officer,  or  einplove  of  a  Slate  )|o^pilul  !ihall 

five  a  gift  or  rewiinl  for  himself  or  the  hrtspitiit  from  «tiy  p«;rH((n.  tirm.  or  eor[M»ra- 

..  :.  dt-aliu^  in   (;<MHL-t  or  •iupplit->t  !iinitahlo  or  nece-'v>:iry  for  the  use  nf  the  ho!tpit»l.     All 

puirbftMS  and  contractH  miule  und  executed   in    puntnanrt*  of  Inw,  prior  to  April  first, 

nincte«n  hundred  and  two,  shdll  Ihenaflcr  he  piven  full  force  and  effect,  nntwithfltanding 

thfi  chaufie  in  tbe  manit^i-ment  of  the  Slat«<  himpituU. 

f  4.'».  Otficl&l  Oath.— Each  MUiKTiiit*-iidi-nl  Htid  vleward  of  a  ho^pitiil.  b»-fore  euteriiig 
npon  hiA  duties  as  :>uch,  ^htill  tukc  the  c<in»tiliitional  oath  of  olficf  and  Hlc  thoRnuioiu  the 
office  iif  the  H'.'crolar^'  of  Sfnte. 

i  M  Ictlona  Against  Commit alonen  In  Lunacy,  or  Officers  of  State  Hospitals. ~Xo 
«lnl  action  shall  be  Iipju^Iii  in  any  court  aKuiiHt  tlie  oomniission  or  u  commissioner  iu 
luniu-y.  or  an  offirrrofa  Slati-  hospital,  fur  allictd  d;uiia>!i«  Infansc  of  any  act  done  or 
fkiliin*  to  iierfonn  any  Act.  while  diM-hiirirtuK  their  olBcial  duties,  without  U-avo  of  a  judj^t^ 
v(  the  Siiprrme  Court,  flrst  bad  and  ohtaincd.  Any  juflt  clnini  for  daniatreH  a^uiust  such 
(utuiuiaaion  or  conimiHoiunt-r.  itthct-r,  or  employi^  fur  which  the  Stale  would  be  legally  or 
t«piitably  linMc,  <<inM  l»*  piiid  <Mit  "runy  money k  appropriut<-d  for  the  rarv  of  the  insane. 

i  17.  Private  InsUtationa  for  the  Insane.  — No  person,  association,  or  corpomtiou  shall 
««tjkttU<»b  or  lce<  p  an  iiistituiiikit  for  the  can*.  cn:it»Mly,  or  treatnunt  of  the  inline,  for  coui- 
pvanation  or  hire,  without  fln-t  uhlaiuitiK  li  liceii»*  therefor  from  th«<  cc»mmifisinn.  Every 
application  for  Mich  liecn«i  'ihitll  he  nccompauicd  by  a  plan  of  the  premises  proposed  to  biD 
wvitpifHi.  dcM-rihiiiir  the  i-apai>itic-s  of  the  buildings  for  tin-  »**•»  intended,  the  extent  and 
InrAtion  of  eroiind«  appurtenant  therein,  and  the  uumlH-r  of  patients  propotwil  to  bo  received 

•'!-■  '    -'^i  such  oilit-r  information,  and  in  .such  form,  us  ihircummts^tion  may  n^quirc.  The 

■•hnll  not  ^rant  any  4uch  licence  without  first  having  made  an  examiuatiou  of 
>!  >  pr^ip«kiu*d    to  h*f  liri-riHi'd,  and   being  tiaiisfied  that  they  aro  substantially  a« 

dtM-f  tlN.*l.  and  are  "ihorwisi-  fit  and  .suitable  for  tlio  puriHiec^  for  which  they  are  de.sigiu-d 
tn  be  u#^l.  and  that  such  liet^nne  Hhoiihl  l>r<  grantetl.  Thu  rtimniifwion  may,  at  any  and  all 
11-  -     'line  and  a«icertain   how  far  a  liceufted  infttitntion  is  conducted  in  cniiiplianee 

"  '  o5<.>  thcn.'for,  and  after  due  notice  to  the  institution  and  opiK>rtuuity  for  it  to 

'i-  U--  ciHiiioi-^sinn    having   made  a   n-cord   of  the  proceeding  upon  such   hearing, 

laay.  tf  tile  int«*reKti  of  the  inmat***  of  the  inHtitution  ho  demand,  for  Just  and  n-a*ionablo 
caa^r  then  appearitif?  and  to  be  statt^d  in  lis  order,  amend  or  revoke  any  HUch  license  by 
an  order  Ut  taki-  elfni  within  surh  time  afler  the  srrvicH  thereof  upon  llie  licensee,  as  the 
ii*sion  -h.iU  iltl'Tuiine. 

f  4n.  Beconunendations  Of  Commission.— The  autboriticfi  of  each  institution  for  the 
iniaop  Ahall  place  on  file  in  thi*  ofllc«  of  the  institution  the  re<*jomm«MidationK  made  by  the 
fontmi^fEionrnx  as  a  re>tult  of  their  viidl,  fur  the  pur|HjKe  of  coijBultation  by  «uch  authuritics« 
ftud  f '  •       '  ^v  thf  comini^-'ioner*  u|>on  their  visits. 

J  i  to  State  Hospitals. ~Ju^tii-ea  of  the  Supreme  Court  are  authonzLKl  to 

tppniti  '  State  hospitals,  uiKm  nomination  of  the  .Stat*^  Charities  Aid  AseociatioUp 

M  providni  by  law. 

•  •  •  •  «  e  • 

f  53.  Acquisition  of  Real  Property  fbr  Vse  of  Btate  Rospltals  bjr  Condemnation.— The 

t.  o(nrni<->ioTi  tn  Luiifny  may  acquirr.  under  the  condi'mniitiun   hiw,  f^iich  rt-al  c-itate, 

tir  inrtn-*t  lhrr>-in  a.-*   may  l>»*   ncceswnry  fi>r  the  con^trui'liitn,  niaiittcnance  and  ac- 

tmodatioQ   of  a  State   hospital,    if  unable   to  ajrree  with   the   owner  thereof  for   its 

The  prorcedinKH  for  the  purpfwc  of  Acquiring  surh  real  estate,  right  or  interest 

«)iatl  In'  tn^tiliited  and  maintained  in  tlie  name  of  the  IVople  of  the  State  of  New 

by  th»'  ntforney-gencml  or  by  i»u<'h  counsel  as  tlw  governor  or  attnrn«-y-(ienenil  may 

it«>  for  that  purpose.  UfMin  the  certificate  of  fiuch  crmimiaaion  aa  \u  the  ueccjiHity  of 

viiuiHnK  sa^h   real  e«tat«,  right   or  interest  therein,  approved  and   endorsed   by  the 

iPTemar. 

if  ro.  Erection.  Repairs,  and  ImproTeroents  of  State  Hospital  BtUldlngs.— All  plami 

iflcaiiiin^  r.r  the  »-n-ctinii.  ii-[Hii[>,  iiiid  ini|iri»V(.ini'iit*  of  StHtt.-   li'**fiit:il   huildinua 

'pnml  by  the  State  arrliitict,  and  ho  ninv  nntphty  jsucIi   "Xpi'rt**.  fniiintHp..  imd 

may  he  necp*«nry  fi>r  tin-  pro]M*r  conduct  of  such  worlt.  who^e  rompi-ntation 

ifixMl  by  said  arrhit«<;t,  with  tb«  approval  of  the  conimisaiou.  and  shall  bv  paid  by  the 
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treasurer  uftlicStatf  hu^jiiial  wtiirc  the  work  is  lu  he  i>erffiriiird.  out  of  any  iiinncyKallulted 
by  the  eoiuiiiissioii  t'or  that  purpose.  ('oDtr«c(«  fur  »iicli  frectivn,  r«|)HirH.  uud  imp]-ovc- 
uetitH  may  bf>  let  by  llu'  tomuiLssititi.  sutijrct  to  tlu-  K|»|irifval  of  the  Kuvcruur  autl  couip- 
t roller,  fnr  tlu-  whulr  or  any  I'art  *>(  tin-  work  In  be  jMjrt'mniii'ii.und  in  Ibc  diMD-tJoii  of  the 
rouiiujssion  such  cuiiirucl.s  mity  he  MititcL  Thr  I'miipirolh'r  uiid  thv  cinumitt^iuu  shall 
dcli'nitiiMf  Ut  what  i-xtt'iit  aixl  for  what  It'itjcth  of  Uiuv  udvcrtiHeuitiitd  are  1o  be  iiiRirtfd 
ill  iiuws[iapc'r»  fur  pruiKusaU  for  thf-  friTtioii,  n-jiairw.  or  iiiipmvrniciit^  of  State  htMpital 
huildinfcs.  A  prt-liniiiiary  dcjmsii,  or  ct-rlificd  tliock  drawu  upon  Mmm  leRally  incorporated 
hank  in  thiB  StatL-,  tihall  hi  all  vom'S  he  n-i^uircd  as  an  cviden'C'L'  uf  ^oud  faith,  upon  all 
prnp^isals  for  biiihlinp«i,  rep!iir!«,  and  iin|iri»VL'iiitnt't.  to  Ik;  df  iMwitefl  with  the  treaHurer  of 
tlif  hosjpital  fur  whicJi  tlu*  work  is  tu  he  peiforuHil,  in  an  aiuount  to  be  determined  by  the 
>^tat«'  an'bitert  All  eiMitriu'tri  for  tlu;  ereelton,  rejtaira,  or  iniprr»vetDcnts  to  hospitals  Khali 
eontait)  !i  elrniHc  that  tilt*  eoiitniet  ^hivll  only  be  d<*cnied  executory  to  the  extent  of  the 
moneys  avnlhihle,  and  no  liability  Hhull  Tm*  itteurrt'd  by  tby  State  beyond  the  luonevft 
available  for  the  purimAe.  The  couinnssion  iadiriLlcd,  lo  the  fullest  extent  deemed  prarii- 
cable,  to  provide  iidditioiml  huildintrs  fi>r  the  removul  tif  the  iiiMnne  from  the  Flatbush  do 
partment  of  the  I.oiin  I-hind  Slatr  Hospfl:i(. 

^  .>!.  StreeU  and  Rallroadft  TlLTOitgh  Hospital  LazLdB.—Nn  pnblic  street  or  mad  for 
railroad  or  other  purposes  sliall  Jx;  opened  tbnmgh  the  lands  ofa  State  hospital  auleaB  the 
lefEislature  by  !tpeeial  law  eonsenta  thereto. 

ARTICLE   I  IT. 
COM>flTME?«T,   ru*TnDY    A  M>  prHriHROE  OF  THE  IN**ANE. 

I  00.  Order  for  Commitment  of  an  Insane  Person.— A  farsun  allef;u«l  to  be  insane,  and 
who  is  not  it)  confmenieht  on  a  criminal  ebartfe.  niiiy  be  enmmitted  to  and  confined  in  au 
instilulioii  fnr  thii  (MiNtijily  liHil  tnatioent  of  tlw-insaiie.  upnu  mi  order  marh- by  n  judjie  of 
a  court  of  rieord  of  tho  cily  or  county,  or  a  jUKtice  of  the  Supreme  Court  of  the  judicial 
di^trii't,  iu  wliieli  thv  alleged  insane  person  r^i^ides  or  may  be.  adJud^Muj^  «ueh  person  to 
be  in!*«ne,  upon  a  rertiticate  of  liiiu»ry,  nmde  by  two  quatilifc)  nierUcal  exainineni  iu 
lunacy,  accumpniiied  by  a  verified  pi'lilion  tln-n-for,  or  upon  such  certificate  and  petition, 
and  afti.T  a  hiariuir  to  detcnniiu;  such  (lucstiim.  a-s  provided  in  this  article.  The  com- 
mifwiou  Khiill  preHerjlx' iiihI  furnish  blmiks  fur  t<uch  ccitiflrnte  ntul  petitions,  which  shall 
be  niad«  iHily  uptfn  tucli  btaiikM,  An  insane  |H-*rsou  shall  be  cutiiiuitted  only  tu  a  St-nte 
hofipical.  a  duly  ticen^ed  institution  fui  the  inffliic,  or  the  Mattcawuii  State  HoKpitat.  or 
to  the  care  and  custody  of  a  reliitivo  nr  committee,  as  hereinafter  provided.  N"o  idiot 
shall  bo  adniiitted  to  nr  coiifliied  in  a  State  hospital.  But  any  epileptic  or  feeble-minded 
]>er»an  hectimiug  insane  may  he  coniniiticd  aa  au  inline  person  to  a  State  hospital  for 
custody  and  trtiituient. 

g  Ul.  Medical  Examiners  In  Lunacy  ;  CertiflcatesofLun&Gy.— The  rertifleate  of  lunacy 
mu^tt  flhow  that  [tucli  t'ei>ou  is  iu-sauc  and  murit  bt^nadc  by  twu  rejtutalde  phvHicianH. 
fCraduatc»  uf  »iu  iricorjiorated  luedieal  college,  who  havf  been  in  the  actual  praetice  nt  their 
profession  at  least  thrive  years,  and  liavu  tiled  with  the  cummis£Juu  a  certiiicd  copy  of  tbo 
certiAcjite  of  a  judxe  uf  a  court  of  record,  showing  mich  qualifleationa  in  accordance  with 
forma  jircscribi-d  by  the  comiuission 

Such  physicians  sball  Jointly  make  n  final  examination  of  the  person  nlleecd  to  be 
iuaauL'  within  tcu  days  next  before  the  granting  of  the  order.  The  date  of  the  eerlilicate 
of  lunacy  shall  h«  the  date  of  such  j«iint  examiuHiioii.  Smli  rertiticate  of  lunacy  shall  be 
in  the  form  prescribed  by  the  couimissiou,  and  «hall  cuiitain  the  fncts  and  circumRtaticea 
upon  which  tint  judgment  of  the  physician<i  in  biiaed  and  fthow  thut  the  condition  of  the 
person  examined  is  such  as  to  require  cari-  and  treatment  in  au  institution  for  the  care, 
custody,  and  treatnicut  of  the  inftane. 

Neither  of  siicb  physicians  sbati  he  a  relative  of  the  person  apjilying  for  the  Girder  of 
the  person  :iMe>£ed  lo  he  insane,  nr  a  umiiiiirer,  supirinlendenl,  projjridor.  ofliecr,  stock- 
holder, or  have  uny  pecuniary  interest,  din  ctly  '"r  indirectly,  nr  be  an  atteudiug  physician 
in  the  inslitiirton  to  which  it  Is  iiroposed  to  nnomit  sncli  person. 

{)  <i2.  Proceedings  to  Determine  the  Question  of  Insanity.— Any  pereou  with  whom 
an  alli'ired  in-^atle  [H-rwon  uitiy  roide  oi-  at  whose  Iioum"  he  may  lie,  or  the  father  or  mother. 
husband  or  wife,  brother  or  sister,  or  the  child  of  arty  such  pirson.  and  any  overeeer  of 
the  poor  of  the  town,  and  superintendent  of  tho  |>oor  of  the  routity  in  which  any  such 
perwHi  may  l>e.  may  ii|vply  for  such  ctnler,  by  presentinjr  a  verified  petition  containing  a 
dtntcmeut  of  the  fiicts  upon  which  tlic  alb-'gntion  of  insaTiity  i«  based,  and  because  ()f  which 
the  fipplU-ation  for  tin*  i*rder  is  made.  Such  petition  shall  h*-  iiccompanied  by  the  rertifi- 
cal*'  of  )una<'y  of  the  mcdjeni  examiners,  as  prescribed  hi  the  preceding  section.  Notice 
of  such  applicition  shall  be  si'rvt-d  personally,  at  least  one  dny  before  making  such  appli- 
ration,  u|K>n  the  person  alleged  to  be  insane.  hu<1  if  made  by  an  overH*er  nr  Nuperiutendent 
of  the  iM)or.  al.svi  n\»m  the  husband  nr  wife,  father  or  mother  or  next  of  kin  of  such 
alleged  insane  jM'pton.  if  thrn-  Im-  any  such  known  to  be  residing  within  the  county,  and 
if  not.  a|Hin  the  iier«ort  with  ivhniu  such  alb'ged  insane  person  may  reside,  or  at  whose 
houae  he  uiny  W.  The  judire  to  whom  the  appllc-:ittf>n  is  ti>  he  made  may  dispenfio  with 
such  |H*rs4»iiiil  Servie**,  or  uniy  dinct  substituted  service  to  ht*  made  njtnn  some  ja-raon  to 
be  designated  by  him.     He  shall  i*tate  iu  b  certificate  to  be  attached  to  the  petition  his 
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fur  dUpeniinx  with    iwreoiitti  survk-e  <*f  Kuch   notice^  mnd  if  ftobstitaU'd  Hcrvice  is 
:U-t\,  \hv  iiamt'  (if  llic  pers^di  lo  Ik- mtvikI  tlicrt-Milh. 

Thu  juilgtt  lo  wliiiiu  ^ttrli  a|t|>lit-atiuu  if)  mado  may,  it'  iiu  di'iuaiid  Ik  madi*  fur  a  lu-ariug 
ill  behalf  of  the  ttllvh'^^d  iiituiui*  p«'r«i>ii,  proueed  furthwitli  tn  dfl«rrtitiii**  the  4|iii<«tioi)  uf 
insanity,  and  if  satittHed  chut  ihi*  Alleged  iu<iaite  por)H>n  is  iiisuiie.  aiay  immediattdy  issue 
an  nrdor  for  thu  cummitmrtit  of  stirh  pHrMMi  tn  no  iustitiitiuii  fur  lht.<  i-ustmly  und  tri-at- 
mvut  of  the  itiKuiitj.  If,  huWfVtT.  it  MpjHfurM  that  *iich  inminf  pt-rMiii  if*  haruili-iw  und  his 
n-tiLtirea  or  a  eoiiiiiiitlt^o  of  hif«  ]>er»oii  are  williiii;  and  uhlv  Ut  prui>rrlv  cxrt*  fur  hiui  at 
«[>iiie  pliicv  utht-r  thau  Mich  iuatilution,  upon  their  wriiu-ii  i-(iiim.'ii(,  the  jud^i*  may  urdrr 
that  he  be  placed  in  tbu  care  and  euf^ttxly  nf  «uch  n-Utivt-s  or  such  couituittre.  Sur.li 
joilee  may.  in  his  discretion,  require  other  proofs  iu  uddiliuu  to  the  petition  and  cvrtifi- 
cfttc  of  thr  mrilica)  t-xantinfm. 

L'(»on  thf  dt'iuand  uf  any  relalivo  urnear  friend  in  behalf  of  suHi  ull<'jt«5d  insane  |*ersoij, 
the  jadtre  shall,  or  he  muy  U|H.n  his  owu  motion,  t^sui'  an  ordi-r  direrlinn  the  lifiiriiiK  of 
rarh  applicatmu  U*fure  him  at  a  time  nut  uiorr  thati  five  days  from  the  duteuf  sueli  urdcr, 
which  Mball  be  served  \i\Hm  the  |>artieii  iuteri'Mted  in  tiio  applit-iitiiui  riuI  iip<iu  Niirti  ntluT 
(tersons  as  the  judfte,  in  bin  di.'K'reiJon,  nniy  nuuiu.  \j]mn  such  du.v,  or  upon  surli  other 
Any  tn  whioh  thi<  prncet-diii^  .ihall  be  rr^ularly  ndjournt-'d.  be  shall  hear  the  testimouy 
(uinj<liK-<-d  l>y  Ihe  partie<«  und  exiikuine  the  alb-tjed  iii^tune  [X'nion  if  deemed  advisable,  in 
or  out  of  court,  and  render  u  dccisidu  in  writing  H!4  to  mk^H  iHTHnii's  insanity.  If  it  be  dc- 
trrmiar-d  that  tufh  person  t4  in»utni\  the  judge  shall  forthwith  issue  hin  order  eomniitilng 
him  loan  iii«tiliition  for  the  cust^idy  and  treatment  of  the  iiiRane,  or  make  such  other  onlur 
lA  ifl  provided  in  thiti  ^K-otion.  If  Huch  judee  can  nut  hear  Che  application,  he  may.  in  his 
order  direction  the  henririK,  name  itonie  rcfrn-i^  wlui  shall  hear  t lie  t«'-'*tim(tTiy  and  re|Mirt 
th«  ame  forthwith,  with  his  opiuion  (her*Niii,  to  ^nrh  juil^i'.  wIiosIihII,  if  Miti'tlicfl  with 
wch  rvpon,  render  hia  decision  accordinsly.  If  the  rommitment  he  nuide  to  a  State 
botfpital.  the  order  shall  be  aecnm|Miniefl  by  a  written  Btatf-nient  of  the  jndp>  m*  to  the 
ffaanrtwl  conditiou  of  the  insane  {ktsoo  and  of  tli<^  fn'n^tms  lefcully  IhihKi  for  hU  iii»jn> 
MBAoee  ad  far  as  can  be  ascertained.  The  sti|MTiiirendeni  of  <4urh  State  lio^pltjil  eihall  l>e 
iiBmediat«*Iy  notified  of  aarh  conimitmi-nt,  and  he  nhall,  at  oiiee,  make  ]irovisiioi4  for  the 
traoffe-r  of  such  intwue  jieiHim  to  aucIi  hoKpitnl. 

The  petition  of  ihc  applicant,  the  nTlillcatL'  in  lunacy  of  the  medical  examiD<*nt,  the 
tirdrr  directing  a  farther  hearing  aa  provided  in  Ibis  section,  if  one  be  indued,  and  Ibe 
decidoD  of  the  jud};e  or  refen'e,  and  ttie  order  nf  ciiiiiniitnunt  nIulII  l>e  preiw-'iKL-d  iit  the 
tine  of  the  commitment  to  the  snpi'riiUcndLtit  or  person  in  cliarBO  of  the  institution  to 
which  the  iniune  person  is  committed,  and  verbatim  coTiie<i  flhall  be  forwarded  by  t*ncb 
Nipfrintendent  or  pernon  in  charge  und  (lied  in  tlie  ofTic**  of  the  State  Commisiduu  in 
Lfiuncy.  The  relative,  or  conimittec.  to  whose  care  and  cusi.mIv  any  Insane  perjioa  ia  com- 
milted,  shall  fi>rthwith  IIIp  ilie  petition.  rertiHcnte.  and  order,  in  the  oflice  of  the  clerk  of 
_  ibc  coouty  when*  *ueh  onler  is  made,  and  transmit  a  certified  ctipy  of  such  papere,  to  the 

H  CoRimisaion  in  Lunacy,  and  procan*  and  retain  another  such  ciTtifled  copy. 

H  Tbr  superintendent  or  person  in  charue  fif  any  inHtitnlion  for  the  ejire  and  treatment 

^1  «f  cbe  iiiaaue  may  refuse  to  receive  any  |M-rson  n|ion  any  Huoh  order,  if  the  p:i|HTs  reiinired 

H  to  be  preneiitcrd  shall  not  comply  with  the  pnivittiou)*  of  thi«  m'ction.  or  if  In  hl^  jud^rment 

^M  aorh  person  i*  tiot  iiiNune  within  the  meanio);  of  this  »l.itnte,  or  if  received,  sxu-h  [M.-rMm 

H  may  be  di«'!iarKed  by  the  comuiissioii.     No  )MT*utn  shall  Ix-  iidniitted  to  any  such  instttn- 

H^^  lioo  under  such  order  ufler  the  expiration  of  flvo  days  from  and  inclufiivo  of  the  date 
^^^^Ubeivof. 

^^^^m^  Kolwitbstandiug  the  requirements  of  this  section  that  an  alleif<M  iniutne  person  be 
^^^^Ujr  eommitle<l  by  an  order  of  the  court,  in  a  cam;  where  the  condition  of  such  pereou  is 
^V  l^kllist  it  would  be  for  hia  benefit  to  n*ceivo  )mmedi:ilo  care  and  treatment,  or  if  he  is 
^V  Ai^lBlDa'dT  in«ane  so  as  to  render  it  iiec4>s»>ary  for  public  Hafety  tlmt  he  b*'  iiuiueUiately 
^T  nmAned.be  ••ball  be  forthwith  received  by  a  state  institution  authorized  byhiwiocare 
B  for  the  insane.      In  nurh  ewe  such  inline  jiers^m  Bhall  be  so  r«'ceiv*sl  by  8urh  iuKtitution 

V  opr»n   a  eertirtcmt*'  of  luiniey,  exeeutc-d   by  two  inedicHl  examiners  iu  lunucy  ufler   tlie 

I  ex^uniiiaiion  and  in  the  nn»nncr  pnjvided  in  the  preceding  s^rtion.  and  upou  a  jK-lltlon 

f  audr  by  the  p«T>4on  authorised  by  thin  m>4-tion  to  apply  to  a  court  for  an  (»rder  of  ctinimtt* 

mcut.  By  virtue  of  »ueh  certifieate  tif  lunucy  und  such  petition  Bueb  insiuic  jK'rwon  may 
br  rvtainfrd  in  such  institution  for  a  period  not  Co  exc«H;d  five  tluys.  Prior  to  the  expiro- 
tiim  of  such  time  an  order  for  his  conunitment  must  be  obtained  in  the  manner  pro- 
vided by  (bis  section.  The  certificate  of  luimcy  extM-uled  by  smh  phyHicians  must 
tain  adctiuate  rt*a.-M)ns  why  the  insane  person  sitould  bo  immediately  received  in  au 
tttotion  for  the  insane  for  treatment.  The  superintendent  ur  perst^in  In  chart;e  <if  any 
h  institution  may  refuse  to  rec*'ivo  snch  iiKune  |H'rs4>n  U|ton  «U"h  certificate  and 
if  in  his  judfnnent  the  reasons  stated  in  the  C4*rtificate,  or  the  condition  of  the 
are  not  stiflicit-nt,  or  is  not  of  such  character,  aa  to  make  it  necessary  that  the 
tsbnulil  n^'rive  iininetliate  Ireutnient. 

}  ax  Alipe&l  from  Order  of  Oommltmeut.— If  a  p<-rsnn  ordered  to  Ite  committed  pur- 

ffqsot  to  this  chapter,  or  arty  friend  in   bi>i  iH-hulf,  is  di^salisfied  with  the  final  order  of  ft 

M>i)inrutiiik'  him.  he  ui:iv,  within  ten  days  ufter  tlii^  maklni;  of  •tneli  onb-r, 

1  I    tu  a  ju'*tice€>f  the   Supreme  t'onrt  otln-r  timn   (Im  justice  niakine  the 

,  t.  <-:tufle  a  jury  to  be  summoned  as  in  the  esse  of  proceedings  for  the  ap- 


260 


LAWti    KELATINO    TO    TliE    IXSAXE. 


polntiueiit  of  n  commit  tec*  for  an  insane  jientnii,  and  shall  try  the  qnestion  of  such  iiiflunitr 
in  ttu'  Minic  m:mi)i;r  u.s  ui  (irucft'ilitiuH  lur  tht;  upiiuintmeul  of  a  rnntiiiittett.  itcfuro  t^ut'li 
appi-al  nhiiW  hi-  lu ani.  -ineh  jiers<in  rtliull  ni.ike  a  ili-ptiAit  or  g\\v  a  bonti,  tn  he  ajiiirovcd  hy 
H  jUHlicf  uf  the  8u|vn'mt.-  (.'uurl,  fur  the  payment  uf  tht<  cusls  uf  thf  api*eal,  if  thr  nnlL-r  of 
ciimmttm«Hit  Is  Bustaiiicd.  If  ihe  verdict  of  thi*  jury  bt  that  such  fK-rson  is  inttanc,  the 
juritirv  Hhall  Lertify  that  fikct  and  uiukc  an  order  uf  couiuiilaieiit  an  u(>ou  the  ori);in&l 
hearing.  Such  nidrr  i^hall  be  preM-nlrd.  at  tiie  time  of  thr  roumiitinciit  of  ffueh  iiiiMine 
jH^rwu,  lo  ihv  su|MTiiiteudeiit  ur  (H.*i-»on  in  charge  of  the  in>ititutioii  to  which  ibi'  insane 
{>erwjn  i»  cuniuiilli>d,  and  a  L-upy  thtm-of  siiall  hi<  furwardi-d  In  the  c«>inniittsiiin  hy  sueb 
HUperinleiideut  or  pcrnun  in  charge  and  Hied  in  the  ultiec  tlu-reof.  PnieetMlingM  under  the 
order  sliall  not  be  stayed  peudiiijif  an  app*':il  Ilierefn>ai,  except  upon  un  order  of  a  justice 
of  llw  .Suprrmc  C(jurl.  and  uiadv  upon  a  nMlict.  and  after  n  hearinjr.  witli  provisions  made 
therein  /"ir  htndi  trni|Ktrury  care  or  confinement  of  the  alleged  iubuue  person  as  aiay  l»e 
deemed  ueet^ssary. 

If  a  judge  shall  refuHe  to  gmiit  ftn  Bpplimtion  for  ftn  order  of  curamihnent  of  an  insaDB 
IH-THTin  provfd  to  W'  dangenxiri  to  himMtdf  or  athurs.  if  at  largr.  he  ^^hall  state  his  n  asnua 
for  .su«'h  refusal  in  writinj;,  and  any  person  aggrieved  thirrliy  nuiy  iippeul  Iherefroni  tit  the 
fiame  manner  and  uinlir  like  conditions  as  from  ati  cn-dir  of  etunmitnirht. 

^  M.  Costs  of  ConnDltment. — The  cust.s  iiceeKsitrily  ineurrfd  in  determining  the  ques- 
tion of  Lhc  insanity  of  a  pour  or  indigent  penwh  and  in  tteeuriiig  his  ailiuisfiion  into  a 
State  horipital,  and  the  exiKJUseof  pmviding  prM|»f  r  clothing  for  ."U*-!!  jierson,  in  aei-iir<lance 
with  the  ruK-A  and  regnhitions  ado))t(M]  by  the  euiMnii»8|i>n,  !-hiill  1h*  h  charge  npiui  thi* 
town,  eity,  or  county  securiug  the  contmitnient.  Sueh  eo&l5  Jvhall  include  the  fees  allowed 
by  thejtnlgt!  or  justice  ordering  thi^  cornniiinirrtl^  to  the  mediml  cxuiiiiners.  If  the  imthoh 
sought  to  be  romtnitted  in  not  a  pour  or  indigeiil  imtsoo,  the  eo)^(«  of  the  pmi-eedings  (o 
<h'teiiuine  bin  Insanity  and  to  Rectire  hi»  ei>uin>itn»ent,  as  provided  in  this  art)eh\  shall  be 
H  chargti  u|Mm  his  <\siat*-.  or  Hhnll  he  jmid  hy  the  i>t'L?)tin>  U-i;alIy  liable  fiir  hi?*  maintehjUHtt*. 
If  ill  such  proeeediiigr*  the  alleged  itiMine  |K.*rs<in  if-  d(.-1ertiiine(i  not  tu  Im'  innatie,  ihe  judge 
or  Justice  ruay,  In  bia  discretion,  charge  the  cost.s  of  the  pT«H-eeding?s  lo  the  person  making 
the  application  for  an  order  of  commitment,  and  Jn<lgn)i-nt  niuy  he  entend  for  the  amount 
thereof  and  enforcid  hy  eiveulii^u  againril  t^in  h  pei^mi 

^  G5.  Liability  for  Care  and  Support  of  Poor  and  Indigent  Insane— All  poor  and 
indigent  insane  pers^iim  not  in  eonfinrnient  under  criminal  proceedings,  fthall.  witl)i»ut 
uunewsHary  delay,  Iw  trunsf'-rreil  to  a  Slate  hoh[>il]il  arnl  there  wholly  supported  hy  the 
State.  The  c<wt3  necessarily  incurred  in  the  transfer  nf  pHtient^  to  State  hospitals  shall 
he  a  eliarge  upiMt  the  State.  The  commission  simll  m  cnie  from  the  putienlV  estate  and 
frmri  relutivew  or  frieinls  wlio  are  liiiblo  or  nniy  he  wiJIinu  lo  iiNtume  the  cokIs  of  support 
of  tiiiuutea  of  St4ilc  hospitals  >.n])|Kirt4d  hy  the  Stale,  reinihurs<-inent,  in  wlioli-  or  in  part, 
of  the  money  thu8  exjwnded,  either  directly  or  thruugh  (lo-  tri-iisurers  of  the  respective 
ho«pita!«,  as  provided  In  section  fijrtv-two  of  this  Act.  (Thus  anieiided  by  chapter  54(i, 
Uiwsof  IWU.) 

The  ronimifwion  mar  ap|M>int  agnntn.  irhntici  dnty  it  fthall  he  t<i  Mpcnre  fmni  relatives 
and  frleiuN  who  are  liable  thercfur,  or  who  inny  he  willing  lo  assume  the  coPt  of  support  of 
any  of  the  inmuTi-.sof  Siiito  ho-^pitals  as  are  being  su|i{M)Tti-d  l>y  the  Slate,  reimbursement 
in  wlmle  **T  in  t>art  tif  the  money  stt  expended.  The  eomju-nMilion  of  eaeh  Hgent  nball  not 
cxceetl  five  dollars  a  day,  Riid  the  neceM>M4ry  travelling  and  olln-r  incidental  expenses 
jnearred  hy  him,  lo  he  appniVL'd  by  the  coniplroUer.  The  eonmii&.siiiiii  may  fix  a  rate  to  be 
p:iid  fur  the  Mi]»port  uf  tin-  inmfiti-^of  State  hfHpitaI«  hy  relatives  liahle  fur  ftueh  HUpfHtrt 
or  by  tht»si'  nu't  linhle  f«r  such  wupporl,  hul  willing  to  as-snini*  the  uo^t  ihereof;  but  *>ueh 
rate  fihall  he  .sufficient  to  cover  a  firofHT  propurti*pn  of  the  cost  of  nuuntenance  and  of  nece*- 
Rnry  reptiir.i  and  improvement-*.  The  maintenanre  nf  any  inmate  of  a  Stute  hoApJial  com- 
mitted theret(»  n|Mjn  a  eoiirt  order  Hi'i*-iiig  out  uf  any  criminal  action  or  priK'epding  shall 
bo  paid  by  the  county  fr«''in  wliieh  rtneli  inritmf<>  was  romniitted. 

$  08.  Liability  for  tbe  Oare  and  Support  of  the  Insane  Other  Than  the  Poor  and 
Indisent.— The  lather,  n^iTher,  linsbiiml,  wife,  nnd  ehiUtren  of  tin  inline  p<  rvon,  if  of  suf- 
ficient ability,  and  the  einnmitt^-e  or  guanlinn  of  liin  pernm  or  enlute.  if  bin  i-Ktate  ia 
Knffloient  for  the  pnritf«e,  shall  ruii***  him  Ut  be  [iroperly  and  Ruilahly  eared  for  and  main- 
tained. 

The  comniis.'cjon  and  thi'  superintendent  of  the  poor  of  the  county,  and  the  overseer 
of  (ho  jMior  of  the  town  wlore  imy  -luch  innnne  |M'nvm  may  be.  or  in  the  eity  of  New 
York,  the  Commissioners  nf  I'nhlie  Churitie^  may  )nt|uire  into  the  manner  in  which  any 
such  penuni  iH eared  for  and  nmintuincd  ;  and  if.  In  the  jiulvnienl  nf  any  of  them,  he  in 
n4)t  properly  or  Huitiihly  can-d  for,  may  apply  tu  a  judge  itf  a  eunrt  nf  reeuni  for  an  order 
tn  i-nniniit  him  To  u  SiHte  lior^pitjil  nmler  tin-  iiruvi-iinnts  uf  this  Hrticle.  hut  sneh  order  shall 
not  be  made  unless  the  jndge  find;-  and  ct-rlifti-s  in  thu  order  thai  sueh  iui«ane  pemon  is 
not  properly  or  wuitahly  cared  for  hy  Huth  relative  or  rimnnitt«f.  or  that  it  is  dangenms 
to  the  public  t«i  allow  him  to  b*- cured  fur  and  nmintained  by  unrh  rtdntivi'  or  ronmuttce. 

The  fonts  Mid  iharce^  of  the  eoinmltmenl  and  tniiinferfif  sueh  in.-'aue  penion  to  a  Stat<* 
hospital  flhail  l>e  paid  hy  the  noniuitlee,  ur  thi-  I'ltther,  noifher,  husband,  wife,  nr  childr«*n 
of  piueh  penoin,  to  Ik*  reiovereil  in  iin  aitiun  bniugbt  in  the  mime  of  the  people  by  the 
<vinimisKion,  the  sup«!rintendent  of  the  po«ir  of  the  county,  or  the  overseer  of  the  jKMir  of 
the  town  where  such  insane  penun  may  be.  or  in  the  city  of  Xcw  York  in  the  name  of  the 
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Coiamiwiooen  of  Public  Hiaritics.  In  all  claims  of  the  StAto  upon  rtrlatives  liable  for  the 
iinp|iort  of  a  patient,  ur  upon  luuneys  or  proiMirty  huM  by  sucli  patient,  the  State  shall  be 
<l«eiii<Ml  a  pfvfcrrfd  cnMlitor. 

}  07.  Duties  of  Local  Officers  In  Regard  to  Their  Insane.— AH  rouniy  sujicrintcud- 
estsof  the  po-jr.  ov«*rH*«*ra  ol  iht;  p<M)r,  itnU  otlu-r  r-ily,  tonu.  t»r  c«uiity  authorities  having 
doLitss  to  perform  relating  to  iht*  iiisauu  {HH)r.  un-  rliitr^td  willi  tlm  duty  of  Hceiu};  that  all 
poor  and  indigent  iiiMtiu<  )h.t»uiis  wilbin  t hrir  rt'!«)>ccuvt:  miiuic'iptilitii-4  art_<  ttiui-ly  gruutud 
^Ihr  necessary  ix'liof  coiilerr^Ml  by  liiis  rhupt<  r,  and  whi-n  p.u  ordered  by  a  juduL*.  at.  bt-ri'ia 
tv-tdod,  nr  by  thu  comiuiw^tua,  sibult  mm;  that  tlicy  an.*,  without  uuiurcu^ary  delay,  tranii- 
U>  the  proper  institutions  pruvidt<d  for  tht-ir  vniv  and  treatiui'iit  a»  the  wariUof  the 
JtUh*.  Btffurv  •^iidniK  a  iH;rson  to  any  ^ucli  iiiKtitutimi,  thry  »thal]  M-'f  that  hv  i<>  in  a  statu 
uf  biMlily  i!lfAuliiH--Li  and  ojiuftjrtdbly  clothed  with  new  i-lothiuf;.  in  accordance  with  tho 
rrtiuhklioui  preicribi*d  by  the  coimuis-sioM.  'I'lie  c<>innu.s.tiou  may,  by  onler,  direct  that 
say  penoa  it  doetu^  unbailable  ihurvfor  sliall  not  bv  m*  ciuployLMl  oructaii  audi  atteudaut. 

Each  patient  ishall  be  <ient  to  thu  .Sutte  hotipilal  within  the  district  eiubraeint;  the 
county  fniiu  whiclt  he  U  committed,  except  that  the  ci>miui!i«don  luay,  in  (heir  diM-retion, 
direct  otber«risf  :  but  private  or  public  iniuinc  putienU.  f<»r  wiioin  hutueo|iathic  cure  and 
treatment  may  ht?  de^ireil  by  their  relali\e>«,  friends  or  jiuanliuiiis.  may  be  coiuiuitted  lu 
tfa*'  Middletown  State  Uomeopttthiu  Llo^iipitai,  or  tu  the  Uowauda  State  lloniropitthic  lioa- 
pltal.  from  any  of  the  countii^  of  chj  State,  in  the  disun>lion  of  the  judge  (fniiittufc  the 
order  of  cummttmcDt ;  and  the  hospital  ^>  which  any  patient  is  urdcrrd  to  be  itcnt  shall, 
by  aad  andi*r  the  n*Knritions  made  by  !iincli  commission,  it^Mid  a  traincfl  attendant  to  briiif^ 
the  patieut  to  the  honpiral.  Kieh  f<Mual<>  committed  to  any  iiuititution  for  the  Insane  aha]! 
Iw  a4Xiim)kanied  by  a  female  attendiirit,  unle--4saii:compuiiiiHl  by  her  father,  brother,  huisbaud. 
itrson.  After  the  pntient  has  heea  delivered  to  the  proper  utficvrsof  the  hospital,  the  care 
»atl  cu<t'>»lv  of  the  in'iiiicijvility  fnim  which  ho  is  -i^-iit  ^hiill  c^'use. 

i  )H  Daly  of  Committee  and  Others  to  care  for  tbe  Insane ;  Apprehension  and 
ConAnsmont  of  a  Dangerous  Inians  Person. — Wth'n  an  iiiHJine  ik-cmju  \h  ini^Mi-ASeil  of  >u(- 
lScii.iit  prof^ertv  to  maintain  him^<lf,  or  bis  father,  mother,  husband,  wife,  or  children  are 
u(  4ufBeient  ability  to  maintain  him,  and  his  ia->4aiiity  i*  4Qch  lu  to  endanger  hi4  own  t»er- 
■on,  or  the  person  and  property  of  otht^rs,  tho  committee  of  his  person  and  e.<«tat*-,  or  such 
fjUber,  mother,  hatband,  wife.  oruhibln>ri  mtMt  provide  a  sni^nble  phieo  for  his  confine- 
m^Dt.  and  thrre  maintain  him  id  such  manner  lU  nhall  be  approved  by  the  propc^r  le^t 
aathortty.  The  county  •superintendent  of  the  iH>or  and  th')  overseers  of  thu  j>oor  of 
Utmw  and  eitieji,  the  Oimmi'tiioners  of  Public  Charities  in  the  city  of  New  York,  ami  tho 
0>uinii<aiaaor«  of  Charitiea  aud  Correction  in  thu  city  of  Brooklyn,  are  rvijuired  to  xue 
(list  the  provisioos  of  this  itcotlon  are  carried  into  effect  In  tho  luoiit  humane  and  speedy 
Btanaer. 

t'p.jn  the  rcfa^  or  notclect  of  a  co;aiuitt«e,  KU^rdiau.  or  ridative  of  an  Infuinc  p(;rson 
to  c*n<e  him  to  be  ooflned,  as  r«nif  red  in  t'll^  chaptor,  the  officers  namwl  in  thiA  section 
«h4il  apply  to  %  judtfe  of  a  court  of  record  of  tho  city  or  county,  or  to  a  justice  of  the 
JHjpreme  i.V»ijrt  <»f  the  judicial  district  in  which  such  insane  pentoii  raoy  reside  or  he  found, 

^''     '         "  =;itisfl"il,  ni»ou  propiT  proofs,  that  such  p*'r9on  U  danpiTously  in>t»iii'  and 

-:  •,  shall  i-i-4Ue  :i  prcvpl  to  one  or  mori'^of  thi*n(Tlrers  tmrnf-d.  enmnn(n<linR' 

"1  and  Confine  *nch  in«aue  person  in  soini'  comfortable  nnd  safe  place; 

•111  «u<'h  Milii'  r-s  iu  appn'hending  auoh  in-^ne   person  shall    po^t^em  all   the   p4iwer?(  of  a 

p»vM*r  ortif  T  evticntins;  a  warrant  of  arn-it  in  a  criminal   pniceedintr.     Unlew*  nn  onler  of 

eMumitmorii  ha4  lieen  prL^vionily  granted,  ^nch  ofHcers  shall  forthwith  make  application 

forth*  proper  onler  for  hi'*  contlnemeut  to  the  proper  institnrion  f.tr  thr  ran'.rn-ito.iy.  iind 

lr»<iUnient  of  the  in.iaue.  a^  ani  liorixi-*!  by  (his  chapter,  and  if  snch  nnler  in  irranteil,  such 

olBr«r  HhaJi  Ijtke  the  neH'e«<Mry  lexal  step^   to   have    him   tnin^ferred  to  such   iii«titntion. 

In  no  r»*o  ^hall  any  ^u^h  in-tane  pcraon  be  confined   in   anv  i»ther  plac*-  than  n  State  hoa- 

j  '  ■         !  ]!v  licenced  institution  for  the  in<nne,  for   a  ]K'riod  Ininjer  than  ten  drty*.  nor 

■   r*'>n  bo  committed  a-*  a  dij*orderly  person   to  any  prison,  jnil.  or  Im'knp  for 

uiles'*  he  be  violent  and  dantfomn:!.  and  there  U  no  other  suitable  place  for  liia 

roii^n«'uteut.  nor  shall  he  bo  oonflned  in  the  same  room  with  a  peraou  charged  with  or 

euiivicl^d  <»r  «rimi«. 

An 


pmon 


'itly  in«ano.  and  conductinir  himself  in  a  manner  which  in  n  sane 

'  rlr.  may  he  Brreftf<'<l  by  jitiv  pi'iiri'  ufflrer  nnd  nrnfinetl  in  wtnie  safe 

-     until  the  (piestinn  of  hU  sanity  he  ileterniincd.  as  prescribed  by  this 

1  'i  -r  inakinc  snrh  arrp«t  shall  iininedintely  notify  the  MiiN'rintendent  of 

■       ■<unty,  or  the  overseer*  of  the  pimr  of  th*^   town  or  city.  nr.  In  the  city 

^,  I'l.'  ('ommiAsioners  of  Public  Charities,  or,  in  The  city  of  Brooklyn,  the  Coro- 

I"  Charities  and  Correction,  wlui  fhall  fortlnvith  take  propc^r  nicatures  for  tho 

HI  i.f  the  qn<-^tion  of  the  iiisanitv  of  •tiirh  iM'Psoii. 

^ '»)  Patients  Admitted  under  Special  AjTreement. -The  commission  may  authnriu 
<Xf  *U(M>rint«*tidcnl  of  a  Staio  hrwpital  tn  admit  then  to,  tinder  •<iMM'iat  agreement,  insane 
MicDCa,  wl>f»  anr  n^^idi-nt-i  of  the  State,  other  than  poor  iind  inditrent  inssne  |ier«oii«. 
'^•n  lher»'  i<  room  fitr  Mich  in>uine  therein.  But  no  imHrnt  nhitll  br  iK'miitted  to  iwcupy 
li^rft  thftn  noe  room  in  any  State  hospital.  Such  putientx,  when  ao  roriMve<1.  ■ihall  bin 
Mbfact  Co  the  geaeral  rules  and  regulations  of  the  hospital.     The  amount  a^ec<l  upon  for 
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the  maintouance  uf  such  iiituiUL*  pei^tiod  in  a  Stuff  bn^piial  Ahull  be  deoured  hy  a  pnipLTly 
CXoCUted  Iwdul,  and  bilK  th>-n  Inir  tiljull  hv.  collvctcci  muiitlily. 

i^  7U.  Entrlea  in  Case  Book.— Every  Hii^wriulemlL-iit  ur  other  pereou  In  cburgc  of  an 
tii.slitU(iiiii  I'tir  tht-  nii't'  ami  Lrt-uiinciit  of  tht*.  iiiA:iiii%  shall,  within  thn^*  ilHyK  after  ttie 
rruvplinii  of  u  patu'iii,  iiiiikv,  ur  cuu.w  In  W-  umdi.-,  ix  ilustTiptivr  t'litry  of  sach  v.hm'  in  a 
buuk  <^-xc]u»ive]y  »vl  up&rt:  fur  (liar  purpusu  He  sIkiU  uIho  iiiiiko  ur  cuiisi'  to  be  nmdt' 
cutrit^H  from  tiiuL'  to  time,  of  Ihe  mental  state,  liudlly  iiiiiditiou,  and  iutMlir«l  tri-ntiiicnt 
of  ftuch  imtieiit  diirinig  tlit-  titno  jitu-li  {Kitieiit  rernHiiis  untliT  liirt  rare,  and  in  the  event  of 
the  UiM^luirKf  or  death  ■>r  nmrli  persun  he  .shall  blate  in  .such  uvm  b(M)k  the  t-iri'U instances 
thereof,  uud  make  siii'b  iithiT  i-utriej4  at  Kiich  intervaU  of  time  and  in  such  furui  as  inuy  tw 
Teqiiired  hy  the  eiMiiiui-ii^iim. 

^71.  Transfer  of  FatientB  when  Hoepltal  is  Overcrowdea.  -When  the  buildinjc  of 
any  State  lio^pitul  shall  huctnuL'  ovenniwiled  with  patient.s.  ur  the  nninlter  of  liuiMihKa 
ahull  b«'  reflit*:t-d  bj-  tire  ur  mther  rrtsn;iUie\  in  f"»r  other  eause.  tlu'  euinniiw^iun  may.  iu  iUt 
diitcretiou,  uiuttu  ihi;  transfer  of  patients  therefrom,  or  direct  that  jtatieiilrr  rciiuired  to  be 
fiCllt;  thereto  bi'  trunsferrtrd  to  another  Mtate  hoapilat.  where  they  can  he  eonveuiently 
rewivpd,  or  make,  in  speciul  emergencies,  teiiiporui-j'  jtrovi»ii>ii  for  their  i-are,  prefen-uoe 
to  be  Kiven  in  such  lrum>ferf«  to  a  liospital  in  an  adJoininK  rather  than  in  a  reinole  diMrict. 
The  expenses  af  such  transfer  shall  be  ehargeuhlr  to  the  Slnle,  and  the  bills  for  the  same, 
-when  approved  by  the  enuinitMion,  hIuiII  he  jmid  l)y  the  treasurer  of  the  State,  ini  tbe 
warrant  of  the  cmnptroller,  out  of  any  moneys  pnivitUd  for  the  .supiMirt  of  the  iiisune. 

$  7'.'.  XnTestlc&tlon  Into  the  Care  and  Treatment  of  the  Insane.— Wlun  the  eom- 
miMsion  hae*  rea-<iMi  to  Inlieve  that  any  pen-itn  inljmlued  insane  i>  wriniyfull^v  deprived  of 
liis  liberty,  or  if.  cruelly,  neglii«ently  or  iniproju'rly  treated,  or  inadeijuuti.^  pmvision  Is 
made  for  his  hkilful  mediiyil  eare,  propi-r  supprvihion,  and  ftiifekeeping.  it  nmy  a<«eertain 
the  factti,  or  may  order  un  inve^tigiitinn  of  the  facts  by  one  of  It**  meinher*.  It.  or  tbo 
commitwituier  couduetiiifir  iht^  prmieedinn,  may  jwiue  eontpnltiory  profess  for  the  attendajKH} 
of  wilne^se^  and  the  prodiirliihn  of  piipi-rn,  and  exercise  ihe  powers  conferred  iiixm  a 
rofereo  in  the  .Snjireiiie  i.Vniit.  If  th*-  foniniissioii  deem  it  ju-ifper.  it  mu,v  isKtie  an  order 
directed  to  any  or  all  institutions,  directing:  mn\  ]>rovidinE  for  fiiieli  remedy  or  treatmenti 
ortHith,  us  shall  bo  therein  H]MM-it!ed.  If  such  order  1h>  Ju^t  and  reusonuhle.  and  bf>  ap> 
proved  liy  u  ju^tiee  of  the  Supreme  Conrt,  who  iiiHy  n-iiuin-  a  notice  to  be  >!)ven  of  tbe 
application  for  Ruch  approviil.  it  f^butl  be  bindin;;  up^Jii  tiny  and  uU  inslitnlinntiand  |>crsou5 
to  which  it  is  directed,  and  aiir  wflfnl  disfdH'dii-nci*  of  such  ordi'r  shall  1m'  h  rrimiiiMl  con* 
tcmptHfbd  punishable  a»  such-  Wheniver  live  commiKsion  shall  undertake  an  iuvi*»itifea* 
tton  into  the  seneral  rnnna»;L-nH-nt  and  admltiistratiun  of  any  instilutiun  for  the  insane, 
it  may  Rive  notice  ti*  tlie  jU(orney-(;eucr»l  of  any  such  invcAtipation,  and  the  atlornejr- 
genenil  plmll  apj^ar  personally  i>r  by  deputy  and  examine  wilnewseR  wh*>  may  be  iu 
attendance.  The  comniia^ion,  or  any  membi'r  thereof,  may  at  any  time  visit  and  examine 
the  inn)atc«  of  any  county  or  city  almi*house,  to  sscertuin  if  insane  persons  are  kept 
thendn. 

^  73.  Habeas  Corpus.— Any  one  in  cn.stody  a^  an  insane  person  is  entitled  to  a  writ 
of  habeas  corpus,  upnu  a  proper  application  made  by  Kim  or  some  friend  in  his  behalf. 
Upon  thp  retnrn  of  such  writ  the  fact  of  his  insiinily  slnUl  be  inquired  into  and  deter- 
mined. The  medical  history  of  the  fvatient.  aw  Jl  appear?i  in  the  ejise  boitk.  slmll  lie  jiiven 
in  evidence,  and  the  sujierintendent  or  niedieal  otfirer  in  clmr^'e  of  (he  institution  wherein 
such  per^fon  is  held  in  custody,  and  any  proper  person,  shall  be  Hworn  toucliiuK  the  mental 
condition  of  (<nch  ptrson. 

?  74.  Discharge  of  Patients  — Tl»e  superintendent  of  a  8tate  hospital,  on  filing  his 
written  certiftciite  with  tin-  cninmission.  may  discharge  any  patient,  except  one  held  upon 
an  order  of  a  court  m  jndire  hnvinf;  crimirnil  jurisdiction  in  an  action  or  proceeding 
arising  out  of  a  crirnirial  otfence  at  any  time,  as  Hdlows: 

1.  A  patient  who.  in  his jndgtnent,  ii*  recovnd. 

2.  .Any  patient  who  is  not  recovered,  but  whos*'  discharge,  in  the  Judgment  of  the 
aiipenntendent,  will  not  W  detrimental  In  tin*  public  welfare  or  injurious  to  the  ]mtient ; 
provided,  however,  that  befuri-  makitiK  snrh  certificate  the  Miinrintendent  shall  F^atisfy 
himsefr.  hy  sutHcient  proof,  that  frien<ls  or  relatives  of  the  patient  are  willinj^  Eind  finan- 
eially  able  to  re<'eive  and  ftrop»'rly  can*  for  sneU  patient  after  his  di>L'liarge-  When  the 
si][HTintendenl  is  unwilling  tn  oeriify  to  the  dlscbarae  of  un  unrecoveri'd  patient  upon 
re*|Uest,  jutd  so  cerfifii-s  in  writing,  givinir  his  reasons  therefor,  any  judge  of  a  court  of 
reci'M  in  the  Jndit'ial  district  in  which  the  hospital  is  situated  may,  upon  snrh  cerlifieato 
and  an  opportunity  of  a  hearing  ThercH'n  b.ing  iiecordi-d  the  superiiUeiuK'nl,  and  upon 
such  other  pro«ifs  iw  nniy  Ik-  prcKlticed  before  him.  direct,  by  order,  the  diselmrge  of  snch 
ptitient,  upon  '*|*ch  secnrity  to  the  pi*ople  of  the  Htate  as  he  may  require,  for  Ihe  good 
behavior  and  maintenance  of  the  patient.  The  certificate  and  thp  proof  and  tbe  ordvr 
irranted  thereon  shall  h*-  filed  in  the  rierk's  offlrc  of  the  county  in  which  the  hosjdtal  is 
situated,  and  a  pertifled  copy  of  the  order  in  the  hospital  fn>ni  which  tin'  pHtient  is  dis- 
charged. The  stiperiutcndctil  may  grant  a  immle  to  a  patient  not  exceeding  ihirly  days, 
tinder  general  conditions  prescribed  hy  The  connni-^sinn.  Th*;  commission  may.  by  order, 
discbarge  niiy  pntient  in  its  judgment  im|iropiTly  dctnined  in  any  institutir>n.  A  poor 
ami  indigent  putic^nt  discharged  by  the  snpcrinr>Miib-tit.  because  he  is  itu  idiot,  or  an 
cpiloptte,  not  insane^  or  beeanse  he  is  not  a  jiroper  case  for  treatment  ^vithin  the  meaning 
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•f  this  cliapter,  shall  bi*  receivnl  and  cari'il  Tur.  by  tho  saperintendeiit  of  the  pnor  or 
ntbcr  authority  tiavinj<  simitar  powtMs.  in  the  county  fn>fu  wliich  \\v  wa^  i*oniniittt*d.  A 
pttiiMit,  h«lil  ii[Hiit  ait  ohIlt  nf  a  roiirt  or  a  jiHl^e  hiivittjf  cruiiitial  Jnri.sitictioi).  iu  uu 
ATtiiin  or  ppK-wrding  ari^iin;;  fniiii  n  tTiiiiiiial  oirciKT.  tnjiv  lu'  diwliaortHl  iiikhi  the  BUi^or- 
ititendc-iit'.'i  (tTtiflcAU'  of  rtct>Vfr>".  apiT'ivi-ii  t»y  uny  -iiii  li  cmrl  or  Jiidm'. 

i  T.'i,  Cloihlng  ULd  Money  to  be  PnmlBbed  DUchareed  Patients.— No  |mtii-iit  hIiuII  he 
diarharetHl  fniiii  a  State  h<»spital  without  btiituhU-  cinthinx  li^lapted  tu  tlietK*iiM>u  in  which 
br  lA  discharetnl;  and  if  it  can  nut  Im*  othvrwi&o  ohtaiiied.  th<^  atewiird  shall,  qimhi  the 
urAer  uf  thu  !tii()oriiit<*ud«ut,  furnish  the  «tnu'.  and  money  not  oxce<-ding  tweiity-fivo 
■lollani,  to  defray  his  neces>ury  expenm-i^  until  he  can  reach  hU  rvUktirv^  or  friends,  or 
flud  eiuplnyment  to  earn  a  Auhsisteitco. 

^  7K.  Trvufer  of  Non-resident  Patients.— If  an  order  he  ifMued  by  any  Judge,  ctuo- 
iBttHng  to  a  State  hospital  ii  poor  i<r  indigent  pereou.  wlio  haa  not  H«|uired  a  leml 
settlement  in  this  State,  the  (.'oniniission  in  Lunat'v  fthali  return  sueh  insane  person. either 
brfore  ur  uftt^r  his  admi^^tioii  t^  u  State  lioHpital.  Iu  the  county  or  State  to  which  he 
l^l'iiipN  and  for  such  piirixMe  may  exiiviid  ,'»ii  imich  of  the  money  appropriated  for  the 
ckn  <>f  the  in^ae  ils  may  be  neixAiiary.  subject  to  the  nudit  of  the  rouiptroller. 

$  77.  Inaane  Indiana.— Poor  and  indigent  insanr  IndiauH  living  within  thirt  State  or 
U|»a  any  of  the  Indi.-in  roMTvatinns  shatl  be  couiuiitted  to,  confined  in,  and  discharxed 
from  the  Stste  hospitaln  for  the  in.tane  in  the  -uuie  manner  and  under  tlie  suae  rnles  and 
Rgnlatioan  aa  other  prK>r  antl  indigent  inaaue  t>orh)nA ;  and  ail  the  provi.-fious  of  this 
-^ -'  -  shall  apply  to  the  Indians  roaidlng  withiu  this  State  the  same  a»  to  other 

ARTICLE  IV. 

n-ATE  HOSPtTAUl   KOR   IMflAVE   CRimVALS. 

Sbctiox  90.— Bstablishment  and  Piirposes  of  tbe  Matteavan  State  Hospital.- Ttio 
rrouniK  baildinicf,  and  pr"»perty  Iwated  :it  Muttejivvan.  in  the  uonnly  <tf  Dutcheiw,  and 
u*L-d  for  the  purpo«(-4  of  the  hospital  for  insane  criraiuula.  are  hi-rehy  de<;lared  to  be  the 
Uatti.'ainiu  Stat<?  Hrwpital,  to  ho  u»ed  for  the  purpfja?  of  holding  in  enf»tody  and  caring  for 
•Bch  iiiAaue  persons  a^i  maybe  comtnitCtMl  to  the  iiaid  in!4tituti«)n  by  courtii  of  criminal 
joriidiction.  and  for  ^iich  ronvit:ted  p.TH'^ns  who  may  Im*  declared  iu^auo  while  uuder- 
piDK  itenti>rice  at  any  of  the  various  puual  iuslitutious  of  tlie  State. 

J  1*1.  Kedlcal  Baperlntendaat.— The  Superintendent  of  Sute  Prisons  shall,  whenever 
there  )»  a  vacancy,  appoiut  .i  modical  superint^judent  for  the  Matteawan  Statu  HiMpital, 
who  shall  be  a  well-educated  phy-iiciau  of  at  least  live  yoars'  actual  expfrienoe  in  a  hos- 
pital for  the  care  and  treatment  of  the  insane.  The  Superintendent  of  State  Prisons, 
wbject  to  the  approval  of  the  Slate  LVitnmiK^ion  iu  hunai'y.  ^tiall  ni.iki^  hy-1aw.i  and  rvga- 
litions  for  the  Kovt-rnmeut  of  tho  lifwpital  and  the  matiajteiiuMit  ()f  its  affairs. 

}  »2,  Medical  Superintendent  as  Treaatirer  of  tlio  Hospital.— The  medical  superin- 
l/>>ident  »hall  U.'  the  Ireasun'r  of  thi*  ho*ipilal.  and  before  entorin^  upon  his  duties  shall 
Hie  with  the  comptroller  of  the  State  his  underlukinn  to  the  people  with  sureties  to  be 
spprovc-d  by  tho  Siip.-rinteudent  of  State  Prisons,  to  the  effect  that  he  will  faithfully 
I»rrforn»  hi*  trust  a«  such  trt*a^nrer.  IU-  ^hall  have  the  cn<»tody  of  the  moneys,  securities, 
led  oblisattonfi  helouKine  to  the  hi^^pital,  and  shall  open  with  some  banlc,  in  the  vicinity 
of  the  hospital,  to  Ik-  stdected  with  the  approval  of  the  comjitndler.  an  account  in  his 
Qanae  m»  such  medical  sufMTtntendiMit,  and  imuiediutely  dejHisit  in  such  Imtik  all  moneys 
ppceived  by  him  a«  ^iich  medical  <up<.*rinlendeut  and  tn'fl.surer.  and  shall  draw  therefrom 
only  for  the  as»*  of  the  ln^pital  and  in  the  manner  provided  by  the  by-laws  and  upon  the 
ord«T  <«f  the  steward,  »i»L'cifyiiijf  tho  i>bjeei  ofeiwh  payment.  He  shall  keep  a  full  and 
■rmrate  a'-«-ouut  vf  the  receipts  and  tNtyment^,  as  directed  by  the  by-laws,  and  of  such 
uther  matt*-rs  a^  tho  8uperint*'ndent  of  State  Prisons  and  the  Ktate  romniissjon  in 
Lauacy  may  prescribe,  and  htilance  all  bis  aecoiinta,  anTiiially.  on  the  thirtieth  day  of 
September,  and  within  ten  days  thcre^kfter  deliver  to  the  Sti|H>rint6ndent  of  State  Prisons, 
sscatement  thereof  and  an  abstract  of  stich  receipts  and  pnyments  for  the  fta.'tt  yt^r.  His 
hariki  and  vouchers  shall  at  all  times  be  open  to  the  inspection  of  the  Suiieriutendeiit  of 
»Ute  Prisons  and  ilie  commis^^ion,  and  they  may  at  any  time  require  of  him  a  statement 
of  his  arcoiint*  and  of  the  funds  and  property  in  hi-*  custody. 

f  Sin   Salaries  of  Resident  OfQcers.— The  Suix'rintendent  of  State  Prisons  shall,  from 

timeiotnui".  d'-iermiue  the  annual  salnries  and  allowances  of  tho  resident  officers,  pro- 

■. :  !"*  I  hey  d<»  M«»t  in  the  afrfn^jrate  ficei'il  twelve  thousand   dnlbiT*;  and  the  same  «ha)1 

-    ;.i  .1   i|uarteriy.  on   the  last    days  of  March.   June,  St*ptemlHT.  and    llecemher,   by  the 

'"         "   "     ''  ■'■  "   "^tate,  on   the   warrant   of  the   comptroller,    nut   of  any   moneys  in  the 

:  nviae  appropriated,  to  1 1n-  medical  sup*-rintendent.  on   his  presentiiiK  a 

!'  ther<'of  signed  bv  tht-  sti-ward,  siud  pntpcrlv  certified  br  such  medical 

-  ■.i,.n.l.-i.l 

'I    Povers  and  Duties  of  Medical  Superintendent  and  AsBistanta.— The  medical 

•1  li:ili  bf  thf  chief  executive  ntheer  of  the  hn-ipitul.  :iiui  --haU  : 

I  j<  neral  su|HTintendence  of  the  huildinirand  (frouiid*.  toiret  her  with  their 

{•ir  .  I  r^.  and  ^t«M-k,  and  the  direction  and  control  uf  all  jiorsons  therein,  sobject 

to  tbf  rule*  and  n'snlatians  adopted  by  the  Superiuteudeut  of  State  Prisons,  with  power 
taaangn  their  rcepectivu  duties. 
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2.  AppninC  sncli   nnmher  of  aHisttint  physirians,  not   to  exceed  one  for  eacb  two 

hiindnMl  iiiiiiatt*^  <ir  frm'tiim  tlit!rfnf,  hh  tlin  n(!r<*j«itii.*&  of  the  iiiF^titutioii  may  rvqiiirr,  also 
a  ?iU't\anl  iirid  riKitrnii.  nil  iif  wlioni  and  the  iiK*di<'ul  Kii|K-riiitt*tideut  shall  rcsido  in  the 
bu!(pitiil,  anil  hlmll  he  kiiuwn  a^  thi-  resiilifiit  ulliuers  thtTi-cir 

X  Appoint  Buch  and  so  many  attviidaTitis  am]  othtT  siihrtrdiDtitc  cinploy^fl  an  lie  muy 
think  proper  and  iitxf**ury  for  the  ccunomical  atid  ifliriint  iidiniiii^tratinn  of  tin  afl'airs 
of  the  ht^pital.and  prf^-rilx-  thrir  sevt-ral  liutii's  find  plui'i "•,  und  Hx.  with  tht- Hpproval 
of  thf  Supi.'rint(Midt'nl  of  Slate  IViwHif*.  their  e)iui|M.'Uwititiii.  nii*i  iliwliurpc  iiny  of  them  at 
bic  M"1l-  dtMiretion ;  hut  in  fvery  case  of  discharge,  so  <K_*currinK,  he  Mhall,  forthwith,  ent«T 
the  same  urtth  the  reasotu  therefor,  ander  au  appropriate  heading,  in  one  of  the  record 
b<Hjkt>  of  the  hoHpilal. 

4.  Give,  from  time  to  time.  5Uch  urder^^and  instruct innft  as  he  may  deem  he^t  ealrnlated 
to  insure  c'"'d  eiiT*(i[U'l,  fidelity,  and  eennnniy  in  every  de|<urtn)ent  of  labtir  and  exfteiiAt'. 

5.  MuinUiin  imlulary  dim-ipliiic  auionu  all  who  urt-  empU>yed  by  (he  iastitutinn,  and 
eufonx)  fltriL't  cnmpHjticc  with  all  instructiona  and  orders  given  by  bim.  and  uniform 
obiKlienct*  t<»  all  the  rules  and  rc^iihitinnH  nf  the  hrMpJtal. 

*».  CuiiPi*'  full  and  fair  lu-couuts  and  records  of  all  liif*  doinpt,  and  uf  the  entire  buRineftn 
and  operali<Mis  of  the  institution  tnbe  kept  re(jularly.  from  dwy  tu  dtiy,  In  book-*  provided 
for  that  purp'LSi',  in  the  niannor  and  extent  pre^crtbtd  in  the  hy-luws. 

T.  See  thai  all  accnuuts  and  n'cordi^  are  fully  nmde  up  to  the  last  day  of  Seplenih*'r  in 
each  year,  and  present  the  principal  farts  and  results,  with  his  rep<i'rt  thereon,  to  the 
8u(>eriutendtMit  of  State  T*ri.Hons,  witli'n  furty  days  thereafter.  The  resident  oflieers, 
before  entering:  u|mjii  their  duties  a?  furh.  shall  feverally  toke  and  file  in  the  office  of  the 
aecretary  of  State  the  conslitulional  oath  of  o(IU*e.  The  first  aHsistant  pliysiriaii  Minll 
perform  t)^e  duties  and  be  subject  to  the  re»ip*»nsibilities  of  tlie  *uiK*rintrndt'nt  in  his 
alcknesH  or  abst>nce.  Tlie  steward  may  personally  pun'hase  any  supplies  for  llie  use  of 
such  bospitJil.  Imt  only  in  the  xuime  of  the  uiedieal  supt-rintendeiit,  and  in  eaoh  instance 
by  his  dintUion  anil  not  otherwise. 

1  95.  Honttily  Eitlm&tea.— The  medfral  superintendent  shall  cause  an  estimate  to  be 
made  monthly,  iu  a<'curdauce  with  forms  to  be  approved  by  the  State  comptroller,  of  all 
moneys  nuceasary  for  the  support  and  niaintenanec  of  the  hu»pitu),  wliieli  may  Ih*  re- 
quired to  snpplemeut  tbe  deticK'ucies  in  the  earnings  thereof,  ijueh  viiiumla  hhall  be 
submitt«il  (o  and  examined  by  the  Eliuperiuteudeut  uf  State  Prisons,  who,  if  he  i»  Katitsfied 
that  it  is  correct,  aud  that  the  artii.'Jes  Danied  tiiereiuare  actually  needed  for  the  support 
and  maiutenuncu  of  tta-  hospital,  ehall  certify  to  the  siiine,  and  on  production  of  fmch 
estiinate  sti  oertifii-d,  tu  the  comptroller,  he  shall  draw  his  warrant  on  the  State  treasurer 
for  the  araonnt  thereof,  and  the  State  tn-asurer  shall  pay  such  amount  lu  the  medical 
ftuperintendeiil  of  the  hospital,  out  of  any  mouey  in  the  treasury  approprialeil  for  the 
support  of  sueh  Imspital. 

2  !HJ-  Power  of  RemoTal.— The  8npeHntendent  of  State  Prl.<ions  may  reniovr  the  medi- 
cal superintendent  f<>r  cause  shown,  and  an  opportunity  shall  Ih-  given  to  Buch  Snperiu- 
teudenl  to  bu  heard  thereon  ;  and  sncli  officer  shall  not  tM-  reapi>ointvd  to  the  office  uf 
medical  sapcrintendcut  or  to  any  other  [K]sit{on  in  Baid  hospital. 

^  nr.  Tranafer  of  InsaDe  ConvlctB  to  tUe  Uatteawas  State  HoBpltftl.— Whenever  the 
physician  "f  either  of  the  State  prisons,  county  p>-niteiiliaries,  nr  of  the  Stnti*  Kefomnit<try 
or  other  iieonl  iii*ti(ntiniis,  shnil  n  port  in  wriliiif  to  the  warden  or  other  officer  in  chnrtre 
thpreof.  that  anv  ennviet  conltned  therein  is.  in  his  opinion,  insane,  such  warden  or 
other  r.fflcer  shiill  apply  to  a  judee  of  a  court  of  recnrri  to  canst*  Hn  exanitnation  to  be 
made  nf  <uch  penimi  hi-  two  lei.'fllly  qualified  examiners  in  lunacy,  other  than  n  pb.^-pieian 
ennneeted  with  «nch  State  prison,  penitentiary,  nfnrmafnry.  or  pennl  iuKtilution.  quali- 
fied tn  art  a*  medical  esBmhiers  in  loiiary.  Suth  eiaminers  shall  he  desi^rnated  hy  the 
judce  to  whiiTn  (he  application  is  nmde,  Sueh  examiners  if  fatisfled,  aftt'r  a  personal 
eTamination.  thdt  snrh  eonviet  i*  insane,  shall  make  a  certificate  to  such  effect  in  llif^ 
fftm>  and  manner  preaershed  hy  thi*!  chapltr  for  the  eonimiluient  of  insane  ^«•n^ml^  In 
State  ho«5pitBls.  Such  warden  i.r  othi  r  person  in  charge  shall  apply  tn  a  judire  of  a  court 
of  n-pord  fnr  an  onUr  transferring  such  convict  to  the  Matti  mwuh  Stute  Hospital,  aerom- 
panvinj;  such  appliration  with  sueh  certlfirate  in  lunac?  ■  '^'i'"''  )w<U'e.  if  satisfied  that 
BUch  pnnvict  ik  iuKane,  shall  issne  snrh  ordernf  transfer,  and  Mich  wnrdtn  or  other  officer 
in  chamc  shall  thereupon  cause  sueh  convict  to  l>e  tranpiferr*  d  to  the  Maltrawan  State 
Hospital,  and  deUvered  to  the  medical  superintendent  Iherenf.  Al  the  time  of  <iuch 
tmn<if"'r.  the  t'ertificate  in  luimey  and  order  nf  transfi-r  shfill  be  presented  to  sueh  nK'di<'al 
snperiivlendeiit.  and  a  copy  thereof  shall  he  placed  on  file  in  the  office  of  the  Superin- 
tendent of  State  Prisons.  Such  insflm^  convict  shall  l»e  received  into  snrh  hnsiiital  and 
detained  thr-re  until  legnlly  diticliarped.  Such  warden,  nr  other  officer  in  charce,  before 
tmn«ferrinr  ^uch  iuwane  nnnvict.  whall  see  that  he  is  brxlily  clenn.  and  i*  provided  with  a 
new  suit  of  elijfhiiiij  similar  to  thai  furnished  to  ronviets  on  their  dischnrjie  from  prison . 
Tlie  eortls  iieii-iss;irily  incurri'd  in  di-terminiuff  thr  question  of  insanity,  inehidinc  the 
feis  of  the  medical  examiners,  ^hall  h<'nclnirKe  upon  the  State  or  the  mutiicipiility  al 
whose  es;p*iif(e  the  institution  fmiu  which  the  imnsfer  is  made  or  soii;:liT  to  Ih-  made  la 
maintained.  „. 

?  98.  Disposal  of  Insane  Convicts  after  Expiration  of  Term  of  Imprisonment.  ~  u  hen- 
ever  any  convict  in  tin-  MHtt.uwiiri  Stitte  Hur^iiit.Tl.  under  and  by  virtue  ol  thia  Act,  shall 
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•^ntinne  U>  be  insane  ftt  the  expiration  of  the  term  for  which  he  wma  sentenced,  he  may 
hr  rvtaiued  therein  until  he  has  recnvennl  or  is  otht-rwise  lotfnlly  difichHrped.  ^ho 
mfdieal  :i»ui*eTinU*i)dont  (if  auth  hospital  luay  dUcliar^o  and  dclivtr  iiiiy  putient  whutw 
«euU-uc«<  hsks  rxpireii  and  who  is  Mtilt  iiiMitio,  but  who.  iti  \hv  upinitiii  of  tUv  Hii)Mrrin- 
tendent  is  reasinntldy  saff  to  hv  ni  lurKv,  tu  htA  rt^lativeji  ur  friiMid»  whu  are  ubU>  and 
willing  toconiforlithly  uiuiiitaiu  him,  without  farther  puhlic  ch)trm>  ;  nud  sueh  patient 
may,  in  the  di«cntioii  uf  ttto  medical  HtiiH-rinteudont,  he  provitlcd  with  the  whole,  ur  a 
portion  of  such  ullowanceii  an  are  hLTeiimfter  Kruntetl  to  riTiiverud  t-onvicts.  Whenever 
any  convict,  who,  by  rca^im  of  his  iusauiiy.  shall  liuve  been  retained  beyond  the  date  of 
th*- expiration  of  his  senteuit-  aIiiiII  recovi-r.  he  may  l>e  dischartred  hy  the  medical  sui»er- 
TDt^iidfut.  atid  !»uch  convict  »hall  Ihj  eulitlL'd  to  tirn  dollHnu  in  nioiu'V,  Auitabh'  cU>thine, 
and  a  railroad  ticket  to  the  county  of  his  convieiiun  or  to  such  other  place  as  he  may 
(lc5ignat«>  at  no  fcrratcr  distance.  Similar  atlowanct^  shall  \h'  made  to  palicnt-s  committed 
by  order  of  a  court  Hud  who  may  l>e  diacharged.  Any  convict  in  the  Mattcawun  State 
Hospital.  whocw>  term  of  impri-ioument  has  expiri'fl  by  commututiou  or  otherwise,  and 
who  14  not  rrcorert'd  may.  upon  an  order  of  the  Comniissinu  in  Lunacy,  be  transferred  to 
toy  institution  for  th"  in«:iuu. 

i  99.  GonricU  on  Recoverr  to  bo  Truuferred  to  Prison.— \\1ienever any  convict,  who 
ihtll  have  U-en  niiilinpd  in  5Uch  hospital  as  :in  insane  pers4Hi.  shall  have  recovered  before 
ihf  L>x  pi  ration  of  hi*  i^-utvnci*.  and  th"  lufdical  supt^-rinttutdent  thereof  shall  »o  certify  in 
wrjtintc  to  the  aireut  and  warden  or  other  otBeer  in  charpe  of  the  institution  from  which 
inch  convict  was  n-ceivfd  or  to  which  the  Superint<mdeiit  of  State  PriKotis  may  direct 
that  he  be  tr»nBferred.  such  convict  shall  forthwith  be  tranniVrred  to  the  in&titntion  fn:»m 
which  he  came  by  the  medical  auperinlendeiit  of  the  hospital,  or  if  received  from  one  of 
th*"  *^tati*  priiiins.  to  Mich  State  prison  lut  thi^  Supi'rinliMitli'nt  of  Slate  PriS4ins  may  direct ; 
ftnd  the  ai;etit  and  wunlun  <thall  r^reive  ^uch  convict  into  such  in^tttntioit,  and  shall,  in 
ftll  rertfHiCtft.  treat  him  as  whL'u  orlfcinally  soiiiencvd  to  imprisonment.  Any  inmate  not  a 
entiTict.  held  upon  an  order  of  a  judjfp,  in  a  criminal  procetMlinjt,  may  be  di.scharged 
iberefroiu  mmn  the  superiiiteiulciu's  i:t*rtifi»Mt*!  of  recovery,  mado  t-i  mul  approved  by 
nch  court  or  judKc. 

$  lOit.  CeritAcate  of  Convlctton  to  be  Delirered  to  Uedloal  Saperlntendent  and  Copy 

fU«d. — Whenever  any  convict  shall  be  transferred  to  the  MaKeawan  State  Husjiital,  the 

iHTCDt  aud  warden  or  other  officer  in  charj^  of  th«  prison.  pt^Miitcntiary.  n'formatory.  or 

other  p«>nat  institution  from  which  such  convict  ia  trHuaferred,  »hatl  canf*«  a  correct  copy 

of  (hi?  orijjinal  c*?rti3cjiCL'  of  conviction  of  ■*noh  convict   to  bi.'    illed   in  thf  office  of  the 

warden  or  officer  in  chanie.  and  shall  deliver  the  oriKinal  fcrlificatc  to  the  imdical 

mpt-nnti-ndent  of  «uch   hospital;  and  whenever  any  such   convict  shall   bo  transfcrrod 

to  any   penal   inititution   from    such   ho9pii:i1,   as    hereiulwforo    provided,   the    medical 

.         tendeiit  shall  deliver  to  the  aitetit  and  wanleii,  or  other  '»incer  in  change  of  such 

rmn.  *'i(h  orlirinjil  i"erlifirat.e.  which  shall  h-:-  filed  in  the  rlerk's  otHre  of  the  same. 

^  ,  .  >l.  Transfer  f^om  State  HospltalB  to  MatteawanState  Hospital.— The  romuiuwion 

H         in  Lunacy  may,  by  order  in  writing,  transfer  any  insane  inmate  of  a  81atc  ho<4pilaI. 

^»^      e(»nimitt«>d  thereto  ujMjn  the  order  of  a  court  of  criminal  juri-^diclion.  to  the  M]itti*awan 

^^^^jiBtatc  Hospital,  and  the  county  in  which  the  criminal   eharKe   aro^e  or  conviction  or  uc- 

^^HHtnittal  wnA  hud.  if  the  person  wiv«  then   a   rei^ideiit  of  thnt  county.  Khali  defray  all  the 

^^^^rtipt-nak4i  of  such   person  while  at  the  Matteawan  State  Hospital,  and  the  expeUHea  of  re- 

H  tnrniujc  him  to  such  county  or  from  such  hospital  to  one  of  the  other  State  nuepitals;  in 

H         Mj  other  ca&e  such  cTpenses  fthall  he  n  charee  atrainst  the  State. 

H  ^  Vti.  Aatborlty  to  Recover  for  the  Support  of  Patients.— The  mediral  finpFrintendent 

H  of  the  hospital  13  hereby  anlli'Tized   to  r.-rnver   for   the  HUpi>ort  of  any  funtient  then-in, 

H         eharTVttble  under  the  taw  to  uither  counties  ur  peniCeutiurics.  in  an  action  to  bi^  brought, 
H  in  the  name  of  the  people  of  ihu  St^tc  of  New  Yort,  against  the  connty  or  penitcutiary, 

^1  Corlhe  maintenance  of  Hivid  (uitient. 

H  ^  m'i.  Tenure  of  Office.  — Nothing  in  this  article  shall  be  congtrued  to  affect  the  tenure 

H  of  olBc«  t»f  any  of  tin-  pn  sent  oflicerf*  of  the  hospit--*!. 

■  ^  l(U.  Communications  with  Patients.— Xo  person  not  authorized  by  law  or  by  written 

H         PrmtMion  from  the  Supt^rintendent  of  Stale   PriMmri  shall   visit  the  Mnttcawaii  State 

V  HmpitJfcl,  or  commonirate  with  any  patient  therein  without  the  consent   of  the  me<tieAl 

'  *ap('rintendent ;  nor  without  such  consent  ^hall  any  person  brinj;  into  ur  convey  out  of 

ide  Matteawau  State  Hospital  any  letter  or  writing;  to  or  I'rom  any  patient ;  nor  shall  any 

iKter  or  writing  he  iletiverrd  to  n  patient,  or  if  writt«*n   by  a  patient  be  f>vn1  from  the 

Uftlteawan  State    li<»i>>p)tal   until    the  same  shall    have  l>een   examined  and  read  hy  ilio 

ttvdicsJ  superintendent  or  S4>mc  other  otllcer  of  the  bo^pitivl  duly  authorized  by  tho 

Bediral  snperinCcndent.     But  comniunication.H  addrt^srd   hy  such  jiatient  to  the  county 

fadae  or    the   district   attorney   of  the  county    from  which   he  was  sentenced,  tthall  be 

irded.  Alter  examination  by  such  medical  superintendent,  to  their  destination. 
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SECTION  lia,  CHAPTER  54(i.  LAWS  IHlHi. 

XnUlBBlOS  or   insane  PATIKNTS  FKOH   CBAIG   LXiVOSY. 

DUcbarge  of  Patients. —  •  •  •  Shqulil  an  epiU-ptic  bfciKiR-  insane,  such  patient. 
If  a  SlaU-  t'litii-ttt,  ^iliuU  Uc  sent  to  the  State  hospital  uf  tin-  district  i>r  wliieli  ht*  wa.s  a 
rt'iiidfnt  jiint  pnor  tu  Ins  itdmi-Sftitin  lo  the  roluny  in  tin-  niiLiiiior  pr«-srriV)i(l  )iy  luw.  Tho 
billfi  for  thi'  nM-<<oiml)Ii'  i-xikmim-a  iiirumil  in  tlit*  tmn^porluli'fiii  ol'  St;ilf  pat-it'iils  u>  Kud 
from  the  Stati'  h<>spitjil»  al'lt-T  tlii-y  hnvn  beiMi  approvi-d  in  writing  l>y  the^tutcCouiiuiABinn 
ill  Lunacy,  shall  Ik-  p»i(I  by  tlu*  trwutunr  nf  tlu*  8tat*>  on  the  wurnint  of  the  cotnptrulb>r 
from  the  ftindtt  provided  for  t\n'.  support  of  tht-  ^tati*  huHpitals.  In  case  the  relatives, 
^'uurdiiui!!.  or  frifuds  of  .siicli  an  insiiiic  itatii-iit  dt'sire  that  he  become  an  inmutc  of  any 
Stutr  tiospital  sjliinled  bi-yond  thr  IiI^ll^  (if  tlir  diMtrirt  iif  whirh  hir  wah  furiiuTly  a  rT*j*i- 
dfiit,  ami  there  hv  bultlrieiit  UL-Cijiiiiiiodiiiiijiir*  in  »U(!i  Stato  hospital,  hv  shall  be  received 
therein  the  niauuor  provided  by  law  fur  the  transfi-r  of  othtr  insane  per&cua.  Privale 
patients,  who  may  b«fome  insane,  slmll  be  coiuniitted,  as  pre-wribwl  by  law.  dubjti^t  to  the 
re^tilutioiiti  of  the  State  coniiuisHioti  in  lunacy,  lu  Kueh  institution  for  the  insane  hs  uiay 
be  desitfiialed  by  the  relattvef*.  (guardians,  or  friends  of  such  insane  jhtimhi.  all  tmvellinft 
and  othiT  expeUHC>d  of  reinnval  In  \n-  jiaid  by  (hem.  After  any  jintifiit  Iia»>  tiri-n  dtdivort-d 
In  the  managers  or  atlicers  of  surh  liiinpital  or  inKtilution,  the  eare  and  ctist<MW  of  (he 
managers  uf  the  colony  over  buvIi  insam:  tN-tfion  e>h(ill  etiiAe  ;  and  after  any  |iatieut  stiall, 
as  afon-aaid,  be  so  certified  to  bt>  iuKane  as  prescribed  by  luw,  »>uch  |iatirnt  fihall  cume 
under  the  supervision  of  the  Stule  Coiumig^ton  in  Lunacy. 
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(State  Iluspitj;!,  Raleigh;  State  Huft pi tal,  Mt>i^anton  ;  State  Hospital,  Gnldaboro.) 

Inquisition  of  Lunacy. — On  |>('tiuoii  to  the  Sui>erior  (*ourt  of  the 
couiily  wliert*  the  jilli';r<'*l  i>li»»U  iiivl>ria(f,  or  lunatic  resides,  an  iiiquisitiitn 
may  he  hn<l  hy  n  jury  of  twolvo  men.  li"  sn<'h  (KTstun  he  loniiH  nii  ictint, 
inebriate,  or  luniitic,  a  ^^unrdinii  may  l»e  ajj^iointeil  ns  in  ra^^s  of  orjihaos. 
(Code  of  North  Carolina,  i^  ItiTO. ) 

Appointment  of  Guardian  for  Lunatic  Confined  in  Asylum. — 

If  any  ]>erPon  ho  confined  in  nny  aT^ylnin  tor  lunatics  and  insane  persons,  the 
certiHi'tite  of  the  fluperintondcnt  deelann«r  such  per&(in  to  hi-  of  unwtund  tnind 
and  niwnorv,  sworn  (o  and  subs<"rihcd  hefore  the  eleik  f>t  the  Superior  Conn 
of  ihe  ronnty  in  which  ?;u('li  asyUjtn  is  sitnaicd,  sluill  1m- siifHfienl  evidence  to 
aulluiriw.'  tlie  eU^rk  to  a])[K)int  n  guardian  for  pueti  f«ei**HHi.      {  Idem,  §  1073.) 

Sale  of  Property  of  insane  Person. — I'roperty  of  an  insane  |»er8on 
may  he  hoUI  on  ihe  ^^nll!r  of  tiie  clerk  of  the  SufK*rior  Court,  w  lieu  it  appears 
to  him  that  the  |ier?onal  estate  hn.t  lieen  expended,  or  ii*  inBiiftioienl  for  the 
8i]p[»ort  of  the  tunntie.  and  ihnt  he  is  likely  to  iH^eonie  a  charge  ujjou  the 
county.  The  onler  s^hall  :s]>ecity  the  jjrojH-rty  to  he  ciiji|X)sed  of.  Such  order 
shall  he  nnule  u|M>n  the  ]>etiliou  ai'  the  truanliMu  MHlin;.'  forth  that  such  sale 
ia  necessary  for  iIil^  r-iipport  of  the  insane  persim,  or  tor  the  vlischarpe  of 
deht.-*  hicurreil  tor  Inn  ni;dntenauee.      (Idem.  4^5^  1(>74»  ItiTa. ) 

Surplus  Income. — Whenever  the  atnnial  ineottie  of  the  estate  of  a 
lunatic  is  more  than  sufhcieiit  tn  ^uppirt  himwit"  aiul  to  innintain  and  edu- 
cate the  rnemtiers  of  his  family,  the  clerk  of  ihe  court  iruiy  direct  that  ttt  and 
proper  advancements  l>e  made  out  of  the  surplus  of  such  income  to  children 
and  ^randrhildren,  not  heinir  mernhera  of  Iua  family  ami  entitled  lo  lie  su|>- 
jtorted.  eilucateil,  and  maintained  out  of  snch  estate.  Such  advancements 
shall  only  he  made  fur  the  better  pnnnotion  in  lite  <»f  .-^uch  as  are  of  at'e  or 
nuirricd.  ami  fnr  the  inaintcnanoc,  snpport,  and  edncniion  of  such  as  are 
under  the  aire  of  twenty-one  years  and  uninarrictl.  In  every  apidicniion  for 
such  a<ivaucenient  the  iruardian  cif  ihe  insane  person  and  of  pt^rsonn  entitled 
to  a  distributive  share  of  the  estate  shall  i>e  made  parties.  Sitch  advance- 
ment shall  l»e  made  in  the  same  eipial  manner  a«  il"  niaile  hy  the  insane  |x'r- 
8on  himself,  and  every  sum  advanced  to  a  child  or  grandchild  shall  be  ao 
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idvaDcement.  and  shall  Uear  interest  from  the  tiriu^  it  wa.H  ret¥ive<J.  The 
clerk  Diay  £%'K'<*t  aud  decree;  advaucenient  tu  Mich  as  nnMt  ufi*d  the  8arue. 
The  clerk  shall  withhold  advanoenKMits  from  such  porsoiis  as  will  [mihahly 
wa^tf  tbtfjii.      (Idem,  §§  ]fi77-H)S2. ) 

State  Asylums. — There  are  three  hospitals  for  the  insime  niiiinhiiiit'd 
lit  ihe  exfjeurie  of  the  .State.  Two  are  fur  the  awN>minoilatiuii  of  the  white 
inaaae,  and  the  State  ILispilal  iit  CuldslKjro  is  exohj^hfly  for  the  ct)lored 
iiwane  uf  the  State.  Kaeh  hwj>ital  in  under  the  niana}_^t'iiienl  of  a  board  of 
nine  directors  holding  ottice  for  nix  years.  Three  nieniUrft  v>f  the  h<.)ard 
coiistiinte  aik  executive  ct»ninuttee,  who  bold  office  for  a  terra  of  oxie  year 
Aud  |»erform  ?uch  tluties  ai*  are  delegaleii  hy  the  Urtird,  Each  iKMird  directs 
AO«l  manaires  the  affairs  of  the  institution  under  ius  rhar;je»  and  rriay  ap|Mjint 
a  fiUfieriuiendeut  thereof  and  preK-Tilie  hiw  duties.  The  8Ui>eriiitendent 
thflll  be  a  skilful  physician,  educated  to  hi.s  pruR'Sjiiun.  of  ^(xwi  monil  rhur- 
aiicr.  of  prompt  husiue^  habiu^.  and  of  kindly  dij5jN)t<itiun.  lie  shall  hold 
(>lfii*e  for  a  term  of  Ax  years  unless  N>ouer  remove*!  hy  the  l>oard  for 
unlaithfulnesa  to  his  iru^t.  gross  immorality,  or  inconi|)etenry.  ICach  hoard 
ftl*>  appoints  one  or  more  lusiiistant  physicians.  Sneh  assistants  may  l>e 
ftuspendei]  hy  the  superintendenU  with  the  advice  and  conwMit  of  the  execu- 
tive oommittee,  for  insulw^rdinalion,  inim(»rality,  neglect  of  <luty,  or  incom- 
petency, until  a  meeting  of  the  hoard  of  directors,  to  l>e  calle<l  within  thirty 
(lays,  when  the  chargee  against  snrh  physicians  shall  l>e  trieil  and  deter- 
minetl.  Stewards  and  niatrons  are  apjxiinled  hy  the  *lirectors  on  the  nonii- 
nfttiou  of  the  i*uperiutendcnt.  The  State  treasurer  ib  treasurer  of  the 
hospital,  Eaeh  Iward  nmkes  su'-h  hy-Iuws  and  regulations  for  the  guv- 
enimcnt  of  the  institution  under  it:^  cliargc  as  may  Ix'  neccswirv,  (  I^ws 
of  IM'.m.  rh.  1.  ^i^  11-4.  ) 

Admission  into  State  Asylums. — An  affidavit  shall  l>e  filed  in  writ- 
ing with  the  clerk  of  the  Su(>erior  Court  of  the  county  hy  any  |K*rsuu  request- 
ing tbe  examination  M*  the  insane  |)erson  setting  forth  tlie  belief  thnt  he  is 
iusane  and  a  fit  subject  for  admission  into  an  insane  a-syluin.  [ule^  the 
|iervm  in  whose  care  the  alleged  insane  |>ersun  is  will  agnn*  to  bring  htm 
Imfore  said  clerk,  or  unlcivi  the  clerk  is  of  opinion  lliut  it  will  he  injurious 
1u  the  insane  |>erson  to  Ix*  brought  before  him.  the  clerk  shall  issue  his 
|>rf-<-ept  ilirecting  the  sheriff  or  cjtfier  lawful  ottirer  ut  luring  such  insane 
|)«'r*jn  Itefore  him.  U|»ou  the  up]>earautH'  of  tho  insane  |>erson  the  elerk 
shall  call  to  his  a.**istance  the  county  physician  or  w»me  other  n*putahlc 
phrfficinn,  aud  shall  pnMHHnl  to  examine  into  the  condition  of  the  nlleged 
insane  pers'in.  If  be  dtrittes  that  the  ]>ersou  is  sjine,  he  shall  iHscduirge 
iiim ;  if  insane,  be  shall  direct  a  warruut  to  the  Hheritll  committing  the 
jierson  to  the  proper  hospital.  The  clerk  is  retpiircd  to  keep  a  rw-onl  of 
all  examinations.  A  |>erson  shall  not  l>e  comniitLcd  uidt^^ss  he  is  a  btma 
li4r  re:^dent  of  the  State.  No  eretin  or  idiot  shall  Ik'  conmiitte«l.  The 
qntslions  lo  l>e  auawenMl  by  the  examining  pliysir-inn  and  wiin«^ssefl  are  pre- 
icrif»e<i  by  statute,  ami  the  answers  thereto  are  to  be  written  and  subwribed 
•ad  ivrorn  to  by  the  witnej*s.  Tlic  sn|wrin(enilent,  if  iloubtfnl  ns  to  whether 
a  (lAtient  should  be  admitted,  may  eonvetie  three  niemfH-rs  of  the  board  of 
direr'tor^  for  the  purpu^  of  examining  and  deciding  whether  such  [latient 
is  a  pruper  subject  for  admissiuu.     (Idem,  §§  15-21.) 
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NORTH   DAKOTA. 

(St^te  Koepitul  for  the  lindane  of  Norlh  Dakota,  Jsmectown.) 

The  term  insane  includes  uny  gpeuies  of  insanity  or  mental  derangement. 
The  term  iHiut  is  r(.*tri<-'ted  to  j)ers<)ns  siipjxwed  to  be  without  mind.  No 
idiut  c^lmll  Itc  adiriilted  iuio  auv  horipilal  for  the  iiisaue.  (^Kevise^J  Codes  of 
Norih  Diikotn.  ^  lj:Vi.) 

Guardians. — The  ( -nuuty  (V>urt,  on  the  voriiied  pctiliou  of  any  rt'lative 
or  fritnid  that  any  ]»ers(iu  i.s  insaiie,  or  f'MHj  any  <uuw^  i.s  iiieiitiilly  iiK*»iu- 
peteiit  to  inaiiflf;*^  hi.-*  f»roj>erty,  shall  wiune  siirh  ptrwHi  to  Uv  riled.  If,  after 
a  full  henrin^r  mid  exuiniiiiitiun,  it  ii[j[iear^  to  ihe  court  that  the  person  in 
quetitiou  i&  ineapahle  uf  lukiiig  care  of  hitiisolf  and  niaua^in^  hin  property, 
he  shall  ap[:Kjint  a  guardian  of  his  person  and  entate.  ^  Idem,  ^^  Gr>49| 
6550.) 

Powers  of  Guardian. — Every  guardian  appointed  na  provided  in  the 
preceding  section  tiius  the  care  and  custody  uf  the  jhtwhi  of  his  ward  and  the 
n]anaL''enieiit  of  all  hin  testate  until  he  is  kirully  diseharjred.  The  fM)wers 
and  tiulicK  of  ,L'"uartliuiix  of  iiiwme  |»erwns  tire  similar  in  all  ri*|>efiri  to  th<jee 
of  guardians  of  nnnors  as  prescribed  in  the  Probate  Code,  Chapter  7. 
(Idem,  5^  ii^hiX.  J 

Restoration  of  Insane. — Any  person  who  has  been  dwlared  insane,  or 
the  pinrdinn  or  relativ**  or  friends  of  such  pcrwui,  may  ajiply  by  peiition  to 
the  County  Court  of  the  couuty  in  which  be  was  dndared  insane,  to  have  the 
fact  of  his  restoration  to  eapncily  jinlicijdly  detcrnvine^l.  Notici*  of  n  hearing 
shall  Iks  given  to  tiie  guardian  of  the  |M'titiouer,  to  the  husl>and  or  wife,  if 
there  l>e  one,  and  to  the  fnlber  or  tnother,  if  Jiving  in  the  cotinty.  On  the 
trinl  the  guardian  or  rehitive,  an<l  in  the  diwTetion  of  the  judge  any  niher 
person,  may  conlt^t  the  right  oflhe  jK-titiiHier  to  the  relief  den]rtode<l.  Wit^ 
nesees  mav  be  recjinred  ti»  ap|»ear  and  ije>iiify.  If  it  l>o  foinid  tfifU  rhe  jieti- 
tioner  is  of  fitfund  mind  and  ca|iable  of  taking  care  of  himself  and  of  his 
pro]>erly,  his  restorntion  to  <«pacity  shall  1h»  adjudged  and  the  guardianship 
shiill  cease.      ( Idem,  §  (1552.  ) 

Commissioners  of  Insanity. — There  is  in  each  county  a  board  of  com- 
nnssioners,  consisting  of  three  iktsous,  known  iis  Coniniiwiitners  of  Insanity. 
The  county  judge  is  a  niond>er  and  chairman  of  sucii  lx>ard  ;  one  of  them 
shall  Ik^  a  lawyer  and  f>ne  a  jihysieiun.  Such  coiiunissiftners  have  etjgniianoe 
of  all  a]>plii'ations  for  a<lmi?sion  to  the  hospital,  or  for  the  safekeeping  of 
insane  jiersims  witliiti  iheir  4'onnty.  A|iplicaiinn  fitr  mlniisMon  to  the  hni^- 
piud  shall  be  made  in  writing  in  the  natnre  of  an  information  alleging  that 
the  person  on  whose  behalf  the  appltcatinti  is  made  is  believed  to  be  insane 
and  a  fit  subject  for  cnstoily  and  irealinent  in  the  hot^pital.  The  grouruls  (tf 
the  irdornmtion  shall  thereupon  Ik- invc-stigated  by  the  conmiissiniu^rs.  They 
mav  re<piire  lluit  the  |MTS(>n  be  brought  U-fbre  then>  and  esamincHl,  and 
may  issue  their  warrant  thrrefor.  They  shall  hear  tesliniony  for  and  against 
the  ap])licatif>n.  Any  4*itizeii  ar  relative  of  the  insarn*  jhtfoo  may  ap|»ear  liy 
cjjunscl,  if  thcv  so  eleet.  Tlie  eonnriissiouers  shall  n]»|M«int  snme  regularly 
praclTsiuL'  physician  i»f  the  cnunly  to  make  a  |>ers<ainl  rxaminaiiun  touching 
the  truth  of  the  allegations  in  the  inlbrumtion,  aud  (he  actual  condition  of 
such  perHm.  and  report  to  ihein  thereon.  On  the  return  of  the  phy?ician's 
certificate  the  c(munissio[iers  shall  conclude  their  investigation  aud  find 
whether  the  |ierson  is  insane  aud  a  fit  snbjeet  for  Ireatn^ent  atid  custody  in 
the  hospital.  If  he  is  fonial  not  insane,  ihev  shall  onler  his  discharge.  If 
insane,  they  shall  issue  their  warrant  authorizing  the  superintendent  of  the 
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hospital  to  receive  such  person  iw  a  patient.  If  guo!i  person  cannot  He  atl- 
miUc'tl  into  the  hospitnl  uiul  cnunot  with  safety  He  itllmved  to  <r<t  ni  lilwrty, 
llif  eominiitiiimen*  i^lmll  re«|iiire  liim  tu  lie  suiuibly  provideil  for  otherwise 
until  such  adtnisisiuu  can  lie  had.  .Such  patients  may  be  oared  for  either  as 
public  or  private  iHitientj^  Private  |>atieuti  are  thi.»:«e  whu^e  relatives  or 
frieu<b«  obligate  theras>elve:$  tu  take  cure  of  and  pmvide  fur  them  without 
public  chaix^  The  quesiion«  to  \w  answered  by  the  examining  physician 
«re  pre«cril>e<l  by  ^tiitule.      (  Idem,  S$^  1513-152(>.| 

Writ  of  Habeas  Corpus. — All  |>en(on8  confined  ha  insane  sbnil  he 
futitled  to  the  l)enetit  of  habeas  corpuH,  and  the  question  of  insanity  shaH  lie 
ii«nile<l  at  the  hearing;  and  if  the  judire  or  court  shall  decide  that  the  |*er- 
soa  its  infiaue^sucli  deciMon  ehall  l>o  no  l)ar  lo  tiie  JK^uing  of  a  writ  ttie  second 
time  whenever  it  .«hall  be  alleged  that  s'ucli  [>er!Son  has  l>een  restoretl  to 
mwm.      r  Idem,  §  ir)27. ) 

Postal  Rights  of  Insane  Persons. — Each  inmate  of  all  insane 
utyliims  shall  l>e  allowe^l  to  choose  one  individtml  from  the  outside  world 
tonboin  he  may  write  when  or  whatever  he  dt-sirt^s,  and  over  the^e  letters 
tfcere  shall  be  no  censorship,  and  his  |K)«t-otfire  rijjlitH,  w>  far  as  this  one 
incltvidual  ia  com^rned,  vhall  l^e  a^  free  and  unrestricted  as  thi»se  of  any 
otlier  resident  or  citizen.  Such  inmates  shall  be  fll^nisht^d  with  suitable 
nuierial  for  writing,  and  cl<ising«  suilin^'.  stamping,  and  mailing  letters 
wtficieni  for  the  writing  of  at  least  one  letter  every  week.  1 1dem,  §  1533. ) 
State  Hospital. — As  to  the  earn  nnd  mamiirement  of  sucli  hospital,  see 
Article  8,  ot"  Chapter  10,  of  the  J^orth  Dakota  Politituil  Covle, 
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Dayton  Suia  Ho^tal,  DftvUm ;  Columbus  Siato  Uitspitnl.  ColunibuH ;  AtliPiis  Stale 
Huspital,  Athens;  Clevelund  State  HuspitHl,  Clevdand  ;  Tott-du  Statu  Ucupiuil, 
TolMo;  MKMillon  StAte  Hit^pitjil,  Mii&iillon  ;  I^ing  Vu*w  Hi>«pitAl,  rurtho^o. ) 

The  terms  insane  and  lunatic  include  every  H(>ecies  of  insanity  or  mental 
4enuigemeut ;  the  term  i<liot  is  restricted  to  a  person  foolisli  from  birth — one 
flippiised   to   be  actuallv  witlu>ut  mind.     (Statutes  of  Ohio,  Giauque  ed.. 

Guardians  of  Lunatics,  Idiots,  and  Imlrecites. — The  Probate  Court. 
upon  anti^fartory  proof  that  any  |)erson  is  a  luuatic,  idiot,  or  iml>e<'ile,  shall 
tpfioint  a  guan.lian  for  such  person.  No  surh  guardian  shall  t»e  ap[iointe<l 
(*X4vpc  upon  three  days*  notice  to  the  person's  next  of  kin  residing  in  the 
(ouuty.  If  the  wife  of  such  person  is  conqjetenl,  the  probate  judge  may 
appoint  her  as  his  guardian.  All  laws  relating  to  guardians  for  minors  atid 
thrir  wanK  and  |ioiiiting  out  the  duties,  right.*,  and  liabilities  of  such  trnar- 
diaiia  aod  their  sureties,  are  applicable  to  surh  guardians.  In  the  settle- 
ment of  aeecmnts  of  guardians  of  idiots,  imU'<Mlcs,  or  lunatics,  no  voucher 
ih»ll  be  receive*!  from  or  allowed  a**  a  rredit  to  the  guardian  which  is  signed 
by  sui'h  idiiit.  imlKvile,  or  hiuatic.      (Idem,  ^t^*>3(>*J-(>3i»4.  ) 

Management  of  Real  Estate  of  Ward. — Wlifut- ver  the  sale  of  the 
fwl  eatale  of  a  ward  is  neccr^sary  for  his  supi^^rt,  or  the  sup|v>rt  of  his  family, 
ur  th«  payment  of  his  debt*,  itr  when  such  sale  will  He  i'or  tlie  interest  of  such 
wani  or  his  children,  the  guardian  nmy  sell  the  same  umler  like  pnicee<iinirs 
tt  are  rer|uired  to  authorize  the  sale  of  rral  estate  by  the  gnanlian  of  a 
intoor.  itut  if  it  be  more  for  the  interest  of  such  ward  or  his  children,  the 
Piobacc  Coun  upon  the  (letition  (if  the  guardian  may  authorize  and  sell  all 
<Qeb  nftl  estate  in  private.  The  guardian  nuiy  in  the  same  manner  as  the 
gnanfiui  oif  a  minor  be  authorize*!  to  lease  and  improve  the  real  estate  of  hia 
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warri :  iiinl  il"  thi'  lease  exleml  Ih-vuijiI  the  time  of  tbe  ret»toratiori  of  such 
wani  to  ^firiml  mind  or  bis  detilh,  !*iirh  lease  shall  lenniiiiite  uu  liis  restora- 
tiun  nr  tleatli.  niilcsf;  nurh  lt*a.H'  Iw  eoiitirtned  hy  t-ueh  wnrd  or  his  legal 
repreeentative^  ;  hut  iu  cii.-e  i>i*surh  tenninatiori  of  the  lea.«e  the  teiintit  i^hail 
have  a  lien  ujmhi  riie  pretnines  (or  any  H*nn  ex]«'n(hMl  hy  him  in  niakin*:  ini- 
jMoveiiientif.  The  IVohate  Court  may  authorize  the  ^u:ir<lian  to  lease  the 
real  estate  for  a  term  of  ye-ars  or  hy  [X'rfjetual  leaw,  with  or  without  the 
jirivile^e  of  purchtii»e  if  it  is  uece^sary  lor  the  fiii|»|»ort  of  tlie  wnnl  or  his 
iauiily.  or  if  sueh  lease  will  he  for  the  li©*t  inlerewl  at'  him  or  tlienT.  The 
aH|ili('atio!i  for  authority  to  niako  suefi  a  Kmijt  lean'  is  by  iH^lition  setting 
faih  the  iietcj-Mtry  facts.  **ii  filing  llie  jM^tilion  the  same  iir«M'eeilin;,'^s  fhall 
hi-  hail  as  ini  ]n*ritioii  ior  sale  of  the  real  I'stati*  of  a  aiitior.  The  euurt  may 
pri'Sfrihe  llie  terms,  rnvenaulH,  eomliliuns,  ami  Hli|mlaliou8  of  the  lease. 
(Iilem,  ^?;OS(MUti:nn.  ) 

Insolvency  of  Lunatic. — If  the  estate  of  an  idiot,  imUeeile,  or  lunatic* 
in  insolvent,  the  wime  shall  lie  t*ettle<i  iu  llkt-  maiiuer  ami  like  pnu-eeiiinga 
may  he  had  as  are  re(|uire(l  hy  law  for  the  settleincnt  of  the  iusolvent  estate 
of  a  rleoeiusod  person.      (  Mem,  4^6^114. ) 

Guardians  of  Drunkards. — The  Prohate  Court,  u]>on  pntisfnotory 
proof  dial  any  )»erwni  is  iueupahle  itf  taking  projier  esire  of  hJinstlf  or  his 
pr«>t>ertv  hv  reason  of  intem]K'nirK'e  or  haUitnnl  drunkenness,  shall  a]>[i<(iint. 
a  ^uanliaii  of  tiie  pernm  ami  pn>]ierty  of  »urh  |H'i>ori  ;  and  all  lawh  relating 
to  guanliau8  for  lunaties,  idiots,  or  imliecilea,  and  their  wards,  are  apjilieahie 
to  aueh  srunrilians.     Mdetn,  ^0*^17.  i 

Commitment  of  the  Insane  to  State  Hospitals. — The  State  of  Ohio 
is  divided  into  difJtricts,  in  each  of  which  in  situated  n  State  hojipiliil  tor  (lie 
iusane.  Each  c'ounty  is  entitled  to  nend  patients  to  the  hospital  of  the  dis- 
trict in  whirh  sneh  ronnly  is  situated  ir^  proportion  to  the  p<i])ulation  of 
such  oounly.  The  medieal  sujierintendeut  of  each  of  the  hospitals  shall 
inform  the  jjroUate  jud;re  of  oaeh  of  tin-  eountier*  in  sueh  ho.spital  district- 
monthly  of  the  fpiota  of  patients  Ut  whieh  each  county  is  entitled  and  the 
nnndier  in  the  hnspitnl  from  siirh  eounty.  I'alienis  are  adnntte<l  on  the 
filing  of  nil  attiditvil  of  some  resiUeiit  i-itiwu  of  the  eountv  with  ihr  pmhatc 
judj^^e,  alte^nnj/  that  sndj  [tfrwjJi  is  iusitof,  and  that  heeause  ihiTeof  his 
fjeinj.'  at  lar^e  is  ihuiL'cnmw  to  the  eorumunily.  The  ]>n)l«ite  jud^'<  shall 
cause  Piudi  alle^'od  insane  |H'rson  to  Iw  apprehended  and  hroutflil  hefore 
him  Uj^Kju  a  certain  day,  jit  which  tinte,  if  any  person  disputes  tlie  insanity, 
the  [irohate  juiiire  shall  issue  sulijHenas  for  such  ihtm^uis  as  are  re(piire<l 
to  l^e  exnmineil  on  lielialf  of  the  alleged  insane  [»ers(*n.  The  judj;e  shall 
proceed  to  examine  the  witnesses  an«l  attenrlants  ;  and  if  he  is  satisfied  that 
the  |>ersf)n  is  i[i>ane,  he  shall  cause  a  certificate  to  he  nmde  out  hy  the  medical 
wiloe,'«*  and  attendants,  sctfin^r  forth  puch  fnets  as  are  prcscHhed  hy  the 
statute.  FjHMi  rereivinir  such  (vrlificiUe  he  shall  forthwith  flp)tly  to  ihe 
superintendent  of  the  hoHpiinl  situiited  in  the  district  in  winch  such  patient 
resides,  and  at  the  same  time  transmit  copies  of  (lie  mt»dieal  witnesi»es'  cer- 
tificates;  and  if  the  }jrohale  judL^e  is  adviseil  that  the  medical  8U|K*rintendenl 
will  receive  the  patient,  he  shall  cause  him  to  lie  sent  to  the  asylum,  ^^'hen 
the  (mhetil  is  st-nt  to  the  asylum,  the  prohate  judije  shall  see  that  lie  is  sufw 
plied  with  tf]e  propter  clothing:  and  if  not  otherwise  fiirniphed.  he  shall 
furnish  su<'h  ctothiuir.  which  shall  he  a  innnly  cliarjre.  If  the  juTsnii  t'otnid 
to  he  insane  eanriot  he  iidmitled  to  tlie  asylum,  the  probate  jud^e  shall  cavise 
such  |>erson  to  he  proj^erlv  r^'ired  for.  (Idem,  §*^  (ji>><-707,  as  ameuded  hy 
^  Laws  of  18114.  pp.  :l:i,  24.; 
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OREGON. 

(Oregon  State  Inftuno  Aaylum,  Salem.) 

The  words  *MDsane  i>erson '*  are  iutentle<]  to  include  every  idiol,  every 
pcr^Mi  nut  ot'scmnd  iiiiiul.  every  luiuitit;  uml  iiir-trarted  (>erHOU  :  and  the  wunl 
"Spendthrift"  is  intended  to  include  any  one  who  is  IhUile  to  l>e  put  under 
guardifknshjp  ou  account  ofexueasive  drinking,  gaming,  idleness,  or  debauch- 
ery.    (Hill's  AuuotAtwl  Law8.  §2911.) 

Jurisdiction. — The  County  Court  hjis  exclusive  juris<iiction  in  the  first 
iiitiianoe  to  tukc  the  cure  and  custody  of  tlie  (wn-on  and  it«tale  of  a  luiiittic  or 
habitual  drunkard,  and  to  apiwint  and  remove  gnardiai»s  therefor;  to  direct 
aiiil  contn>l  the  conduct  of  8uch  guardians,  and  to  settle  their  acaiunU. 
(Liern.  ^  .Ml*').  ) 

Guardians. — (luardians  of  insane  persons  are  appointed  by  the  County 
Court  ujwn  application  of  relatives  or  friends  of  such  insane  iiei-sou.  or  of 
any  other  person  residing  in  the  county  where  such  insane  |>ersou  resides. 
The  judge  shall  cause  a  notice  tu  l}e  given  to  the  })ersi>u  alleged  to  l>e  insane 
of  the  time  and  place  appointed  forihe  hearinjr.  not  lens  tliau  tei»  days  before 
such  time.  If.  after  a  full  hearing,  it  HhiiU  iipj>ear  to  the  Judge  that  the 
person  in  question  is  incapable  of  talking  care  of  himself,  the  jutlge  ^hall 
tppoint  a  guardian  of  his  [lerson  and  t«tJite.      f  Idem,  ^  '2HHiK ) 

IHkwers  and  Duties. — The  guardian  so  ap|ioiiit<nl  has  the  care  and 
custody  of  the  iM^rs^m  and  the  management  of  the  e-stutc  of  Huch  itisiuie  per- 
eoQ  until  he  shall  l>e  legally  disclmrgeil,  an<]  he  shall  give  n  lK>nd  tu  the 
State  of  Oregon  in  like  manner  as  i^uardiuus  of  minors.     (Idem,  ^  2M90.) 

Guardians  for  Spendthrifts. — When  any  perstm  hy  exe««ive  drink- 
bg,  gaming,  idlene^  or  debauchery  of  any  kind  so  spends,  wastes,  or  lessens 
his  estate  as  to  eipo«*e  himself  or  family  to  want  or  suffering,  or  the  county 
to  expense  for  the  care  of  himself  or  his  family,  the  County  Court  shall 
present  a  complaint  to  the  ci>unty  juilge  netting  forth  the  farts  an<l  ciroimi- 
tfioeoe  of  the  case-,  and  praying  to  have  u  guardian  a]>|>ointed  tor  him. 
Notice  shall  be  given  to  such  snpiw>!*ed  s]>endthnft  of  the  time  and  place  of 
the  hearing,  not  less  than  tt*n  days  I>ef(»re  such  hearing;  and  if  after  a  full 
hearing  it  shall  appear  that  the  person  f^implained  of  (Yimes  within  the 
description,  the  judge  shall  ap|¥»int  a  guardian  of  his  person  and  estate.  A 
copy  of  the  complaint  shall  be  filed  in  the  oHice  of  llie  countv  clerk  after  the 
order  of  notice  has  U'cn  issued.  When  a  gnanlian  rthall  l>e  app<tinted  for 
the  in^ne  person  or  H|)endthrift.  the  judge  shiiU  make  an  allowance  to  l>e 
paid  to  the  guardian  for  all  reju>*onal»le  exix'uses  incurre<l  by  the  ward  in 
defending  himself  against  the  4*<miplainL  The  guardiHu  so  ap|M)inted  has 
the  care  and  cu^lfuly  of  the  person  and  manngenuMit  of  the  cs»tate  in  the  same 
manner  as  guardians  of  in.-yine  [wrsiuis.      ( Idem.  i^S  2H!M-2895. ) 

Manas^ment  of  Estate. — The  guarliaii  hhtill  apply  the  income  and 
profit*  of  the  ward's  estate  for  the  comfortable  anil  suitable  maintenance  and 
support  of  the  wani  and  his  family.  If  they  Ik*  itisiifficient  for  that  pur|K)se, 
the  guardian  may  sell  the  reiil  (-state  upon  ohiaining  a  li<"eiise  therefor  as 
providefl  by  law.  The  («tJtte  of  the  ward  s*haU  \*o  appraised  by  three  suit- 
able persons,  appoinle<l  and  sworn  as  re<|nire<l  with  resj>e**t  to  the  inventory 
•flf  the  pr^iperty  of  a  deceased  person.  The  county  courts  up<m  applica- 
tfea  of  the  irnardian  or  any  person  interesle*!  in  the  estate  of  the  ward  may 
•uti)ortxe  the  transfer  and  reinvestment  of  the  property  of  the  ward.  (Idem, 
jj2897-2»99.) 
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Commitment  of  Insane. — Tbe  county  judjre,  upon  application  of  any 
citizen  in  writitig  st'tting  forth  timt  any  person,  by  reason  of  iiL^nnity  or 
idiocy,  is  autferiug  from  neglect,  exjwjiure,  or  otherwise^  or  is  unsiife  to  be 
ut  large,  shall  t-aiis*'  such  |)erson  U}  be  brought  before  liini,  and  at  the 
sixmc  time  and  place  one  or  mure  competent  phyj?icianB,  whi»  pball  exnnune 
the  [lerson  alleged  ut  be  irisjirie  iir  iiliotic.  If  su^'h  physician  or  phvsieiane, 
after  careful  exajniiiiition,  aliaH  eyrlify  u|kj(i  lutlh  ihiit  such  person  is  insane 
or  idiotic,  (hen  the  juilge,  if  in  biy  opinion  sncli  jjerson  be  iiinane  or  itliolio, 
shall  caube  such  |.>erso!i  to  be  placed  in  ihe  inniue  asylum  of  the  Slate  of 
Oregon.  An  apjiea!  shall  lie  in  the  County  Court  in  sueh  ease  in  the  piinie 
manner  as  in  all  other  Lumm.  But  no  iiiwine  or  i<ii<rtie  jx^rsim  shall  be  rom- 
niitted  lo  the  asylum  who  buH  friends  deiriring  to  |inivide  Ibr  his  safekeeping 
and  mt'dical  treatment.  (Idem,  fc^  .SiioT,  ils  nnieiided  bv  Laws  of  18J)i,  p. 
112.) 

Ail  the  pNH*eedings  Upon Ruch  application  and  the  judgment  of  the  court 
ehall  Ije  recorded  in  the  reeonln  of  the  County  Court.  M'iien  the  patient  is 
ailjudged  iasum%  the  euuiity  judge  ^hall  make  a  warrant  reciting  his  findings, 
the  eiiuse  of  the  inwmity  where  the  same  can  be  imcertained,  together  with  the 
name,  age,  nativity,  an«l  present  res^idence  of  the  patient.  The  ex}>eni?e  of 
Bending  ijisaneand  idiotic  jwrnMnis  conunitted  to  (he  asA'hnn  sludl  Ivc  paid  by 
the  State  treasurer  out  of  the  fund  ti[tpropriated  for  bueh  purpusf.  The  cost 
of  examination  and  e-onimiltiil  shall  Hr*t  )ie  paid  In'  tlie  county,  and  afier- 
ward  rejinid  by  Ihe State  ircjisurer  U]h>u  llici-ertilicate  of  thecounly  judge  and 
the  aailit  of  the  secretary  of  Stale  liy  the  State  trensurer,  out  of  funds  appro- 
printfil  lor  that  pnrp(tse.      t^Ideni,  §  3.');")^,  i 

Oregon  State  Insane  Asylum. — The  Stale  InsntieAeylu in  is  governed 
by  a  Iwiard  of  trustees  conipo>*ed  of  the  governor,  secretary  of  State,  and 
the  State  treasurer.  They  appoint  all  oflicers  and  employes  of  the  asylum, 
pretH-riiie  their  duties,  ami  remove  thetn  when  in  their  judgment  the  goo*!  of 
the  public  .«<*rviee  rc<]nires  it.  They  are  reqnire<l  to  visit  the  asylum  once 
in  three  months,  and  to  keep  themselves  constantly  advi&ed  of  all  itenii*  of 
Inbor  ami  expense,  rtnd  the  tymdiliim  of  the  buildings  and  pntperiy  <d'  tlie 
asvlum.  Thev  are  required  to  rejiori  biennially  to  the  legislative  asi^embly. 
Thev  shall  apiM)int  a  medical  su]»crintei5dent,  who  shall  serve  four  years  or 
iliiring  irood  behavior,  and  4ni  his  noniiiuitlon  otie  or  two  afisistant  physicians  and 
o(her  officers  according  to  the  refpiirement.H  of  the  iiialilution.  The  superin- 
tenrlent  nn((  nit  the  assistant  physicians  shall  reside  at  the  asyluni.  and  shall 
be  regular  ^'^raduates  in  nie<ltcine.  The  ftu[>eriu(endent  is  the  executive 
officer  rif  the  asylum  under  llie  regnliitioiis  and  hydaws  of  ihe  Umrd  of 
trustees.  He  has  nrntrol  of  the  patients,  prescribes  and  directs  their  treal- 
riient.  adopts  sanitary  measures  for  their  welfare,  and  <lischarges  sucli  as  in 
hip  opinion  have  |>ernmneiitly  recovered  their  reason,  or  such  other  patient 
SH  the  best  interests  of  the  State  and  the  institution   re<|uire.     (Idem,  §§ 

Death  and  Discharjfe  of  Patients. — In  ejisenf  the  death  or  discharge 
of  a  patient  committed  to  the  Stnte  Asylum,  the  superintendent  shall  notify 
the  (Viiintv  Court  of  the  county  from  which  the  patient  was  committed  of 
such  death  or  discharge  ami  the  date  thereof.  The  Cnunry  Court  n|W)n 
receipt  r>f  sm'h  notice  is  required  to  enter  an  order  showing  such  tleath  or 
discharge.  If  a  patient  is  repirttnl  discharged  as  cured,  ihe  entry  of  such 
order  \n  prittin  fane  evidence  of  the  removal  of  all  legal  disability  arising 
from  au  adjudictttion  of  insanity.     (Laws  of  Oregon,  1895,  p.  41.) 
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(State  HoiipiUl  ftr  Insane,  Xorrintown ;  Pennsylvaniii  State  Hospital,  Uurri^bui^; 
Phtta(.lt-I[>hin  Ilnspit/il — Inwiiir*  Department,  Philudelpliin  ;  SUite  Un^ipital  for  tlie 
Inaauc,  Wurrcii  ;  State  Hofipitju  for  thu  Imuuc,  Durmlle;  A»vlum  for  the 
CiiPt>nic  Insane,  WeraerKvillc.) 

Commission  to  Inquire  into  Lunacy  or  Habitual  Drunkenness. — 

Jiiri*liitioM  ro  is.*iie  a  romnii^iiini  in  \\iv  iiattire  of  a  writ  tit:  iitnufico  iti" 
quirriido  to  imjuire  into  lunacy  ur  hiil)itual  ilrunkenuusii  of  any  iwrsou  is 
v«*te«J  in  any  t'ourt  of  Conitnon  Pleas.  It  is  lu  be  issued  by  the  court  of 
the  coUMiy  in  which  the  |)ers<m  residtis.  The  form  of  the  c(»inniisf*i()n  is  pre- 
*cnb«il  by  statute.  No  (x>nirai88ion  shall  l>e  issued,  except  U|jou  application 
ID  writing  of  a  relative  by  blofxl  or  marrMVj^e  of  the  i)ers(.tii  therein  named, 
nor  unless  8uch  application  t»e  uctMimpauied  by  affidavits  of  tin-  truth  of  tiie 
fattd  therein  stated.  If  the  alleged  lunatic  or  habitual  drunkard  has  uo 
buch  ruhitive,  any  disiutereHled  person  of  the  same  Lowut^hip,  ward,  or 
borough  may  make  application  to  the  court  for  such  a  couanisiiion.  The 
commission  may  he  directed  to  any  <ine  or  more  |M^rsons.  L"|K)Ii  f^rjitiiiii^ 
the  application  for  a  comraissiuu  the  court  shall  u^ive  such  notice  to  ttie 
alleged  lunatic  or  habitual  drunkard  or  his  near  relatives  or  friends  as  it 
shall  deem  advisable.  The  comtuiijisiouer  or  couimissiouers  tihall  suiumou 
9uch  number  of  ).)erson3,  not  less  than  »ix  uor  more  thau  twelve,  to  attend 
upon  the  inqueet  as  the  uircurastanceii  of  the  ciLse  may  seem  to  them  to 
f«*{uire.  If  upon  such  iuquisilion  it  be  fimnd  that  the  party  is  not  a  luna- 
tic or  habitual  drunkard,  anil  that  there  wnii  no  eiiuse  for  8uch  ap])Ucufion, 
the  judge  fhall  certify  the  same  on  i?uch  iuquisitiou,  and  thereupon  the  |>arty 
making  the  application  shall  be  liable  for  the  costs.  Whenever  any  person 
shall  be  found  to  t>e  in:^ue.  the  committee  of  the  person  or  of  the  estate, 
and  also  the  clerk  of  the  court,  ^hall  forthwith  send  to  the  committee  on 
lunacy,  at  their  otfice^  the  statement  in  wriiiiig  of  the  name,  ai^e,  »ox,  and 
reeideace  of  the  lunatic,  and  the  re^dence  of  the  committee.  The  committee 
on  Innaoy,  or  any  one  or  more  of  the  mem  burs  thereof  n»ay  visit  and  examine 
the  Aaid  lunatic  or  authorize  such  visit  and  exuminutioti.  and  may  apply 
to  any  court  having  juristliclion  over  the  committee,  or  to  the  judge  of  the 
Court  of  Common  Plea*,  to  make  such  orders  for  the  maintenance,  custwly, 
and  care  of  the  lunatic,  ami  for  the  care  and  disiMwition  of  hii*  pro|>erty,  as 
the  CBde  may  retjuire.      f  Brightly'si  Purdon's  Diirest.  pp,  1*270-1*272.) 

Appointment  of  the  Committee.— (>n  the  return  of  an  iniiuisition 
findini?  the  pi^rson  a  lunatic  or  habitual  drunkard,  the  court  mav  commit 
ibe  curtody  and  care  of  the  person  or  estate,  or  of  both,  to  such  |>erson  or 
persons  as  it  may  deem  most  suitable.  A  Iwmd  shall  lie  given  by  the 
person  appointe«l  fy)mmitte«  of  the  estate  in  such  sun»  as  the  court  shall 
direct,  with  condition  for  the  faithful  [terformance  of  the  trust  and  for  a  Hue 
aitsiunt  of  alt  property  and  fnniis  coniiuK  into  his  hands.      (Idem,  p.  1272.) 

Powers  and  Duties  of  the  Committee. — The  committee,  within  forty 
tbtya  after  undertnkintr  the  trust,  shall  Hie  in  the  office  of  the  prothonoijiry 
'if  the  coiirt  a  jii^t  and  true  inventory  of  all  (wrsonal  estate  l)elon*n"g  t»  his 
wjini.  together  with  a  statement  of  the  real  estate.  Thecommittee  of  the  estate 
of  every  pcraou  found  to  Ik?  a  lunatic  *»r  habitual  drunkanl  shall  have  the 
nmairement  of  the  real  and  (lersomil  estate,  and  apply  so  much  of  the  in- 
eome  as  is  nocc«*ary  to  the  payment  of  the  ilebts  and  for  the  stipi^trt  and 
maintenance  of  the  |H»rs*)u  and  of  his  family,  and  for  the  e^lucation  of  his 
ffliiior  children.  If  the  income  is  not  sufficient,  under  the  direction  of  the 
Vot  TI— IS 
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Court  the  committee  may  apply  so  much  of  the  principal  of  the  )»er»oual 
e^lute  as  is  necessary.  L'luler  the  dirfction  of  the  poiirt  \\w  coininiii^e  may 
iuvtH-t  the  money  ul"  the  wiinl  iu  such  stocks  or  securities  ah  are  approved  by 
the  court  Each  conmiittee  shall  account  once  in  three  years  for  the  property 
committed  U>  him.      ^ideni,  j>.  ]'21'X} 

Sale  of  the  Real  Estate  of  a  Lunatic. — If  the  personal  estate  of  a 
lumuic  is  not  sufficient  for  tlic  su])|M)rt  uf  ihf  luiialic,  the  court  mnv  author- 
ize ihc  sale  of  his  real  estate,  ujkui  an  a[ipli<"alii>ii  hy  tlic  foinniittfc  setting 
Kirth  a  statement  or  inventory  i»f  tlit:  real  !in<l  ]»ers(iiial  e^t!U(^  the  *leliti*  due 
by  the  luimlic  or  laibilual  Jrurikanl,  ami  an  etdimaie  of  the  amount  pniperly 
required  annually  tur  bis  su[)[K>rt  and  niaintfimcice,  and  that  of  his  family 
aud  the  education  of  his  children.  Mo  order  shall  lie  granted  except  uftou 
due  notice  to  the  next  of  kin  of  the  hjtmtic  or  hahiltinl  drunkard.  Each 
order  for  the  sale  of  reiil  estate  shall  s|HM-ifv  the  pro|wrty  to  he  sohl,  the 
notice  of  the  !*ale  lo  he  given  by  the  comniittce,  the  terms  of  sale,  the  amount 
of  .security  to  he  jj^iveu  by  the  cumndttee,  and  the  ihiy  no  whicfi  the  order  is 
returnable.  Eiuih  order  for  the  mort^Jt^niii:  of  nnil  estate  shall  s(>ecity  the 
aniuuiit  to  be  niist'd,  the  property  tu  be  niort^^aj:e<l,  the  rate  oi'  inl«*re«t, 
the  amount  of  security  to  lie  jiiveii  by  the  romniittee.  and  the  day  on  which 
the  order  is  reltiniafile.  No  sale  or  mortga^^e  shall  he  conlirme>l  by  the 
Court  until  the  committee  baa  given  securitv  for  the  faithful  application  of 
the  proceeds.  If  the  sale  or  mortpi^^e  be  confirmed  by  the  court,  the  com- 
mittee shall  execute  such  sale  or  mortjrajre  aci'tjrdiiig  to  the  terms  of  thi*  con- 
tract. On  the  application  of  the  coinndttee  the  fnnrt  may  authorize  the  sale 
of  timber  standing  upon  the  lands  of  such  lunatic  or  druukard.  (Idem.  pp. 
1274.  V27i\) 

Lunatic  Asylums,— The  Roard  of  Public  Charities  1ms  the  suiiervisiou 
of  ail  houses  or  [»liuvs  in  which  nnv  |>erson  id'  unsound  mind  is  detain**d. 
The  board  shnll  ii|*])oint  n  connnittec  of  five  to  net  as  iheeomniiliee  on  Innai-y. 
The  two  professional  niemlKrs,  one  a  physician  aud  the  other  u  lawyer,  shaSl  he 
membersof  that  committee.  Thenmimilteeon  Innacy shall  exaniincand  re|H*rl 
annually  to  the  board  the  condition  r>f  the  insiuie  in  the  State,  and  the  miujuge- 
ment  and  <'ondu('t  of  the  hospitals,  public  aud  private,  almshouses,  and  all 
other  places  in  which  the  inwuie  are  kept  for  care  an<i  treatment  or  deteution. 
The  board  shnll  have  jxtwer  to  ortlain  rules  luid  reL:uhilii>ns  relating''  t*>  the 
lirensinv'  id'all  places  where  i^rsons  are  drTuined  iis  lunntics  tir  ol'  niisnnnd 
mind,  ami  fur  tfte  insnrtni.^  of  ])ri>(ier  treatment  of  |H'rs<uig  h>  detained,  luid  as 
to  the  forms  to  beobservdl  in  the  nMnniitnient,  transfer  of  enstixly.  and  dis- 
chur^'c  of  all  lunalicii  other  tbnn  ihoee  commitlexi  by  onler  of  a  court  of 
record,      ( Idem,  p.  i;i;)4. » 

Admtssjun  to  Insane  Asylums. — Nn  person  shiiU  bo  receive*!  as  a 
patifnt  in  any  insane  ai*ylum  without  a  certihriUf  signed  by  at  least  two 
phvsicians  thitt  thev  have  examined  sepnrately  the  ihtsoii  alleced  to  be 
insane,  anil  tborouji-hly  believe  ihat  the  fierstai  is  insane,  and  thiit  the  disease 
is  of  a  character  reqiiirinc:  tlnit  tho  j»erson  shonld  be  plnecd  in  n  hospittil  or 
other  establiHlmuTit  where  the  insane  i»re  detaintnl  for  care  nud  IreatmiMil, 
and  that  thev  are  not  related  by  hloo<l  or  marrinju'e  to  the  porstm  idle^roil  to 
be  inHane,  nor  in  any  wny  connected  with  the  hospital  or  otlier  eslaldisbment 
to  which  the  patient  is  to  be  cummitteth  There  shall  l»e  delivered  at  the 
time  of  the  admission  of  the  patient  a  written  Malenient  sip-ned  by  the 
person  at  whiffle  instance  the  insune  [)erson  has  been  renifived  and  detained, 
conlainint^  the  nnme,  ajj-e,  residence,  occupation,  parents,  if  liviuir.  hnslmnd 
or  wife,    children,    brulhera   and   sisters,    aud   residence   of  CJieh    of  these 
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perwus ;  if  not  more  than  one  of  the^  classes  i?  known,  the  names  and 
r&-u)en(te  nf  tiucli  of  the  iioxl  (ipj^^ree  of  relntivt^  as  are  known  ;  n  Htntenieiit 
of  the  time  during  which  the  imumity  has  heeu  8Up}x>«ed  to  have  exit^ted,  and 
the  circumstances  that  induce<l  the  heliet'  that  insanity  exints ;  and  the  name 
and  addre:^  of  all  medical  altcndaiiU  of  the  puticut  durinfr  ihe  pai*t  two  year*. 
A  certiticnte  of  tlie  pliysician  and  a  statt-ment  furnished  at  the  time  of  the 
Inception  of  the  pntient  shall  Ik*  forwankd  hy  mail  to  the  cnnmiittee  on 
lunacy  within  seven  tlays  from  such  reception.  Any  physician  designated 
bv  the  lunatic,  or  any  memher  of  his  family  or  near  friend,  shall  \w  |)er- 
mittetl  at  all  reaswiable  hours  to  visit  and  examine  the  ]iatient.  All  patients 
shall  he  jriveu  reasonalde  oppDrtnnity  and  furnishtMl  with  nuiteriHl.s  for  coni- 
muniinitinp:  with  any  jwrson  witlmut  the  huiltUn^;.  They  t*hiill  have  the 
mirestricte<l  privilege  of  addressin;^  cimiiminiratiums  not  utteuer  than  one*?  a 
m«>nth.  to  any  member  of  tho  committee  on  lunacy.  (Idem,  jip.  125G, 
l-''>7.) 

Commitment  of  Insane  Persons  by  the  Courts. — Insane  personn  may 
be  placed  lu  Imspitals  for  the  insjine  Uy  the  order  of  any  court.  aii«l  a  stnleiiient 
in  writinp  of  any  resjieclable  citizen  that  a  certain  person  is  insane,  iinil  that 
lii.*  welfare  or  that  of  others  re^piires  his  riwtraint.  The  judgre  shall  thereupon 
apjioint  imme<liately  a  ct>mmission  u*  imiidre  iiitu  the  re]M>rt  U(N>n  the  fatis 
nf  the  case.  The  ('(mimission  shall  be  coni[K»t?ed  of  thn^e  ]>er.-wtn.s  one  a 
()li\'tiician  and  one  a  lawyer.  In  their  impiisition  they  sliull  hear  such  evi- 
ilenre  touching  the  meriis  of  thf  vnM\  as  well  as  ihe  staiem*'iiis  of  ihe  party 
complaine^l  of  If  in  their  opinion  it  is  a  suitabh*  csise  for  **on[int*mt*iit*  the 
juil^  shall  is<ue  his  warrant  tor  such  dis|Misitiini  ot'  the  insane  jterson  as  will 
promote  the  object  desired,  if  tho  commission  rc|M>rtlhat  it  is  not  ii  suitable 
tuse  for  confinement,  the  [>etitioner  shnll  bo  linlde  lor  all  costs.  If  the  com- 
mi^sjnn  report  the  case  a  suitable  one  fi>r  (Miifinfment,  ami  Jt  slmll  apt»ear 
tlwt  the  lunatic  has  real  or  personal  properly.  su<'h  property  shall  \>e  liable 
ftir  nil  rosis.      (Idem,  p,  12.53. } 

Support  of  Indigent  Insane. — Where  a  person  is  committed  to  a  btspi- 
tal  for  the  insane  by  a  jud^e  or  court  in  any  county,  the  county  from  whirh 
ihe  |»erson  i?  sent  is  liable  to  the  hos[iinil  for  his  support.  The  county  may 
rei-over  from  [»ersons  or  fK>or  district  chargeable  with  such  sup[K>rt.  (Peon- 
sylvania  I^ws  of  lHf»o,  No.  IM.) 

Return  of  Indigent  Insane  to  other  States. — In  all  cases  of  the  com- 
mitment of  indijsreut  insane,  the  court  shall  dftermine  the  le^al  resilience  of 
till'  im«ane  |»ersoH.  If  it  l>e  ascerlaine*!  that  the  [■ktrou  cofiimiiietl  is  not  a 
rr!<ident  of  the  Slate,  the  clerk  of  the  court  shitll  u<»tify  the  State  Hoard  of 
t'httritieA  The  State  Board  is  re^pjirfnl  to  invcstipite  the  ipn-slion  of  resi- 
drmv,  and  if  it  is  found  that  the  patient  is  n  ri'sident  of  another  State  or 
country,  the  board  is  authorized  to  reinrn  him  to  such  State  or  country. 
^PiMuiBvlvauia  Laws  of  1S97.  Act  No.  145.) 


RHODE  ISLAND. 
(Suie  Hnspitiil  for  thi;  Tnwnp,  Cr»n*ti»n.  HowmivI  P.  O.) 

Restraint  of  Insane  Persons — Whenever  complaint  in  writinpr  and 
imdi'r  r»alli  shall  l>e  made  to  any  justice  or  clerk  of  the  District  Court  that 
MtiY  |»cr*Mi  within  the  county  is  insane  so  as  to  be  danjrerons  to  the  i>eace  or 

'ly  of  the  j)eople  of  tht*  State,  or  so  as  to  render  his  restraint  and  treatment 
iry  for  his  own  welfare,  such  jastice  or  clerk  shall  cause  such  person 
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to  i>e  arrested  nu*l  brought  before  Bonie  District  Court  tbr  exuminatiuu  rela- 
tive to  8ut'h  ODrnplainl.  When  the  inynru^  ihtswhi  ninnot  lie  cxiirnined  iu 
open  court,  such  examination  may  be  hfbl  at  such  liniea  and  |ilafes  aK  ehaU 
h>e  niost  condut-ivo  to  the  ht-ahh  and  roinlbrt  of  tho  (ktsou  to  be  exaniintMl. 
II' the  court  vu  sui'li  exaniinatiun  adjudge  Huch  riHij[diiitit  to  l>e  true,  it  nhall 
n>nimit  suih  person  lo  ih*'  ISuller  llo.-ijiilal  for  ihe  Insiuie  or  to  the  State 
A^yluiu  fur  the  In.'^ue,  to  he  detiilncd  uniil  u|Kjn  insLruriion  ami  examina- 
tion L*.'  sliall  be  dcfhired  tn  be  restored  (o  .snundntss  ofniiml.  The  warrant 
ot'oomniilnu'Tit  shall  stale  ihe  inwn  in  whit-h  sueh  lunatic  or  mad  p('rs«>n  was 
arrcAtted.  The  cosu  shall  be  paid  nut  of  the  pro[»erty  of  the  Itinutic  if  he 
have  any,  otherwise  in  the  fii-si  insUince  tiy  the  State  until  the  liability  of 
some  town  in  the  StJite  ibr  the  maiiiteuanee  of  j^ueh  peri^on  if  t^talilinhed. 
Coinniissitaiers  may  be  n[i[iointcd  on  |>elition  under  oath  to  inrjuire  inl«t  the 
conditinn  i>f  ihe  insiinc  |H,*rst»n,  an<l  to  report  all  facts  connected  uith  the  ease, 
together  with  their  opinion  whether  such  perwm  il*  in(*ane  should  be  placed 
in  smdi  hospital  or  State  asylum.      (  F.aws  of  liSlKi  ch.  1  UH*.  4^^$  \-iK) 

Examination  of  Confined  Insane  Person. — On  petition  of  any  |>er- 
son  coidined  in  an  insane  a>iyluni,  or  of  any  |>ersou  on  bis  behalf  to  a  justice 
of  the  Supreme  Court,  setting  tbrtli  tlml  such  [»erson  coniined  therein  is  not 
insane  and  is  unjustly  deprived  of  his  liberty,  such  justice  shall  issue  a  like 
connuission  ns  provided  tor  the  coniinitmenl  of  the  ini*nne  person,  for  the 
purpose  of  iiujuiriiig  into  the  condition  of  such  person.  The  [x'rson  conlined 
as  insane  shall  have  the  right  to  confer  with  counseL  to  iinnhux'  evidence, 
and  to  be  present  at  the  impiisiti(»n.  Tlic  ]»etitiont'r  or  bis  counsel  may  ex- 
amine the  insane  jK-rson  nt  the  ]»biec  where  he  is  confined.  The  coitimis- 
siouerasluill  make  u  personni  exaniinnlion  (d'sucli  insane  |)erson  at  the  place 
where  conlined,  without  the  presence  of  the  sujierintendent  or  any  other  ])er- 
Hon  connccred  with  tlie  institution  ;  but  no  jHTson  detained  a.s  insane  .«hall  i>e 
taken  fruni  the  institution  without  au  order  of  the  Supreme  Court.  Justices 
of  the  Supreme  Court  nniy  eith^T  confirm  or  disallow  the  report  of  the  cotn- 
nii88ionei"s,  ami  ordi-r  the  recommitment  or  discharge  of  such  person,  or  liis- 
mi.'*s  the  petition  altogether,  as  the  facts  may  seem  to  re<iuire.  ( Idem,  §§  15- 
18.) 

Appointment  of  Guardian. — Whenever  any  idiot  or  hniatic  or  j>erson 
of  unsound  mind,  or  any  person  who  from  excessive  drinking,  gaming,  idle- 
ness", or  debautrhery  of  any  kind,  (tr  from  want  of  discretion  in  managing  his 
e«tate.  shall  be  likely  to  brittg  himself  or  family  to  want,  or  lo  render  liim- 
i*elf  or  family  chargeable,  the  Court  of  rn)bate  shall  have  (he  right  to  ai>- 
[xdnt  a  guardian  of  ihe  jK-rwu  and  estate  of  such  person.  The  guardian  of 
any  habitntd  drunkard  shall  have  the  right  to  commit  Ihe  ward  to  any  cura- 
tive hi^spital,  either  within  or  withcuit  this  State,  until  be  if  cured  of  his 
drunkenness,  but  not  exceeding  six  ninntlis  at  any  one  time.  The  estate  itf 
the  w:ird  fhall  Ife  fhargeuble  with  the  ex|K'n.*es  i[niileiit  to  sudi  committal  and 
cuKtodv.  The  provisiotis  in  reganl  to  the  guardiansliip  of  minors  nre  also 
a[^)llicablc  to  the  gnnnliansliip  *jf  insane  persons  and  habitual  drunkards. 
(Public  SliituttA  of  Hhoile  Inland,  vh.  }i\K) 

Inmates  of  State  Hospital  may  Leave  Temporarily. — The  sui>er- 
intemlent  of  the  Slate  Hospital  for  tht-  Insuue,  acting  un^lcr  the  authority  of 
the  Board  of  State  Charities  and  Correction,  may  permit  any  of  the  iumatea 
of  the  State  Hospital  to  leave  the  hospitjil,  temporarily,  under  the  charge  of 
relalive.«,  frientls,  or  guardians,  for  a  peritHl  not  exceeding  sixty  days. 
(Laws  of  18y«,  eh.  iJ7ti.) 
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SOUTH  CAROLINA. 
(Slate  Hospital  for  the  Insane,  Columbia.) 

Qovemln^  Body. — The  governor  apiwiuu  five  regents  of  the  Btate 
Hospital  t'ur  tiie  Insiiue.  who  are  c'in|)u\vcritl  icr  iiiuki*  nud  t^tuhlitth  riili-^  and 
rejruiatious  aiiil  by-luwj*  fur  the  goverument  of  (lit*  iiiHtiliilion,  ami  who  re|H»rt 
lo  the  U'l^inliitiire.      i  K<^vi8e<l  Statutes  of  l?Hmlh  ('jinilina,  §J^  2*^47,  224W. ) 

Patients  are  received  on  |>a|)ere  t'roui  the  proljutt*  judge  of  the  eouiUy  iu 
which  the  iusatie  per^ioD  resides.  OuJy  perwus  who  are  daugerouciiy  and 
periimueiitly  insane,  or  who  are  iuconi[jelenb  to  proti»ot  their  pensons  and 
property,  are  admissible.     ( Idem.  ^  2249. ) 

Commitment. — Api)lioalion  is  ma<le  to  the  judge  of  the  Court  of  Pro- 
hate  of  the  county  in  which  the  iu^iane  fierwu  is  a  resideDt,  and  the  judge 
then  prooeoda  to  examine  witnesses  or  nut,  in  his  discretion  ;  and  he  rc|>orta 
\ibi  findinff  an  to  insanity  to  the  HU|>erinteadeiit  vi'  the  liof^pital.  rei'oiiiinentl- 
iii^  odniisisiou  if  insanity  be  found.  Bhinks  are  fiirniahe<l  by  the  regents 
coniaiuing  inierrogatorit^.  which  are  required  to  be  annwered  and  tilled  iu 
by  ilie  jud;re  au'l  forwarded  to  the  Iward  of  regentij.  The  HUperintendent 
replitv  to  the  report  of  the  judge,  whether  or  not  tho  ]miirnt  may  l»e  re- 
wivetL  The  superioteudent  may  report  tho  question  of  admiHsou  to  the  lw>ard 
of  regents.  The  probate  judge,  on  the  return  of  the  superintendent,  eaUs  iu 
lwc»  physicians,  who  certify  as  to  the  question  of  iusiiuity.  The  judge  then 
issues  a  certiHcale  a.«*  to  iniwinity  and  &en»l3  the  (Kvtient  with  a  ct-rlitied  copy 
of  the  iuirae  to  the  su[ierinten<lent.  The  su|wrinten<lent  may  keep  in  cust^i^ly 
five  days*  a  penwn  violently  insnneT  even  though  do  or<ler  \a  made,  uinm  the 
(^rtiticaies  of  two  physicians.  A  Iwnid  is  furnished  that  the  usual  order  will 
be  obtaineil.      Cldem,  §§  2251-225:^,  and  22.'>a  ) 

Upou  the  examination  before  the  ju<lge  evidence  is  taken  as  to  the  pro[> 
rrty  of  the  incompetent,  to  determiue  whether  or  not  the  [mtient  phall  be  a 
paying  one.  Paying  jmlients  may  be  admittejd  on  voluntary  applJaition 
when  there  is  room  for  tliem.     ( Iilem,  §  2255. ) 

Whenever  a  patient  is  recovered,  it  liecomes  at  ouce  the  duty  of  the  Uwrd 
o(  re^nl*  ^>  discharge  lum,  and  tho  boanl  of  regents  are  requireil  to  make 
lo  the  leirislature  annually  a  full  and  complete  rt^]X)rt  of  the  condition  of 
the  h«vpital  as  to  accommodations,  disbursemeiita,  treatment,  etc.  (Idem, 
§§  22H7.  2270.; 

SOUTH  DAKOTA. 

(j^outh  Dftkotn  Hospttiil  for  the  Tnuno,  Ynnkton  ;  Northern  Hofipitnl  fnr  the  Insane, 

Redtield.) 

The  hospitals  are  each  in  churue  of  a  superintendent,  holding  office  during 
the  pleazture  of  the  State  Boanl  of  Charities  apptnntiHl  by  the  governor  with 
the  consent  of  the  senate.  The  sujierintendent  is  bonder!  for  the  faithful 
performance  of  his  duties,  and  is  the  chief  executive  officer  of  the  h<wpital. 
r'.Vnnotateil  Statutes  of  South  I>akota,  §§  430,  430. ) 

Ke^ident«  of  the  Hlate  re<*eivc  treatment  free.  Residents  of  other  States 
may  \h*  admitle^i.  when  convenient,  an*l  |my  for  their  treatment,  Patienig 
mav  arrange  to  have  special  care  and  treatment.      (Idem.  S  44.  t 

Whenever  a  patient  be<^omes  entirely  cureil,  he  is  discharged  by  the 
mi|iorintendenit.  Patients  not  cured  may  lie  di.si'hargei!  u\Mm  arrantroment 
with  the  Commiiwioners  of  Insanity  of  the  ccninty  of  residence,  suitable  pro- 
riiions  J>einp  made  for  their  care.     (Idem,  §§  448,  449.) 
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In  each  county  there  is  a  board  of  commissioners  of  inganity,  the  chair- 
man nf  which  IP  the  coiinly  [>rol»atp  juil^<%  tlie  other  two  nienilier?*  l>eiiig  :i 
physiciiih  ant]  attorney,  rw!i|)einivfly.  They  have  oopnizance  of  all  applloa- 
tions  for  ('uniiiiittnieiit  witiiiii  their  re«[>ecrive  couiilies.  They  have  the 
])owere  of  a  court  as  to  detunudiug  the  prepuce  of  witnesses,  etc.  (Idem,  ^ 
2072.2975.) 

A|)i)liciitious  for  at]inis>ioii  io  iho  hti.^|)ital  yhull  lie  nuule  in  writing  in 
the  nature  of  an  information  veritiud  In*  altiilaviL*  showing  the  fart  of  iugauity 
and  tlie  residence  of  the  palieuL  On  the  iilin^^  of  ihe  iufornmlion  the  eoin- 
niiibfion  itive.'itigiU*?;;  the  ca^?,  may  command  llie  ])re«?nce  of  witnesses,  and 
shall  a|>]n>int  a  pliysician  to  make  a  ]Krson»l  i^xiimination  of  ihe  patient  and 
re|K)rt,      ( Idem,  4^^  21*7<>-297H. ) 

On  (he  physician's  certlticiUe  the  ooiijmii*8iou  conclude*  the  iuvt«ti^nlion 
and  determines  tlit*  <]iie.^tioii  uf  iiiMtiiily.  If  they  find  inMiuily,  thev  certify 
the  iac't.  The  certitii-ate  is  handed  l<i  the  sheriff,  who  &hall  dfliver  the 
patient,  to^etiier  with  the  cerlificnte,  lo  the  superintendent  of  the  hospital. 
(Idem,  4^2^78.) 

Whenever  llie  legality  of  (he  ilt^tention  is  qnestioncfl.  the  connty  judge 
may  apjKiint  a  omimission  to  invefti^ate  and  rt']>i>rt  to  him.  U|M>n  the  return 
of  tins  rc|Mirt  llie  countv  judge  nniv  order  the  palieut*s  discharge.  (Idem, 
§§  21*^6,  2y.s7. ) 

The  ex|>ense  of  care  and  treatment  falls  on  the  county  of  the  patient's 
ret^ideuce,      Hdem,  §29J)(>.  t 

Patients  liave  leave  io  corre8pon<l  without  restriction  with  one  {>ersou 
whuni  (he  patient  may  select.     (Idem,  §  3006.) 


TENNESSEE 

(O'lilral  Hoapital  f<'r  the  In.*ui)C-,  NH.-hvillo;   KiiiiliTn  Hc(.«piUl  for  the  Inune,  Kuoz- 
villf  ;   W('>terii  U<>»pitul  fur  tlii.-  Ini^uMi',  IJulivur.) 

Jurisdiction. — Juriwliction  over  the  person?  and  estates  of  idiots,  luna- 
tics, and  other  |>erw>ns  of  uuKomid  rnind  1?^  vcs-twl  in  the  county  and  chan- 
cery courts.      (OkI^  of  Teuncwi-e.  lW*fi,  §o45i.) 

Inquisition. — I'pon  information  made  to  the  Couiilv  Court  that  any 
idiot  or  lunaiir-  resiiles  within  the  jurisdiriion  (hereof  llie  court  shall  order 
the  ^»heriir  to  aiimmon  a  jur)'  of  twelve  freeholders  to  utscertain  by  inrpiisi- 
tion  the  i<!iocv  or  Ivniacy,  and  the  projjcrly  and  estate  of  the  iiliot  or  lunatic, 
and  make  rclnrn  thert^of  to  the  court.  Witnew>e.s  may  l>e  snh|MV'naed  and 
are  fiuhject  Ui  the  ]>eriHltie^  ami  fuiitUMl  U*  the  [irivileges  of  other  wilne»te«, 
li^  the  ]H'rj»4in  is  not  dechireil  n  Innatic,  the  pt^rson  on  whoi^c  uppiir-ntion  the 
iofpiisition  is  issued  is  liable  for  nwlK.  I'tHm  the  rtfturn  i>r  the  Jurv  that 
the  i>er^on  in  an  idi<>t  or  lunatic,  f\nd  that  he  hns  jirojierty,  the  court  fshall 
apiMtint  a  yimrdian  flu*  the  (lerson  ami  property  of  such  iiliot.  If  the  idiot 
or  lunatic  lm,<  no  profierty,  or  not  snflieient  for  Iijf  maintenance,  he  may  he 
let  out  for  the  term  of  one  year  to  the  lowest  hiiider  as  other  jxx»r  persons, 
or  he  otherwise  provitled  for  ai*  the  court  may  direct.  If  let  out  to  the 
lowest  hidfler,  bond  and  sufhcienl  se(.Hirity  as  prei«Tibed  by  the  <'ourt  sliall 
\ie  taken  fi>r  the  safek*^pin^'.  ])rt)viiiinL""  sufficient  diet,  washing',  and  apparel, 
and  projwT  treatment  for  the  term  of  letting,     fldeni,  §?4  6458,  o4B0.  ) 

lnc|uisition  in  the  Chancery  Court. — The  applicati(m  to  the  Chan- 
cery Onirt  shall  he  by  |iotiliou  verified  by  affidavit  Mtinir  forth  the  facta 
in  rejrard  to  tfie  person  find  prn]>erty  of  (fie  supjv^sed  idiot  ^^^  Itinatic.  No 
Application  shall   be  made   unless  th^   value  of  the  property   exceeds  five 
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lumlretl  dullur?.  The  chaiKvIlor  ?hull  direct  the  issuance  t»f  a  writ  of  in- 
l^uifiiiiou  u{>oii  tliv  ^iviu;r  <rt'  u  1m)iiiI  by  the  [.HititiuntT  (t>iHUtioiieiI  to  ]>iiy 
l^witj*  and  all  Mich  (laniajre!*  aa  the  (iffernlant  may  sustain  in  ftm.*e«|Ut*iK'c  (tf 
itbe  petitioner  having  wantonly  uiid  umliciotiHly  intttituted  |>roc'eedit)gs.  The 
Jury  couiiistJ*  of  twelve  freeholders,  ami  they  are  ret^uired  to  aj«oertain 
by  tbrir  verdict  whether  the  defeudunl  l>e  an  iiiiol,  lunatic,  or  jhtsoii  uf 
tin^xiud  mind.  Notice  of  the  lime  and  j>lace  of  tlif  iinjuest  ^hall  l>e  piveu 
to  ibe  alle^^ed  lunatic  at  least  five  days  previous  to  the  time  of  hearing;  if 
the  jury  finds  the  [terson  to  he  a  lunatic^  the  verdict  shall  a9<*ertaiu  the  value 
of  the  estate  and  of  what  it  <\*risistt^.  anil  who  are  ttie  next  of  kin  of  tlie 
iusane  [»er»on.  U|>ou  such  Hndin;:  ihe  clerk  bhall  ap[»oiut  a  jruanlian  to 
lake  care  of  the  estate  and  |)err**jn  of  tlie  insane  person.  Uj^kiii  motion  after 
the  return  of  the  inipii.sition  the  venlict  of  (he  jury  may  lie  set  aside,  and 
the  chancellor  rnay  thereu|x>n  order  another  inc|Uesi  lo  he  held.  If  tlie  jury 
disatrree.  the  chancellor  may  in  hii*  discretiuii  order  nnuther  itiquest  orilwide 
the  ca>e  himstdf  u|H>n  the  te^ttimony  returue*]  tiiid  such  other  testimouy  as 
may  be  ottered.     ( Idem,  5^§o461,  5477 j 

Powers  of  Guardian. — A  guardian  may.  u[)ou  the  coming  of  age  or 
miirriaire  of  the  child  of  any  coulirme*!  Innatie,  make  such  setilenient  upon 
^ueh  child  »8  the  value  of  the  estate,  the  conditinn  ui'  the  luruUic  and  lib 
wife,  and  other  circumstances  may  render  reas^mahle  and  ju.-*t.  The  guar- 
dian may  apply  in  such  ca.-»e  to  the  chanrellor  for  direction.  The  real  and 
pen*ouaI  pro|>erty  of  a  j>erson  lulMirin^r  umler  LDufinncd  mental  (iM?<ouinl- 
uc&a  may  l>e  portiont^l  by  the  court  junoui;  lii-'^  (.■hildri-n  or  de5y'enditutr=  as  iu 
<AM  of  death  and  altef*lacy,  j*uch  jHirlion  to  lie  i-harced  as  an  advancement. 
The  properly  of  a  persou  of  unsound  mtinl  may  be  sold  U|>im  the  |»elilion 
of  the  LTuardinn  if  it  ap|)ear  nnmiferitly  for  the  inierei^t  of  such  |>erK)u.  and 
the  pro«*ee<ls  jthall  be  "li8|>o?e<l  of  by  the  <'ourt  in  such  manner  ns  he.**t  to 
promote  the  interer^ts  of  the  owner,  (luanlians  of  lunatics,  idiot>»,  and  other 
perM>ns  of  uu8ound  mini!  sIihU  l>e  punL^hable  fur  the  sume  abutnes.  nii.suiMn- 
ajrenients,  neghvtH,  failnrt*:^  and  other  oHenees  as  jruardians  of  minors  and 
in  the  same  manner.     ( Idem.  §§o47h-o-IHO.) 

County  Asylums. — Any  county  of  the  State  havinp;  a  population  in 
18M0  of  over  40,000  nmy  erect  and  maintain  an  asylum  for  the  inmuie,  the 
poor,  afflicteil,  and  inebriates.  Mannyinir  and  iMiihlirit:  nmimissioners  are 
apfjointe*!  by  the  wmnty  judge,  three  of  whom  hhall  l»e  justices  of  the  i>eace 
and  three  citizens  and  resideut*  of  the  ci>unty.  Applications  for  adniirtsion 
ire  made  to  the  commissioners,  who  examine  and  admit  or  reje<^t  the  appli- 
cant.    .  Mem.  §§'J7:^:i,  27:U.) 

Hospital  for  the  Insane. — The  Tennessee  hospitals  for  the  insane  are 
«a(.di  L'overiiwl   by  a   Inmril  of  fifteen   trustees*.      The    Umrd  shall   ap|«>int  a 
|-*U|H'rintendent  to  the  hospital  who  Bliall  l>e  a  skilful   pliy^ician  of  umblem- 
|'fche4l  moral  chanicter.  of  enlightened  and  thonn;^--!!  ]'ri*tt'ssiomd  education, 
of  prontpt  buaiue^  habits,  aiul  uf  humaiR'  ami   kind  dis^>oHttion.      He  shall 
l>e  a  niarrie^l  man,  an(i  with  his  family  shall   reside  constantly  in  the  institu- 
tion.     It  shall  be  his  duty  to  exen-ise  a  penernl  f^ujMTvision  over  all  matters 
rvlatin^  to  the  hospital,  to  visit  the  patients  th<'r<'in  at  least  twice  a  wi^'k,  to 
call   special    meetings   of  the    Ixiard  whenever    it    may   Ik?  deeme<l  ueces- 
irr,  to  refwrt  to  the  trustees  annually  the  number  of  paiieni.s  ailmitte*!  in 
F|Le  hfispital.  the  dale  of  admission  of  eucli  patient,  the  de|:ree  and   kind  of 
isaiiity  witli   which  each   |Kitient  is  artlieted,  the  leij<rtli  of  time  sup|Mised  to 
have  Ikvu  atliicted  l>efore  adnnssion,  the  previous  m-cupation,  a^je,  ami  habita 
of  ca<*h  patient,  the  names  and  addressee  of  thu^  discharged  and  the  coudi- 
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tion  of  pach  one  discbargetl,  ninl  such  othor  purticulnrs  as  he  mov  deem 
necessary.     (Idem.  §§257a-2005.) 

Admission  of  Patients. — Insane  [>ersona  may  be  pliurd  in  rhe  hospital 
by  their  lej^ral  ^amnliaus,  or  by  their  relutivet;  or  irieuds  in  case  they  have 
no  jr^nirditin,  or  by  a  jii:?ticeol*the  iK-nceit'the  persion  in*  pr»>ved  to  be  int^aue. 
Non-paying  pittients  may  be  ii(lniitte<l  to  the  number  ol'  one  to  every  eigh- 
teen humired  of  the  jiopulatiim  ol'  eaeb  e».)Uiity,  u|Kni  a  slnlfnieut  in  writing 
of  some  reputable  eitixen  oi'  the  eounty  to  tlie  eHert  rliai  the  i^tsou  Is 
insane,  and  thnt  his  infinity  \6  of  let^t^  than  two  years'  duration,  that  he 
ifi  in  ueeily  oireunistanees  and  is  a  eilizen  of  the  State  of  Teuneasee.  The 
juBlice  siiulf  i&iue  [iub[)tcnai*  for  persona  nniiie<l  as  \\ilnet^es  and  nueh  other 
|>er[?n[i3  ay  he  amy  thbik  jjroper.  If  allersueh  inquest  the  justire  in  salipHed 
oi'  the  truth  of  the  aUfgaliouy  contained  in  the  Hlatenienr,  he  *i|iall  require 
the  iiiedienl  witrifsses  to  certify  that  they  have  examined  tlie  perwin  alle*;ed 
to  i»e  in^ani"  and  as  to  his  t'<Mulilion.  If  witii^fied  that  the  jHT^tm  alletrerl  to 
be  insane  ie?  insane,  the  jni^tire  irhall  ceilily  tu  pueh  fact  aud  tnin^ndt  lo  the 
clerk  of  the  t'outity  Conrt  a  certificate  of  the  prowedings  had.  Thf  clerk 
bhall  fiU'  siK'li  certificate  in  bis  otfice  and  IninHmit  a  co\}\  of  tlie  same  to  tlie 
sujierinlendeut  of  the  hojipital,  aecontpanied  by  an  application  for  the 
aduiisnion  of  the  patient  therein  named.  Upou  the  receipt  of  the  applica- 
tion the  «u[tenntendent  shall  noliiy  the  clerk  as  to  when  the  patient  can  Ite 
received.      <  Iileni.  4^§ 'JfilH-'ifilJ^, ; 

If  a  person  iidniilte*!  lo  a  Iio?;]>itnl  for  the  insane  have  estates  the  iticimie 
of  which  is  snfHcit-nt  tn  pay  a  part  but  nm  all  the  cont  of  hi;*  mainlciinnce 
in  the  huspital,  t=ti<-h  ini'tinic  may  be  applied  in  pavnient  ihereol"  if  stu'li  iii- 
wiue  person  lias  uo  tiiniily  dependent  upon  him.  (Laws  of  Tenn.  of  l^'yi*, 
ch.  428.  J 

TEXAS. 

(Hnnpilal  for  the  Insane,  Austin  ;  North  Tfiu;*  HKf-pital  for  the  Inwne,  Terrell ;  8<iuth- 
weslem  Tiij'iiijo  Apyluiii,  Sun  Anlunin.) 

Perwms  of  iinpoiind  niitid  are  idiota,  lunatics,  or  insane  persoup.  An 
bnbitnnl  cininkard  is  nue  whose  mind  ha»  become  m  impaired  by  the  use  of 
intoxiiatiii^^  liipiors  or  ib'n<:?  that  he  i,*  incapable  of  taking  care  of  himself 
t>r  profierlv.     (Revised  Statutes  of  TexiiK.  arts,  2o3-i  ami  2554.) 

Jurisdiction. — The  Connty  C'otirt  lias  power  to  n]>poinl  pianliau?  of 
|»rsons  of  uriwminl  mind  and  Imbitnnl  drunkards,  settle  the  aceountt?  of  euch 
;rnanlians,  and  iransHctall  business  |H-rlaining  to  the  estates  of  siueb  persons. 
The  District  Court  has  apiKdlalc  jurisdiction  over  the  County  Court  in  all 
matters  (»f  ^nmrdiauship.  and  rtriLdnal  jurisdiction  under  such  regulations  ap 
may  be  prescribe"]  bv  law.      ( Idem,  arts.  2>r>0  and  2ool.  ) 

Appointment  of  Guardians. — Prru-eedinps  for  the  ap|M_»iuiment  of 
pliardian  of  the  jiersons,  estate,  or  of  pifher,  of  |iersous  of  utisotnnl  mind  or 
lijibilual  drunkards,  shall  be  loiTinicneed  in  the  ei»uTity  wLitc  such  jieixui  of 
unsound  mind  or  hniiitual  ilninkard  re-sides.  The  neart-sl  of  kin  of  smh  per- 
son who  i^  ntU  distpmlitied  shall  be  entitled  Lo  ihe^uardiiinshifi,  aud  where  two 
or  more  are  eiinatly  entitled  the  ^'uardianshi)*  shall  l>e  iiiven  to  the  one  or  the 
otJier  atTordinp  t*>  circumstances.  Inkinjr  into  consideration  the  interesf^  of  the 
ward  alone.  If  such  ward  have  a  husband  ">r  wife  who  is  not  disijualifinl,  such 
husbaiul  or  wife  shall  be  cntitldl  to  the  iruardiniiship  irt  preference  to  any 
other  ^>erpon.  Notice  of  the  ai>plication  fitr  llie  up]ioiulruent  of  a  guardian 
tibull  Iw  given  lo  the  alleged  |jer»ou  of  uut-outiJ  mind  or  habitual  drunkard. 


TEXAK. 
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Beftjre  appointing  a  guardian  the  court  shall  be  satisfied  that  the  person  for 
whom  ihe  guardian  w  lo  Ik;  appoiute<i  is  a  person  of  unsound  niiml  or  an  habit- 
ual drunkard,  that  the  court  hii:«  Jurisdiotion  in  the  ea^^^,  iiud  that  the  [)ersoa 
to  be  ap|K>iuted  guardiau  is  uot  dibqualitied  to  act.  ( Idem.>  arts.  25t>(^,  251^, 
2587,  2."588. ) 

Guardians  of  persons  of  unsound  mind  and  habitual  drunkards  are  re- 
quired to  take  oHih  and  give  a  liuml,  and  [heir  jHjwersaiKl  duiiet^  with  regard 
to  the  estate  of  their  wardd  are  the  same  as  those  ofguardians  of  minors.  ( Idem, 
title  51,  ch.  6.) 

Proceeding's  for  the  Appointment  of  Guardians. — U[X)u  information 
given  to  the  judire  of  a  County  Court  that  any  person  is  (tf  uiisotiiid  niiud  or 
\i  an  habitual  drunkard  and  is  without  a  ;:uardiun.  the  jud^'^e.  if  8ati:<tied  that 
there  is  g<Mxl  cauw,  shall  issue  a  warnint  to  the  [»ro[ier  otticer  comnuiuding 
»uch  [>erHon  to  l)e  bn»u;L:ht  l)«'fore  him  at  a  time  and  plat-e  lo  1h'  nanie<i  in  sueh 
warrant.  The  information  shall  he  in  writing,  Htuiiiig  the  name  ol'  the  |M?r- 
s>n  charged,  and  that  such  [)ersi»n  is  of  unsound  mind  or  is  an  hiiltitnnl 
drunkard  ;  such  intbrmatiou  shall  l)e  sulist^riljed  and  sworn  to  by  thf  iuiorni- 
ant  A  jury  shall  be  impanelled  to  try  the  ca.se  and  deeide  whether  such 
person  isof  unsound  mind  or  is  an  habitunl  ilrunkard.  The  ease  shall  be  l*ou- 
liuoteil  in  the  name  of  the  county  as  plaintilf,  an*!  the  [>erson  against  whom 
the  iiiformation  is  fiit»<i  as  defendant,  and  the  pn>i^ee<iings  and  trial  thcrciu 
shall  \ye  gi)verned  in  the  same  way  as  in  ordinary  suiLs  in  the  County  Court 
mdei«  otherwise  pr<.)vide<l.  If  it  l>e  found  that  the  did'endant  is  of  unsound 
laitid  <ir  an  habitual  drunkard,  the  court  shall  irunieiliately  appoint  a 
guardian  of  the  person  and  esstate  of  such  defemlant  (Tflcm,  arts.  2735- 
2740. ) 

When  Ward  is  Furiously  Mad. — If  any  jierson  shall  Ik;  furiously  mad, 
or  so  far  disonleretl  in  his  mind  as  to  endanger  his  own  person  or  the  |>erson 
or  property  of  others,  it  shall  l»e  the  duty  ot*  the  guardian  lo  confine  him  in 
sjiue  suitable  place  until  the  tirsi  regular  tenp  of  the  County  Court,  when 
the  cfjurt  shall  make  such  order  for  the  restraint,  support,  and  safekeeping  of 
?urh  ward  as  circumstances  may  rcfjuire.  If  any  such  ]K'rsi*ii  is  not  so  con- 
fineil,  any  magistrate  may  eau«*  him  to  l>e  apprehendt-d,  and  employ  any 
[lersiiu  to  confine  him  in  stmie  suitable  place  until  the  CV)unty  Court  shall 
make  further  orier  there<in.     (Idem,  arts,  2745.  2746. ) 

Maintenance  of  Insane  Persons. — Where  a  f»erson  of  unwnuid  mirul 
nr  an  halittiial  drunkard  has  tuy  instate  of  his  own.  he  shall  l>e  maintained: 
I.  Bv  the  husband  or  wife,  if  any.  if  able  to  do  set.  2.  Ry  the  father  or 
mother,  if  able  tn  do  so.  H.  By  the  children  and  grandchildren,  if  able  to 
Jo  so.  4.  By  the  county  in  which  sncfi  i^rson  ba.«  his  re*-iden**e.  Tbe 
pxi>ense  attending  the  confinement  sliall  l>c  |>aid  by  tbe  guardian  out  of  the 
witateof  ihe  ward,  if  he  has  any,  and  if  not,  by  the  |»ersoii  bound  to  provide 
for  him  ;  if  not  s(»  paid,  the  county  shall  be  chargeable  with  such  expense. 
(Idem,  arts,  2747,  2748.) 

Lunatic  Asylums. — The  control  of  each  Texas  asylutn  for  the  insane 
'\»  vested  in  a  board  of  nianngen*.  consisting  of  five  meml>ers  apptiinted  by 
the  gf>vernor.  They  shall  have  original  jurisdiction  and  control  of  all  the 
pro[»erty  .ind  business  of  the  asylums.  They  may  make  by-laws  and  regula- 
ti*tns  for  the  gnvenmient  of  the  institutions,  determine  the  salary  an4J  wages 
of  idfic-ent.  discharge  officers,  employes*  or  |>atienls,  appoint  assistant  ph\-si- 
ciaiw,  stiitable  matrons,  and  ap<uhecary,  examine  the  accounts  and  vouchers 
KUperintendent,  exercise  a  careful  sup*>rvision  over  tbe  genenil  o|»eni- 
id  expenditures  of  the  asylums,  and  direct  the  zunDner  in  which  their 
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revenue  shnll  he  ilip|)iirw*i.  The  coriimittw  slmll  visii  each  asylum  once 
every  mouth,  aud  tlie  wliulti  uumber  once  a  year,     (Iiiem,  arte.  H7-9(>. ) 

Powers  of  the  Superintendent. — The  .HU[)eriiiteudent  whall  l>e  eleoUMl 
by  iLl'  board  oi'  inunagL'n*  oi*  llie  ai^ylum.  He  ^lm^  Ihj  u  iiiurriod  iiiaii,  u 
skilful  [ihyt^iciau,  uud  exiK-rieuoeil  in  the  treutiiH-iit  of  insanity.  Hi-  sliall 
nsi*!*?  at  the  usylunt,  and  devote  his  whole  tinif  to  the  duties  of  his  ofKc-e. 
He  j^hall  Ih.'  ihe  rhief  exui-ulive  and  nieilirwl  and  #.ii,slinrsiiii:  ottittr  of  the  iu- 
i^litniiiMi.  and,  suhjtrt  tu  the  hy-luwr^,  >iinll  luivf  jrom-rul  eart-  and  ivjiitrol  over 
everything  conueete<l  therewith.  With  the  consent  of  the  hoard  of  inauajrere 
he  shall  employ  such  otticer^  and  other  perj^iia  as  may  I*e  required.  He  shall 
keep  a  register  of  all  patientj^  received  into  the  asylum  uud  disclmrgcd  there- 
from.    {Idem,  arli*.  iJ7-lO"j. ) 

Admission  of  Patients  into  Asylum. — All  pernon^  adjud^^ed  insane 
aitrl  ordt^red  contiiied  Ity  a  court  of  cijaipelent  juris^liotion  mtiy  he  ad- 
niilU'il  into  uu  asylnni.  This  claws  ^hall  i>e  kiioun  us  public  patients.  All 
ptfr>'*>us  rerlitit'd  to  be  ititiane  by  wmie  reputable  physician  under  the  regula- 
tions pre-rit*ribed  by  stutuic  ^ludl  U-  rtn^^eived,  nnd  !-li(d]  be  knt>\vn  a*-  private 
patients.  Betore  auy  ijersou  ciiu  l»e  received  u.m  a  private  |)atieut  the 
guardiau,  or  parent,  or  w>me  near  relative  or  other  jjersmi  intere.-*led  in  him, 
shall  present  a  written  request  Ui  the  fiU]>criutemicnt  for  his  a<lniiBeion.  Pettinj:^ 
forth  iiuch  facti*  as  may  be  re<|uired  Ity  the  sn]H^nnteudeiit,  which  written 
re<ine8t  i^hall  l>e  under  oath  of  the  party  [iresentiri;^  it,  ntid  Iw*  nccompanied 
with  tlie  aflidavit  of  llie  phyHician  certifying  to  the  iiusunly.  Such  ajiplica- 
tinii  shall  also  be  accunqtanied  ly*  a  certificjite  of  the  county  jutlp-  (hiK  the 
physician  ccrlifyin^  to  ihc  tn^<anity  ol"  the  [H^r^tlU  i.«  a  n'pntabW  [ihynt-ian  in 
rejrular  practice.  All  private  patients  shiill  be  kept  and  nuiintained  ut  ihc 
a**ylum  at.  their  own  exjtense  or  at  the  exiK'tiKc  of  their  relatives  or  others. 
All  indigent  pulilic  palientt*  shall  be  kept  uud  maintained  at  the  ex])eu^e  of 
the  Rtate,     (Idem.  arts.  112-115.) 

Judicial  Proceedin$cs  in  the  Case  of  Lunacy. — Upon  intornmtion 
in  writing  and  nmler  inuh  In  the  t-ounty  juiljre  iha!  any  jjerson  hi  his  juris- 
diction is  a  ItJiintic.  aud  that  the  welfare  of  himself  or  of  others  retpiires  that 
he  be  ]»Im-ed  under  restraint,  anil  if  such  ct»unly  jud^^e  shall  believe  such 
inlbnnalion  to  be  true,  he  shall  issue  his  warrant  for  the  arrest  of  such  per- 
Rin  and  lis  a  day  fnr  m  hearing;.  A  justice  of  the  jieaee  rntiy  issue  the  war- 
rant for  such  apprehension,  Uy  be  relurnahle  to  the  ^County  Court.  A  jury 
of  twelve  competent  penMHis  shall  be  summoned  and  duly  examined  and 
sworn.  Evidence  shall  be  produced  and  lieard,  and  the  county  judge  shall 
piilmiit  to  the  jury  the  fpiesti(jn  iu*  to  whether  the  defendant  is  t>f  unsouiul 
nund»  ami  wbfther  he  sh<iuld  he  placed  uiuler  restraint.  If  this  question  W  de- 
cided in  the  attinnative.  the  verdict  of  (tie  jury  shall  slate  the  a)je  aud  nativity 
of  the  defendant,  the  iinndier  i»f  attacks  oi'  iusanity  he  has  had,  and  whether 
or  not  insanity  is  hereditary  in  the  family  id'  detetulanl,  Judjrrnent  shall 
thereu[MMi  be  entered  adjud^dii|:  the  defendant  to  be  a  lunatic  and  orderinj^ 
him  tii  l>e  comnutted  to  the  hnnific  nsvbirn  for  restrniut  uud  treatmcut, 
(Idem,  arta.  128-13."J  as  amended  by  hawa  of  1900,  eh,  lOB.) 


UTAH. 

(ITuh  Stat**  Insanf  A«yhitn,  Provo  City.) 

The  Btat*^  Insane  Asylum  of  Utah  is  located  at  Provo  City,  Utah  County. 

Its  irovernment  and  control  are  veiled  in  a  boaril  of  cnnimissioners.  consist- 
ing of  the  governor.  State  treasurer,  aud  State  auditor,  known  as  the  Board 
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of  lusaue  Asylum  Commissiouers.      (Revised  Statutes  of  UtJiL,    §^2153, 

Powers. — Tlie  Iward  may  cuiitract  untl  be  L^iitnictetl  with,  uud  ihhv  sue 
aud  bo  sued,  in  all  luiittera  L'iiit(*erning  the  ai>yluni.  It  miiy  tiike,  hoM,  jmr- 
L'liai»e,  ^ve,  or  tie\n:ie  real  or  |H.'r»oiial  pru[»erty  rtiiuireiJ  foritn  uses  (§2151). 
It  may  make  by-law?*  tor  it*  goverumeut  ami  that  of  the  aj»ylum  ( §  UlbH), 
an>l  holds  nitH^tiiigg  at  the  asylum  monthly,  an<l  kee.|ie*a  rei-oni  of  ita  |»rocee<l- 
iiijre  o|ieu  al  all  times  lo  the  public  (§  2108).  The  boanl  has  control  of  all 
iii!«aue  (lernous  iu  the  Slate,  nutJ  may  retuove  auy  employ^  of  the  asylum 
1 1^  2161).  It  ahttU  certify  iu  Oct4ii)«r  of  each  year  lt»  the  State  auditor 
the  Dumber  of  patieuts  in  the  a.'«vlum  cla&<iitied  na  indigent  and  paving 
(S2162). 

The  hoard  ha«  a  secretary  and  a  treasurer,  who  have  the  usual  duties 
and  resi»onsibiliiie.'*,      (  Mem.  §i^  2IB2.  2UJ3.) 

Medical  Superintendent. — The  t>oard  appoiutH  h  mtMlica)  8ii[)eriu- 
teudent.  who  re«idee  at  the  asylum  and  holds  his  office  dnrinjr  the  pteju»ure 
uf  the  lH}ard.  He  shall  l>e  a  gradmited  physician  of  live  years*  standing 
xnd  actual  pnu'tice.  He  is  the  chief  exet'utivc  ofHcer  of  the  asylum  and 
ba^  ^neral  superintendence.  He  LX)ntri)ls  ihe  cure  of  the  pntienl8  and  prtv 
8Pril)es  the  methtMl  of  treaiment.  He  shall  keep  a  record  of  ftU  procee<lings 
ami  makes  reiMtrta  quarterly  x-t  io  the  condition  and  neeili*  iff  the  asylum. 
The  lioani  examines  his  re|>ort«  and  ^ubniit^  the  Hame  vvilli  ttieir  rectmi- 
mendations  to  ihe  StJiIc  auditor,      i  Idem,  *5  21^5. ) 

The  superintendent  rthall  keep  a  full  re<N»rd  of  the  prot-eediugH  day  by 
flay,  and  «hall  re|x>r(  iis  to  exjienses,  etc.,  monthly,  with  vouchers,  to  the 
board.  He  flhall  visit  the  wank  of  the  iLsylum  everv  dav  uuleaB  excused. 
(Idem,  §21 6M,) 

An  awistant  physician  may  l)e  pn>vide<)  in  the  discretion  of  the  board. 
There  is  also  a  steward.     (Idem,  §  21Ht>. ) 

Commitment. — The  judares  of  the  District  C-ourts  have  cognizance  of  all 
applicsiiions  tor  adm!.'*j*ion  lo  the  iu*yhim  or  for  the  »afekei*pinir  of  insane  |>or- 
iQS  within  their  n^spec'live  districts.  In  the  a  licence  of  such  a  judge,  the 
[judge  of  anitther  disfriet  may  act,  or  the  chairman  of  the  Board  of  County 
[Coniniiisifioners  may  cnunniL  lem|>orarily  until  the  return  of  the  judge 
'(§2170j.  The  appli^'alion  for  admission  to  the  iij^ybun  shall  be  ma<le  in 
the  form  of  an  information  duly  verifit^i.  allying  that  the  |)er*«m  is  believed 
to  be  insane,  and  the  tact  of  residence  in  the  county  (§  217'J).  On  the  tiling 
of  such  information  the  judge  of  the  duJiriet  for  the  connty  of  rcKiilence  may 
examine  the  informant  and  may  have  the  alleged  in«>mpetent  broiitrht  before 
bim(S2174).  Ti^^limony  for  nnd  a^rinnst  the  applicntinii  shalJ  Uc  heard. 
The  judge  «lwill  call  two  physi*;ians,  l>efore  whom  he  shall  examine  the 
cbarffe  (5$  2175 1.  Atler  the  hearing  and  examination  the  physicians  shall 
certify  as  to  the  insanity  or  (MherwiHe  of  (he  alleL'ed  inconi|MMent  and  whether 
dangerous  (§217(>k  (!)n  the  filing  of  the  physicians'  certificate  the  judge 
conoludert  the  investigation,  and  if  he  find  the  person  in.'tane,  orden*  his  com- 
niitmenl  (§2177).  The  sheriff  executes  the  order  and  take«  the  person 
committed  to  the  a«ylnm,  together  with  a  certified  ci^py  of  the  papers  in  the 
case,  whereujxm  the  su[>erintendent  receives  the  |»atient  (§2lxOt.  If  llie 
patient  htis  property,  a  gnanlian  is  appointed!  by  the  committing  judge 
(*5  21H1>.  The  iKiard  may  order  the  discharge  of  a  patient  who  proves 
to  l>e  harmlesB  or  incurable,  an<l  order  him  caretl  for  by  the  county  commift- 

iPTS  of  the  ctmnty  of  residen<*e  ('§  21 HH). 

No  Doa-resideut  may  be  cared  for  m  the  State  Asylum,  but  shall  be 
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ortlere<l  diBcharged  when  discovered  to  bu  au  inmate,  and  returned.     (IdezOr 

§2187.) 

Friends,  through  the  judge  committing,  may  arrange  tor  llie  care  of  a 
patient  outsi<lt!  the  nsylum  liy  rurniithiii^  u  iKmd,     (Idem,  §21^8.  ) 

UjK>ii  un  aHidiivit  us  to  Inck  ni'  infinity  furnished  the  Imiard,  the  honrd 
ahall  inve^tij^ate,  and  if  it  lindf-  the  jJiUieut  to  l»e  wroujrfuUy  detained,  shall 
ininiediiitely  order  hiH  flisehar*;t'.      ^  Idem,  ^2190.) 

The  inmate's  entitle  is  liuljle  for  hiti  care  until  exhausted.  (Idem, 
§21(*:i.) 

An  inmate's  friendH  or  relatives  may  iirrnnize,  hy  |mying  therefor,  for 
special  care  and  treatment  for  the  patient.     (Idem,  §  2193.) 

VERMONT. 
(Vermont  State  Hospital  for  tho  Infiane,  Watcrbury.) 

The  words  ''insane  person**  shall  inrhide  every  idiot,  now  compon,  luna- 
tic, and  distracteil  person.      (Statutes  of  Vermont,  *$  7. ) 

The  word  "spendthrift"  iiirludes  every  jx^r.'^oii  who  »«  lirihle  tn  l«e  put 
under  guardianship  on  aecouul  of  excessive  drinking,  gaming,  idleness,  or 
debauchery.     ( Idem,  §  2750. ) 

Appointment  of  Guardian. — The  Frnhate  Court  may  appoint  gunr- 
diunt*  of  insane  [)er8ons  or  s[)eudthrifts  on  the  npjjlit-alion  of  a  relative  or 
frii^ml,  or  (if  the  over^^err  of  ihp  jtoor  of  tlie  U*\\u  in  whi*'li  tlie  |>t^rs4in  rrsides  or 
ii*  fhurg^'ahK',  rttin^sentiiig  to  the  court  that  puch  perwni  is  iiisatie  and  in<*a|ia- 
Ide  <»f  rakiiii;  care  of  himself  and  praying  tliut  a  giinrdiau  he  ap|>oiMled. 
Tlie  court  bhall  iis  a  time  lor  e^insiilfring  the  a]>p]icaltftn,  nolti-f  of  which 
shall  he  given  to  the  alleged  insane  i»erson  or  s|)t-inhlirirt  at  lenst  twelve 
days  hefore  the  time  set.  The  court  shall  investigate  tlie  nise  and  make 
guch  decree  in  the  prenuses  aa  ap|,)ears  just.  If  a  guanlian  is  ap|x>inted,  the 
ex»tB  of  the  ward  in  detending  against  ihe  applicati4)n  shall  he  pfiid  out  of 
the  ward's  estate.     (Idem,  §*^  27ol-27Gii.) 

Powers  of  Guardians. — (Huariinaiis  shall,  until  they  are  legally  dis- 
ehnrged,  have  the  [xis-scssion  and  management  oJ"  I  he  estates  ol'  their  wanis 
and  the  care  and  cust<idy  of  such  memhrrs  of  the  I'umilies  of  their  wiirds  as 
are  dejienileTit  n|Hiti  them  for  sup[«irf,  eduealioii,  or  eniployment*  unless  they 
have  other  guardians.     (Idem,  4^  27iKl. ) 

The  general  pn^visious  applirahle  lo  the  tare  and  management  of  the 
estates  of  minors  are  :ds*i  nuiiie  a[iplicalde  to  the  guardians  of  insane  |>er»rms 
and  sjiondthrilts.  The  estates  of  such  wards  are  coulrollwl  euhjwi  to  the 
dirertiim  t»f  ihe  Prohate  Court,  and  no  dis|M)sition  thereof  can  be  made  except 
U[K>n  the  order  of  such  court,      (Idem,  §  2735.) 

Tnsane  Poor. — Insane  persons  in  any  town  destitute  of  the  roeatifl  to 
supfMirt  themselve^i  and  having  no  relatives  bound  hy  law  to  j^upp*)!-!  thi^m, 
ami  lijiving  no  legal  s<*ttlement  in  nny  town,  shall  he  supp4trtiHl  hy  the  State 
at  the  insane  asylum,      f  Idem.  §  H2Kil 

The  selectmen  of  a  town  shnll  ascertain  whether  an  insane  j^erson  ifl  linhle 
to  be  sup|Kirte<i  bv  the  S^tnt;^  (ind  for  siirh  purpose  may  int^titute  a  court  of 
inquiry  hefore  ibejudge  of  prolmte.  If  the  prohate  judge  Hnds  that  such 
person  shoidd  he  sup]x>rted  hy  the  State,  and  his  insanity  is  certifieil  by  two 
legally  qualified  phyaidaris  rewideuts  of  (he  State,  he  shall  issue  an  order  for 
the  removnl  of  surh  persfm  to  the  State  Asylum  at  Waterhury  or  the  Bratlle- 
boro  retreat  at  Hrattleh<iri>.     (Idem,  §S  '^214-.^222.) 

Supervision  of  the  Insane. — The  governor  bhall  appoint  three  super- 
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Tiiu>ra  of  the  ioHanc,  who  nball  hulil  their  oHioed  for  six  years.  Two  of  suvh 
su|)erYidon«  shall  l>e  ph^'^lriaiis,  and  iiuue  of  them  shall  lie  a  trustee,  suiter- 
ititonilent  employ*',  or  other  officer  of  an  insane  n.-*ylnm  in  the  Stat<?..  The 
su|)ervi*)r8  shall  visit  the  Vermont  State  lli»s|'ital  for  the  Intwiue  ami  the 
Brattlelwro  lletrent  a^  ot^en  tw  oeeiL-^iim  re<iuireis,  and  one  niotnlier  an  n\\*n\ 
as  unet?  a  mouth,  aud  also  auy  other  jjlaee  where  insane  i>erson8  are  eontineii 
ID  the  ^^tate,  at  their  di>«:retion.  They  :*hull  examine  into  the  uiiulitioii  uf 
the  asvliims  in  Huch  other  Illu<*i■^,  the  muna^enieut  and  Lreatment  of  the 
|»atienli»  therein,  their  phy.-*ieHl  and  nteutJil  eomlitions  au«i  medieal  treatment; 
form  n  ejiret'ul  opinion  of  the  |iaiient£,  a[*art  from  the  otiieers  aiid  keeper^ 
And  iuvecttigate  the  aises  tliat  in  their  judgment  retjuire  »:[ie<.*ial  iuve«ti;;ation, 
tind  jwirtieularly  aj^certain  whether  |x*rtion3  are  routined  in  sneh  iisyhims  or 
other  places  who  oupht  to  be dbicharge^l.  (Idem,  ^4^  H^'U-'VI'JiK  I5y  Laws 
of  IHIIM,  No.  iy'.i,  the  name  of  the  Vermont  Slate  ABvlum  was  cliange^l  Ut  the 
Vermont  State  H()pf>ital  for  the  Insiitie,  and  the  word  '*  aHvIum  "  or  **  asylums  " 
wherever  ap|>eariug  in  Chapters  I4(i,  147,  and  148  of  the  Suuutee  of  Ver- 
mont, was  I'hjui^je^l  to  "  hiwpital  "  or  "  luwpiuils.'* ) 

Admission  to  Insane  AAylum. — No  pers^^m  shall  he  admitted  to  or 
detaiue<l  in  the  insane  a.s)'lum  as  a  |)atient  or  inmate  except  U[K]n  the  certi- 
ficate of  such  pcrsouV  insanitVi  made  by  two  physicians  of  uuquL'stioneii 
inteffrity  ami  skill,  residing  in  the  probate  distri<*t  in  whirh  such  insane  per- 
llOD  resides.  Suuh  oertiticate  shall  he  made  not  more  llian  ten  days  previous 
to  the  admisi<ioD  of  such  insane  (terson.  Surli  (vrtilicale  shall  he  verified 
before  a  magistrate,  who  shall  ap[tend  theretit  Ins  jural,  and  ccrtitV  ilurein 
that  such  physicians  are  of  umpjt^tiomilde  inte;^'rity  and  i^kill,  and  .Hhall  lie 
presenter!  to  the  proper  officer  of  the  nsyluin  at  the  lime  such  insane  |>ersnii 
is  presented  for  udniission.  The  certiliciue  of  the  ])hysicinns  sluill  he  ^nven 
only  after  a  careful  examination  of  the  patient,  made  not  more  than  live 
days  previous  to  makinjj  the  wrtificate.  A  person  may  he  received  into  an 
Mylum  without  a  certificate  up*)n  the  order  of  the  Snpreme  or  Coiuity  1  ourt 
upOD  the  presentation  of  a  t^ertiHed  copy  of  the  onl^r  or  sculence.  A  jH-r^in 
admitte'i  to  an  asylum  in  pursuanc*?  of  law  shall  lie  deenietl  inline,  niul  fie 
subject  to  the  c*)ntrol  and  sanitary  treatment  of  t!ie  trustees  of  the  nsybmi, 
until  sufficiently  sane  to  warrant  \m  release,  or  until  removed  by  his  friemls 
or  guardians  or  otherwise  di^chargcil.     f  Idem.  §{5  .32:i9-3249. ) 

Idiots  not  lobe  Admitted. — Idlot'^and  |M^n*ons»f*»  nrmjioi*,or  demented 
persons  who  are  not  dangerous,  shall  not  Iw  i-imtined  in  a  ho(*pilal  or  retreat 
for  the  insane.  The  su|)ervisor8of  The  insarif^  shall  di-v-liarge  all  such  [>ersons 
N>  cimfineil,  and  the  su|>erintendent  of  the  hotJ|iilal  or  retreat,  or  the  board 
nf  trusleetii,  shall  notify  the  selp<*tnien  or  nmynr  of  the  town  or  citv  from 
fhich  such  [)ers«>n  was  sent  of  such  diwharge.  If  such  i>erson  is  not  removed 
y  fluch  selectmen  or  mayor  within  twelve  days  after  such  notice,  the  sup|>i>rt 
«uch  |M^rson  iMHronies  a  charge  on  such  town  or  citv.  (Idem,  §  324o,  as 
leuded  bv  Laws  of  1898,  Act  No.  63, ) 

VIRGINIA. 

St«t«  HfMpital.  'Williamsburg ;  Contnil  State  Homital,  Petersburg ;  Western 
Sutc  Ilo^piui,  Staunton  ;  Southwestern  State  Hospital,  Marion. ) 

Thp  wonl  *'  insane  person"  shall  he  construed  to  include  every  one  who 
ii  an  idiot,  lunatic,  h»i»  irnnftn*,  cir  derantje*!. 

Appointment  of  Committees  of  Insane  Persons. — If  a  fier$ion  resid- 
ing in  tliis  .State  Ite  thought  insane,  the  court  of  a  cvmuty  or  cor]x>ratiou  of 
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which  such  person  is  an  iiilialtiuuit  sshnll.  uii  the  iipplioaiiou  of  any  party 
iiiterestwi,  proceed  to  cxaiuiue  into  the  stute  of  iiiiiul  of  the  allegwl  iii8une' 
j)erson,  ami,  heitig  mitii*iie<i  ihal  lie  is  insHue,  ap|x>ii)t  a  coinrniUee  of  him. 
Tlie  Cirouit  Courts  hiive  jurisdiftiou  with  the  County  nnd  ('or|K>ratioii  Courts 
in  the  ap|)oiutnit;iit  ol'  conjuiittees.  The  i'duiinittee  is  retjuired  to  j^ive  a  \toiu{ 
in  yuch  [teiiiilty  a^i  the  cvmrt  tuny  dtH-tu  i^iirti<*iouL  If  the  p^rwui  ufi|M)int(Mi 
eoiiiniilteL'  iffuye-s  the  Irur-t,  or  fail",  within  two  monthj^  from  tlie  date  of  Itis 
U|i|KiinUueni  lo  j^ive  ii  lioml  aa  rwjuirwi,  thf  eourt,  mi  (he  motion  of  mty  parly 
iuteresleil,  mav  ap{K)iut  some  other  person  a  oomniittee.  (Code  of  Virgiuia, 
§§  U>im-17Ul'.) 

Powers  and  Duties  of  Committees, — Th*^  committee  is  entitlwl  to  the 
custo<ly  aud  eonlrol  of  the  j)eri«u]i.  and  dhull  take  pot^ession  of  the  esdate  of 
the  insane  |)erwni.  Me  may  kuc  and  hesuwl  in  re^!|K;<'t  tlH'r4'to.  inu\  fur  the  re- 
covery of  delits  doe  to  or  from  the  insane  fKcrtion.  lie  hhall  [ireserve  sueh 
e,sljite  and  rn»iu);fe  it  to  the  best  ailvantu^^'.  He  shall  apply  the  pen/tonal 
ealale,  or  go  muih  an  niny  be  necessiry,  If  the  payment  of  the  Llel)li*  of  sneb 
uisaue  perwji),  ami  the  renta  and  protltB  of  the  residue  of  his  ei*tate  aud  real 
ami  |)erBoiml,  i>r  h>  much  ay  may  be  ntivH^ary,  U)  tlie  nuiintenanee  of  tiueh 
insaue  per^^on  and  oi' hU  fnnitJy.  If  the  jursonal  estate  be  insuHioient  for  the 
eupjHirt  urn]  nminlenani*e  of  the  insane  [XTHon,  tho<'(>rninit1ee  may  |»elitiMn  the 
court  for  the  wile  of  the  real  estate.  Vpon  prejit^ntation  of  Mieh  j»etition,  it 
shall  1)6  referred  to  a  eommissioner  in  ehaneery»  who  .shall  inquire  into  and 
Lear  all  partien  inlerestetl  in  such  estate,  ami  re|M>rt  thereon  with  all  van- 
venieiit  tJpeed.  If  it  sliall  ap|>ear  tn  the  eourt  proper,  an  order  j*hall  be 
enteretl  for  the  mortpt^itijj-,  leaninj:.  or  wile  of  i*o  much  of  the  real  estate  as 
may  be  ne<v-Sj*ary.     (Idem,  fc^t^  17U2-170o.  ) 

State  Hospitals.— The  grate  hospital**  arc  under  the  management  of 
bonrdH  ol'  ilireetoi's,  consist in^^  of  nine  nienibers,  wlio?e  term  of  office  is 
three  years.  Each  Imard  appoints  a  sii|jerintendent  of  eiu'h  hospital,  wlio 
shall  he  a.  pliywieian,  Hn<I  may  npjvoiut  an  executive  committee,  ami  such 
officers,  nurseH,  and  atteudtinta  as  they  may  deem  pro|>er,  and  pre«eril)e 
their  com|>enanli(>n.  ( Idenn  *i{^  HJGO,  KitH.  as  amended  liv  Acts  of  181*3, 
1894.  !>.  .1^)7,   lW)2-lfitir>.) 

Commitment  to  Hospitals.— Any  justice  suHjtectinrr  any  ]ierpon  in  his 
cntmlv  or  cnrptirnliou  (o  be  n  lunatir  fliall  issue  hi^  wiinant  orderiii;:  f^wvU 
{)errtoii  lo  be  lirou^dit  U'fon'  him.  He  luid  two  other  ju^ticey  shall  inquire 
whether  such  [ktsoo  lie  a  liuiHtic.  and  fnr  that  fiurjiose  summon  a  plivbiciun 
ami  atiy  other  wilnesset*.  If  the  justi<t«  decide  llinl  the  [lerson  is  a  lunatic 
and  ouifht  to  In;  contined  in  an  asylum,  ihey  shall  order  him  to  be  removed 
U*  the  nearec^t  asvlirm  and  received,  if  there  he  room  theri-in,  and  if  not,  lo 
either  of  the  nthen*,  imless  ?<mie  person  will  ^'ive  a  iKUid  fr)r  the  ftropcr  care 
of  f*U('h  luimtic  withi)ut  ra«l  t^*  the  Conunonwealtli.  The  que.«tioiis  nicked  of 
the  witiie:*>4pH  and  the  ansiwere  thereto  shall  be  in  writing',  and,  tcj^'ether  with 
a  writlcn  slaleriieiil  by  ihe  jiistia-H  nf  any  matter  kuowi»  tn  them  as  lo  ibe 
efleet  of  innanitv,  j^hall  he  transmitted  by  ihenn  wilb  the  nrrler.  If  there  be 
no  vacaiu'v  in  ihr  asylum,  the  patient  tflinll  be  kept  in  the  jail  of  the  eeiuiily 
or  corjxiration.  When  such  patient  arrives  at  the  aHvbmi  the  wu|)orintendent 
and  hin  a.-iflistantis  shall  examine  him,  and  if  they  concur  with  the  justices, 
shaH  reeeivc  and  register  hirn  ana  patient,      fidem,  §§  I6f)9-1675» ) 

Expenses  of  Maintenance  of  Insane. — If  the  insane  ]>erpon  be  pos- 
sessed of  properJv,  all  the  exfieuse  of  hi>;  removal  to  and  from  the  asylum, 
and  his  nunntenanee  and  care  therein,  shall  1h'  paid  nut  of  Hiieh  property. 
The  direcions  of  either  u.Hyluni  on  l>ehalf  of  such  asylum,  aud  the  auditor  of 
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puMic  a<?couQtd  ou  behalf  of  the  Commonwealth,  may  release  such  i>erson  of 
the  payment  nf  such  expense  if  he  have  a  family  ttc]>enclenl  »ij>on  hi:^  t»!*lnie 
for  HUp[K>rt,  or  in  their  opinion  it  be  juttt  and  eiiuitaltle  Lliut  such  claim  i^hould 
be  go  releaseil.     (Idem,  §§  1706-1708.) 

WASHINGTON. 

^Western  Wachin^n  H<J6pitiil  f'>r  the  IiiMinu,  Fort  Steilacoom;  Kastera  WmhiiigtoD 
IIn*pitnl  for  T.!io  In*aiio,  Mcdien!  Lake.) 

Guardians  of  Persons  ol  Unsound  Mind. — The  Superior  Courts 
have  power  to  appoint  guardiiuLS  In  t:ikv  tlie  rare,  cvi>t<Hiy»  and  miiungenieiit 
of  idiots,  inaane  persuii8»  and  all  wbu  an*  inrapablc  tit'  conducting  thtMr  own 
atfair^  and  of  iht'ir  estates  real  and  iHTsonal,  the  rnaiulenmiw  of  theiiiyelves 
and  families,  and  the  eilucatiiHi  of  their  chUtlren.  \i'  it  l>c  tonn4l  In*  the 
court  that  the  |»ers<.in  ?it»  br^m^ht  In-fore  the  court  is  ot'  iiiiHonud  mind  and 
iocapable  of  maua),;ing  hia  affairs,  tlie  court  shall  apiKtiui  u  guardian  fur 
the  estate  of  such  insane  person.  If  the  iKTstJii  alUf^ed  u*  be  insane  shaU  lie 
(liaeharL'eil.  the  court,  in  its  diwretiutn  nuiy  order  the  costs  ti)  Ix*  paid  by  the 
person  at  whoee  instance  the  pn_M'eeilin^  wart  had.  Each  ^""uariliMn,  liefore 
enterinf^  upon  the  <bitiei^  a.'^sit^nt^d  lo  him,  nhalt  entvr  into  :i  bond  U>  ihe 
hoard  of  county  commissioners  in  such  sum  and  with  Bucb  security  as  the 
court  shall  approve-  Every  such  guardian  shall  i;ive  notice  of  his  appoint- 
ment withiu  twenty  days  thereafter.  (  Balliuger's  Codes  and  Statutes,  1897, 
vol.  ii.,  §§6424-«42M.') 

Powers  and  Duties  of  Guardians. — Such  jruardian  shall  collect  and 
take  into  his  |Kissessi(ni  the  jroods,  chattels,  moneys,  etfeels,  and  other  evi- 
ilohct*j  of  debt,  and  ail  writing  InuchinjLr  upon  the  estate  real  and  |>ersonal 
ut*  the  person  under  guardianship.  Within  forty  days  at\er  his  app«jiutnit*nt 
he  sluill  nialce  an  iuveniorv  of  the  real  and  jw^rsonal  e«tnte  of  his  ward. 
??uch  inventory  shall  be  atteste*!  and  vt'ritied  by  the  oath  of  Ins  guanlian. 
He  shall  prosecute  all  actions  commeuce<l  by  or  on  account  of  his  ward,  a?id 
defend  all  actions  broUL'"ht  apiinst  such  ward.  He  shall  eollir<!t  all  debtjj 
due  his  war«b  and  pay  all  denuiuds  ilue  and  become  due  from  his  ward. 
'Idom.  §s^fi42JMI«i) 

Power  of  Court  as  to  Insane. — The  8m)erior  Court  shall  have  power 
til  make  orders  for  the  restraint,  sup]«trt,  and  snfekc*c[iiiii^  of  such  ]>ersoii,  for 
the  nninajLTenient  uf  his  i'st:Ht\  the  sup|Hfrt  and  maintenance  of  his  family, 
lunl  the  e<bnvition  of  his  chihlrfn,  out  4>f  the  («tale ;  to  set  apart  and  reserve 
fur  the  use  of  such  fannly  all  properly  real  or  |x^rsonal  not  necessary  tu  be 
#(>ld  for  the  |Miyment  of  <leb(.*« ;  and  to  let,  sell,  or  mortgage  any  part  of  such 
ceUte  reiil  or  jx^rsonal  not  nocrssary  for  the  payment  of  debts,  tho  maiule^ 
luuoe  uf  such  iiLsane  person  or  Ids  faanlv,  or  the  edncaition  of  bis  children. 
(Idem.  Sfl^-^4.) 

Commitment  of  tfie  Insane  to  Hospitals.— ^Thejud^e  of  the  8u|ie- 
jfior  Court  of  any  c(»unty.  n|K>n  the  npiilication  of  any  person  under  oath, 
[iin>^  forth  that  any  |)ers<:tn  by  rcnst^n  (d'  insanity  Ir^  niisat'c  lo  Ik*  at  hirjre, 
sliiill  cuuse  such  jK-rson  to  1m»  bri>iijrht  beibre  him.  and  sutrmion  to  np|>ear 
two  or  more  witnejwes,  who  shall  tfstifv  as  to  the  conversation,  morals,  and 
l^rieral  <X)niiuct  upon  which  sm-h  charge  of  insanity  is  based,  and  also  two 
r«-putablc  physicians  More  whom  a  judire  shall  examine  the  char^je,  nrdess 
•  jury  w  demanded,  (o  decide  upon  the  question  of  insanity.  If  a  jury  be 
rmauded,  the  trial  shall  be  by  jury.  The  physicians,  after  a  careful  hear- 
uf  the  cuse  and  a  |M^rs(and  exaniinutiun  of  the  alleged  insane  person. 
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aha]!  certify  aa  to  the  iDfianity  of  such  person.  If  such  person  be  declared 
inHane,  tlie  roiirt  Hliall  onlor  Itirn  to  he  nminiitteil  to  a  hospital  tor  the 
insane,  lie  shall  Ls^ue  H  Wiirmut  of  coniiiiitrm'ui  dirtictwl  to  the  shoriflj 
dtniandiug  hiin  to  convey  such  insane  ]>er84Hi  to  the  h4«pital.  He  shall 
tnitiHiiiit  n  a)py  of  the  eom])laiiJt  and  conunitrncnt  uiid  phypician't*  oertif- 
icato,  which  shall  ahviiys  !«•  in  the  form  as  liiruiwhed  lo  the  courts  hy  the 
HiiptTiutcndeut  of  the  liospiutl  Tht*  vuAa  of  tlu-  t'nintnitnu'Ut  arc  a  county 
charj^e.  No  case  of  i<li<K'y,  iniheciJity,  or  ImrndL'^ss  rfironiL-  nientnl  uusounil- 
nt'?w  shall  l>e  comniitt^^d  tu  t\  hospital  tor  tlu-  lasarn';  and  wlifiiever,  in  the 
opinion  of  the  siijR'riutciJtlfril,  al'tor  a  cureful  exaininjUion  of  the  cai^e  of 
any  ]>crson  comrtiitteil,  it  slmll  he  f>JUi.Hfa<*tori]y  a^^rraine<l  hy  him  llmt  the 
jjarty  has  Ih'cii  iinhiwfuily  conniiiltt^d,  and  that  lir  or  sho  comes  under  the 
rule  of  exceptions  provided  for  herein,  he  almll  have  authority  lo  dim-har^re 
such  jMLTHou  an4l  return  liiin  to  the  county  from  which  he  was  comniitted. 
(Idem,  §i^  *-'0(.l()-2(if>:?,  i!(]Ot;.) 

Qovernment  of  Hospitals  for  the  Insane. — A  State  Board  of  Audit 
and  C'oiitrn]  hun  cliarL^e  of  thi^  State  hospitids,  to|j^ether  with  ihe  Refbmi 
Bchool,  the  Sddnrs*  Homo,  and  the  State  Penitentiary.  Suclt  hoard  is  c«»m- 
p*tt*e<l  of  live  niendiers  upp^nnted  hy  the  governor,  hy  and  with  the  consent 
of  the  senate,  tour  of  whnm  serve  without  comiiensntiou,  anti  the  fifth  nieut- 
her  is  paid  a  .salary,  and  is  kuoAvn  as  t!io  tYmimiasioner  of  Puhlit;  Buddin^rs. 
Such  Iwiftrd  has  |K]vrer  to  make  all  repairs  and  improvements  which  in  itfl 
jud^^ient  may  Vk-  necefsiary  for  the  eoniluct  nf  the  hospital?  under  itj*  chnrtre. 
It  shall  take  rhart^e  of  the  general  intereijls  of  the  ho4s]>ita]sf  and  manage  and 
conduct  the  same  in  such  manner  as  may  api>ear  to  it  l>est  and  nio«t  econom- 
ical- It  shall  ap]>oint  a  pn|>erintendent  and  make  hy-laws  lor  the  ^'overn- 
nient  of  ciich  hospital  ;  and  |)re:i4'rihe  in  a  manner  consistent  with  the  laws 
of  the  Stale  the  duties  of  all  [x-rsoris  connected  in  any  way  with  the  numage- 
ineut  of  the  ljof?[>iUils  umier  their  charge.  The  i-uixTinteiideMt  sliall  he  a 
Bkilful  physician  and  shall  reside  io  the  h(:tS|)itaL  He  shall  hold  hi^  office 
for  audi  time  aa  the  tnisfceeH  may  deern  wise  and  for  the  efficiency  and 
ect^nomy  of  the  institution  ;  lie  shall  have  entire  control  of  the  medical, 
moral,  and  di<'tetic  treatment  of  ihe  |mtient.s  and,  so  far  aa  is  not  inconsistent 
with  the  hy-laws  and  regulations  of  the  hospital,  of  all  other  internal  govern- 
ment and  economy  of  the  institution.     (Idem,  §^  2f)21-*iH29,  26.55-2659.) 

WEST  VIRGINIA. 

CWwt  Virginia  Hcispital  for  the  Int^uno  at  'SVupton,  Woslon  ;  "West  Virginia  Asylum 
for  Incurnbli*  lit  Ilunlitigton,  Iluntingtf>n  ;  AVe«t  Virjjpnia  Hospitul  for  the  In- 
t»ane  tit  SponciT,  SiM-necr. ) 

Jurisdiction  Over  Insane. — The  County  Court  has  original  jurisdic- 
tion in  all  mutters  jiertaining  io  the  at>iw>intnieut  of  counnitlees  anct  curators 
for  iusam-  ]H-rsi)ris  in  the  settlement  of  their  accounts.  (Oide  of  \\\^i  Vir- 
giniti.  IH99,  ch.  'MK  §i>.) 

By  the  eimstitution,  art.  8,  §  24,  the  County  Court  is  given  original 
juri.'*<licti(»u  in  the  apjMiintment  of  eonimittccH  of  insane  |KM'flon8  in  the  settle- 
ment of  their  uceouniH,  hut  the  juriwljctioii  of  tlar  County  CV)urt  hy  that 
section  i:*  rmitle  aubject  to  such  limitations  as  may  he  prescribed  by  law. 

Appointment  of  Committees If  a  perwin  he  found  in!>aue  by  the 

jiistice.s  Iwfore  whoni  he  is  exannned,  the  Circuit  C<niri  of  the  county  of 
which  he  is  a  resident  nhall  apjxmit  a  committee  of  him.  Tf  the  |ierson 
not  so  found  Ik?  .suspected  of  insanity  ou  tlie  anplicatiou  of  any  party  inter- 
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eeted,  the  Circuit  Court  shali  proceed  to  exanuDe  iuto  hi?  BUte.  of  miml,  und 
bein<^  iMitisKe*!  that  he  is  insnne,  a|ip*_)iiil  ii  rornniittee.  The  tfjiiiuuilve  is 
rwiuinnl  to  give  a  Umd.  approval  hv  tlit*  nmrl  making  (he  apjKiiiiinu'nt.  tor 
tbe  lUilht'ui  |»erfornHiure  <»t*  his  iluiifs.      iliU^ni.  cU.  .")S.  $5j^ -Sli,  'A4,  'M,) 

Powers  and  Duties  of  Committee* — Tiie  coiiuuitive  uf  au  insaue 
pcnvuii  ha*  the  custody  aud  njiitrol  of  his  i>t!rstm  ai»l  |M»sf*4'i^-ii<jti  of  his  ei*tttte. 
He  shall  lake  oare  of  and  prfinrrve  hie  e:iUile,  and  niaiiuge  it  to  the  Ijesl  ad- 
vaiirajre  ;  »huU  apply  the  |>en*onal  esitale,  or  no  much  as*  may  he  ueoesawiry, 
to  the  payment  of  liie  dcbr.s  of  nufh  ioiiaue  [^►ensini.  and  the  rents  nod  profits 
of  the  residue  of  his  es^tate  real  and  |)ersonal,  and  iht  residue  uf  his  (tenMMial 
estate,  tn  the  niaint^'iiance  of  such  insane  |K»rsou  nmi  ni'  Wm^  i'ltniily.  The 
real  eMiat«  may  lie  sold,  if  the  j^rsoual  estate  be  insurtitifiu  tnr  (fit-  piiynient 
ul*  his  dehls  and  for  the  support  and  nuiintonnnco  of  hininell'  and  his  Taiuily, 
upon  |>etition  to  the  court  l>y  whidi  the  comniittee  wiw  ap|»<>inted  lor  authurity 
to  make  Huch  sale.     { Idem,  oh.  58,  *^  37-41. } 

Commitment  of  Lunatics. — Any  j untice  s^uiffiecting  any  [>ei>on  iu  his 
(H>uuty  to  l)e  a  lunatic,  *hall  issue  hi*  warrant  ordering  sued  person  to  Iw 
brouifht  hefore  him.  He  shall  imiuire  whether  such  ]>erK>n  Ihj  a  lunatic, 
and  fur  that  pur|)ose  summon  a  physiehm  ivnd  other  witnesses.  He  may 
|iro|M)und  such  ipiestion^?  as  ho  mav  deem  fit,  inrhidinj;  those  pres4rrilHMi  hy 
'tatute.  If  the  justice  decides  that  the  [wrson  is  a  lunatic  and  ou^ht  to  lie 
ptHiHued  in  a  hi»3pital,  the  .-iaid  justiee  shall  itnler  him  lo  he  remove<l  lo  iho 
litttrpiuil,  and  to  be  reivived  there  if  there  is  rtMtm  therci!!,  unless  st»me  (K*r- 
»Hi  to  whom  the  justice  in  his  iliscretion  may  deliver  su<'h  lunatic  will  pive 
bimd  with  cou<Ution  to  rei^raiii  and  lake  proper  nire  of  such  lunatic  until 
the  c«u«e  of  confinement  shall  cea.se.  The  cpiestion^  and  answers  of  the 
witne«fb«es  shall  Iw  in  wrilinjr.  mul  toj^ellier  with  a  written  statement  hv  the 
ju^ice  <»f  any  matter  known  to  him  as  to  the  f:ict  of  insanitv.  shall  Ih'  Irans- 
mitl^l  hy  him  with  the  order.  If  there  is  a  varauey  in  the  hospital,  the 
sheriff  shall  Ptmvey  the  luniitic  to  the  Iwwpital  ;  and  if  the  examininir  Iwiard 
concur  in  the  o[>irnon  of  the  jtistire  as  to  the  ]>ersoii's  innanily,  he  shall  l>e 
rwvived  and  rcj^stereii  ns  a  [mtient.  If  they  refuse  to  receive  him,  he  shall 
lie  otutineil  ht  the  jail  of  llie  (-ounty  in  which  he  was  examined  until  lawfully 
diik'hanre<l  or  removed  llierWroni. 

State  Hospitals  for  the  Insane. — The  state  ho«pilals  for  the  Inwine  are 
each  under  the  mana<rement  of  a  hoard  of  directors  com|>osed  of  nine  mem- 
Iwrs  ap|»ointed  liy  the  governor.  They  have  charge  of  the  hospitnl,  and  of 
any  real  or  |tersonal  property  conveyed  to  it  for  it-s  use.  They  shall  employ 
a{(U|}erintendent.  who  shall  receive  such  compensiition  as  the  Iwtard  may  pre- 
a'rilw,  and  may  also  ap]»oint  such  officers,  nurses,  and  attendants  as  they  may 
are  fiL  Any  one  or  more  of  the  directors,  totfether  with  the  su|»erinlendent, 
ei*ii*itilute  an  examininjr  Iw^ard,  iind  may  examine  |H*rs<)ns  hmuirht  to  the 
asyUim  a^  lunatic^t,  aud  order  thost*  Ibuud  to  l>e  such  to  l>e  received,  and 
lituee  fouud  to  l>e  restored  to   lie  diftcharji^ed  therefrom.     (Idem,   ch.  68, 

WISCONSIN. 

(WiKX*u«{|i  St«t»*  Hnspita]  for  the  Itwtne,  MiMiduta  ;  Asylum  for  the  Chronic  ]nMne« 
Wftuwuftfiii :  Xortheni  noj»pitj»l  for  the  InisAii^,  Wifiiiebai^> ;  Milwankcp  Hua- 
pitttl  fur  the  IncuiM',  WHOwntofti.  i 

Guardians  for  Insane. — Whenever  it  shull  be  representeil  to  the  County 
(«mrt  hv  a  verified  petition  of  any  relative  or  friend  of  any  insane  pers<m 
that  any  person  hy  extreme  old  a^  or  other  cause  is  mentally  incompetent 
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t«  have  the  charge  ami  management  of  hi^  property,  said  court  shall  cause 
a  notice  to  he  ;riveu  to  the  8iip|Kw*e<l  iribaue  or  iucoin]>eteiil  i>ersoriof  the  time 
and  place  of  heariti^r  the  ciuse.  not  le.ss  than  twcniv  day.-*  tielore  tlit-  litue 
apl>oiiite<l.  and  nliall  ruuMi  8m.-li  (tersoii,  if  ahle  to  attend,  to  he  pr-tHhiced 
Iw^iore  turn  on  the  hearing.  If  siitdi  |»erM>u  is  eoidined  in  a  Slate  ur  ojuiiIv 
hoi^pital  tor  I  lit*  iusuiie,  the  notice  nmy  he  served  on  the  sujierintenileiir 
lhere^^t';  and  if  in  the  opinion  uf  .such  su|XTiutendent  il  in  not  pmiKT  to 
remove  ^nch  iiiisane  [kthou,  riinii  fact  nhall  Im'  <*erti1ietl  to  the  conrt,  niid 
it  shall  he  deemed  n  sufficietil  cause  for  not  producing  such  ini^ne  |)ersou  ou 
the  he«rill;,^  If.  after  a  full  hearing  and  examinaiiou,  it  shall  appear  to 
the  County  Court  that  the  [terson  in  quenti(Hi  i.s  incapalile  of  takiujr  enre  of 
himself  and  manajring  Ids  ]>ro|)erty,  the  court  shall  ajijKiint  a  puanliau  of 
his  per«ou  ami  tvtati-.      (Statutes  of  WiK-oiisin,  l^ttJ-H,  555^:^^)76,  8977.) 

Guardian  for  Drunkards — When  any  i>Grsion,  hy  excesfiive  drinking, 
gaming,  idlunetw.  or  dehaucliery  ol'  any  kind,  shall  \h-  niiahle  to  attend  to 
husiue**,  and  s^hall  thi-rehy  greatly  endanger  liih  la*nllh.  Iili',  or  properly,  or 
Eto  8[>ond,  na^tL*,  or  Icf^j^en  hi?  esiair  a.**  to  eiuhingtr  his  own  or  his  family's 
supj)ort,  any  frieiul  or  relative,  or  iiuy  HUjwrvij'or  or  juKlice  of  the  |)eace, 
amy  i)resent  a  veriiied  |)etitiou  to  the  Couuty  C-ourt  praying  to  have  a 
guardifiu  apjMmited.  Nocice  shall  ]>e  given  to  such  [n^rsou  not  Ies<  than 
twenty  day;*  before  the  lime  Hxe<l  for  the  hearing.  The  court  .»hall  appoint 
a  guardian  of  liiw  pi-rson  and  cMate  if  alU-r  a  full  hearing  it  f^hall  ap]M:-ar 
pro|K'r.  The  court  nniy  authorize  a  guardian  of  any  )>elvin  to  commit  such 
pt'rson  to  any  iriehrialo  Hi^ylum.      (Idem.  S$^^!>7M. ) 

Powers  of  Guardians. — tiuanlinn  >hall  collect  auil  pay  the  deht£  of 
his  ward,  ami  manage  hi^  ef*ratf  frngnlly  anil  willn»ut  wa^te.  and  ripply  the 
income  and  p]"otit;i  thereof  lor  the  suilahle  riiuinleimuce  and  i*iip]3ori  of  the 
ward  and  hi?*  family,  if  there  he  any.  li*  such  income  and  profit  shall  he 
inHiittirient  f(»r  that  piirjjose,  the  guardian  may  .acll  the  real  cr^tate  u[ion  oh- 
taining  a  licence  therefor  as  provided  by  law,  and  j^hall  ap)>ly  the  proiei'da 
of  f*uch  sale,  (*<»  far  an  may  Im*  necefis*arv,  for  jjucIi  maintenance  and  eupjxirt. 
(Idem.  §§;«tH2.  398;i.) 

Proceedings  to  Determine  Insanity.— I'ikio  the  application  of  any 
resfK-rinhk'  fitizcn  (o  the  ju<lge  of  the  Cdunty  Couil,  jmlire  of  (he  Circuit 
Court,  or  any  judge  <jf  a  court  of  ret-ord,  or  any  judge  or  ju>tict:'  of  a  pdice 
court  of  a  <'itv  <tf  tin-  t^^^=l  class,  a  judicial  iinjuiry  may  be  had  as  to  ihe 
mental  coiidilioti  of  thejtei-wni  supfK»H:*tl  to  Iw  iuHune.  The  application  shall 
l>e  in  writing,  ami  shall  ?i|M^cify  whciher  or  nut  u  trial  by  jury  is  dt'.«ired  by 
the  application.  On  receipt  of  the  petition  the  jotlge  cihail  ajipoiul  twodis- 
inlerei*ted  )ihysiciatis  of  good  repnlc,  of  medical  i^kill  and  moral  inlegrily, 
to  vi^it  and  examine  ttie  (tf*r;Joti  allege<l  to  he  insane;  and  t^uch  physicians 
shall  pri>ce<'d  to  (he  rcsidtiicc  of  the  j)er»on  s.uppoyt*d  to  be  insane  and  shall, 
by  personal  exaanri:ition  :iud  inrjuiry,  satisfy  thcniMdvei;  as  to  his  condition, 
ntiil  n']HM-t  the  n'snit  of  their  examination  to  the  jvidgc.  The  form  of  such 
report  in  ]>ret**TilH'»l  by  statute.  l*|wtn  receiving  the  rc|Htrt  of  the  examin- 
ing physicians  tilt*  judge  may,  if  no  demand  has  been  nuide  for  a  jury,  nuike 
and  enter  his  order  of  commitment  to  the  hosjiita!  or  asylum  of  the  district 
to  which  the  county  belongs ;  or  if  not  fully  i^iitiHlie)!,  he  may  make  such 
aildili<»iml  investigation  of  the  ca*e  as  maysi^fni  to  him  necci^sitr)'  and  pro|»er. 
In  case  a  trial  by  jury  is  demanded,  (he  forms  of  pntcedure  nhall  be  llie 
same  as  in  trials  hy  jury  in  justices'  courts,  an*l  the  triid  shall  be  in  the 
pre.«ence  of  the  [»ers(m  supjvjeed  to  he  insane  a!ul  his  counsel  and  imnieilinte 
irieuds  and  the  medical  witnesses.      If  the  jury  finda  the  suppo&eil  }x»raon  to 
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be  iiianne,  their  verdict  shall  niniply  eo  Btat«.  If  the  jury  by  their  verdict 
fitidsi  (he  8U[i[Mise4l  iiiHaiie  [}er»iii  itt  sune,  (he  jud^e  hIihU  enter  ua  order  tur 
the  ilii^diarjfe  uf  such  person,  i^ldetn,  §*'>it3,  IMH^  as  ameuded  by  Laws  of 
IMj>y.  ch.  21.) 

Inquiry  as  to  the  Sanity  of  the  Person  Confined. — Applicatiou  ttmy 
\*e  hud  in  (he  behalf  of  any  (n-rsim  mufineil  in  any  h^jspilal,  n.-^yluni,  or 
other  place  of  continenient,  by  any  reputable  citizen  having  rcujson  to 
tjuc^tion  the  firopriety  or  ju«liee  of  such  onutinemeut,  lo  a  judf;e  of  the 
I'outily  Court  of  the  county  in  which  such  [»erjMm  is  contine<J,  ur  to  u  jud^e 
of  the  l4>unty  Clonrt  bv  whom  he  wi\s  so  roniniittHl.  The  jndj;;:H  hIijiII  have 
and  may  exercise  the  authority  and  juritudictioa  in  the  matter  of  Huch  appli- 
i>atii)n  a*  is  fonferrwJ  u|)on  him  by  tSection  HM'.i  a^  (*>  the  original  coiumilrneul, 
ami  the  surue  proi^ee'liiig^t  may  l>e  had  in  ttueb  mutter.  If^  U|hmi  such  re- 
be&rin^r  and  further  intjuiry,  it  shall  )mi  fuuml  that  the  pers<^Mi  f*u  cunHne<l  ie 
!*ane,  the  judjje  shall  make  an  order  for  the  relcjise  of  such  )»ers(m.     (Mem, 

Admission  of  Patients  to  State  Hospital. — Patients  shall  be  admitted 
fmm  the  t«everal  countitv  to  the  State  hoi'pitjilH  in  ratio  of  |>o]Mihilion.  No 
county  shnll  at  any  time  have  more  than  il«  jiii*t  pmporlion  of  |MUienti*  in 
n  htwpiial  unless  some  other  W)urity  ban  less  than  iti*  projwrtion.  If  iu»  inmate 
in  a  State  hospital  is  improperly  charged  to  the  State  or  to  any  county,  the 
attJtrney-general  on  behalf  of  the  SUitc.  and  the  di*iri«^^t  attorney  of  snch 
county  on  its  l)ehalf.  may  make  written  application  to  the  Board  of  Trusieen 
i*f  State  Hospitals  for  relief  from  the  charge.  A  hearing  shall  l»e  hnd  U|H>n 
such  application.  Such  application  may  be  sup[>orte<l  by  atiidaviis  and 
nther  pro[)er  evidence.  If,  ujxm  .-tuch  hearing,  the  Iward  is  sntistied  that 
the  relief  a<ke(Hbr  should  be  grantc<l.  it  shall,  by  it.^  or<lcr  in  writiiiir.  jrrnot 
thesame  and  name  the  county  chargeable  with  smh  imnat4.\     ^M».Mn,  §  5W't.  j 

Hospital  Districts. — The  State  is  dinde"!  into  two  hospital  ilistricU. 
All  (k'itienis  in  the  t.n^uutiei  in  each  hospital  district  shall  t>cseut  to  the  huflpt- 
tal  therein  situated.      ( Idem,  §  5H1. ) 

Superintendent  of  Hospital. — The  superintendent  of  each  hoi^pital  Bhall 
Ite  the  chief  executive  offifcr  of  the  hospital,  an<l  devote  all  his  lime  and 
Attention  to  his  duticw,  Hn  shall  exenuse  entire  omlrol  over  nil  the  siilt- 
ordiuate  officers.  He  shall  hire  all  employ^^  and  nwistanis  necesnirily 
connecte<i  with  the  institution  Indow  the  gradv  designated  in  the  bv-laws  aa 
olfr*r»»  and  may  discbarge  any  officer,  assistant,  ur  employ^  at  will,  lieing 
rc^Hisible  to  thf  >>oar<i  for  the  proper  exercise  of  that  duty  in  regard  to 
officers     (Idem,  §  562,) 

WYOMING. 

(State  Hospital  for  the  Insane,  Evan«ton.) 

The  territj>rial  treasurer  istnistoiHan  of  the  funds  allowe<1  for  the  support 
■if  iUh  st«te  hoHpital.  Th*^  hiwpimi  is  under  the  direct  sn|»ervi9i«)n  of  a 
Ifc»:ir»l  of  <A)ininissi»ners,  who  keep  the  flixounts  and  records  of  the  hospital 
and  of  their  procee^lings  an<i  re|)«>rt  to  the  legislature,  ('Revised  Statutes 
'»f  WvMiiiing    i^^  i;7-')7,  -J7'i2.  i 

Superintendent ;  Qualifications  and  Duties. — The  Board  of  0)m- 
nii«ioD»-rs  electa  one  r^tident  physician  to  be  geiiernl  superintendent  of  the 
b'vpital.  He  shall  be  a  graduateil  physician,  reside  at  the  hospital,  and  have 
iho  rare  thereof  and  the  contn)!  of  ilw  methotls  nf  treatment,  etc.      He  shall 
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keefi  a  rt'<H>ril  of  the  matters  uuder  his  control,  and  ehall  report  monthly 
10  llii^  Hoard  of  tJoinniiKsioners.      f  hlem,  §3764.  j 

Cxjniniisrtioueni  in  each  county  coiuuiit  patients  in  Lheir  re8|rt;ctive  juris- 
dictions to  the  htwpital.     (Idem,  §  SlUb.) 

Pa)iu^'  j»atient**  may  Iw  mliiiitted  upon  LermH  approved  by  the  Board  of 
Comiiiissionc-'n*.     i  Idfiii,  J^  »S7Wi. ) 

Commitment. — (.'orniiiitrnuut  is  u\nm  iniorniation  in  writing  to  tlie 
prt(l)ak'jiiilL:f  nt*  ilie  ruijuty  of  n-sitleuce,  uud  uj>uli  hit*  (iiiding  mnt*e  thi'refitr 
iliL*  (juci^tioii  oj'  iiij>anily  i.s  i-cffrri'd  To  a  jnry.  Tho  fuurt  niav  rixjuire  the 
pjUit'iil!'  piv^'eiuv  in  i.-ourt  on  llie  hoartnj^.  tjKin  tlie  determination  of  the 
jnry  (-ertifieatc  its  imidf :  aiul  it'  inwinity  is  iininri,  the  prolmte  judg^e  orden*  the 
comniitnn.^nt.  Guurdiwug  of  iufuriipcleiit  i>crsoiis  uri'aj)[ioiiited  by  the  prolmte 
judge.  Ifa  jxirsoti  hec"omes  violent,  it  is  the  duty  of  the  guardian  proj)erly  to 
keep  ami  j^nitetl  the  inwiue  |H'n*on  tnitil  pijch  a  time  ns  the  |>ri»hale  judge 
may  order  his  reytraiiil  or  eonnnitiuenl.      ( Idem.  J^  2287,  232H, ) 


THE  POWERS  AND  DUTIES  OF  COMMITTEES  OF 
INCOMPETEiSrr  PERSONS. 

The  iiisjiiie  are  tle(*merJ  hy  the  law  incapable  of  managing  their  own 
ail'airH.  \\  hfii  a  person  hfamit*  mnttully  disabled,  from  whatever  eaute  the 
disidiility  nuiy  jirise,  whellier  from  sickries.s  viee.  tiisiualty*  or  oKl  age,  he  is  a 
ftl  and  uireN-iiry  Hiibjeel  oi"  guardianship  and  proteeiion.'  As  to  what  eon- 
hCitutes  ftucli  a  degree  t»l  insanity  iis  to  justify  llie  iiitervenliim  of  the  law  in 
proleeting  the  projierty  and  |>ei*Hon  tif  the  Hnbje<'1  «nd  in  re«tr»liiing  liis  lit»- 
erty,  is  to  l>e  dt'lermiued  by  liie  t^tatutet*  uud  the  coiirtti  iu  Iheir  wibe  dis- 
ereliou.'  The  rule  in  well  titled  in  New  Yurk  and  in  siller  jurisdietions 
that  if  the  alleged  Uniatie  hns  not  the  eafmeity  to  eonduet  hiniRdf  with  |H*r- 
ponal  Hjifety  to  himself  nml  ttthers  nor  to  manage  his  own  aflairs  and  discharge 
hiH  relative  diitit'S.  he  is  nou  romjiOH  mniUf.^ 

The  protpetiiin  of  the  law  being  neivssary  to  the  welfare  and  eMate  of  a 
liinalir.  the  i|UrstioM  ari^n^ns  In  huw  il  shall  be  invoked.  The  sacredness  of 
properly  riglits  forbids  unauthorized  iulerferetjee.  The  Stale  being  bound 
U)  firolt-rt  the  jH-j-sunH  and  prn|H^rty  of  tluist'  uiuibU-  to  eare  for  themselves  and 
to  prevent  injury  to  the  eoninuuiity  from  theaetH  of  (hose  not  uuder  the  guid- 
nnre  of  reas<in,  U  the  natnnil  gniirdian.  This  is  recognized  universally.  In 
England  the  king.  IxMiig  the  father  of  hin  [UMple.  is  ve*"led  with  the  care  and 
naitrol  of  ine(un|»elen(s,  us  well  i\s  orphans,  tnimtrs,  nmrrie<l  women,  etc. 
Originailv  exeretspt]  by  the  king  in  j>erson,  this  ibity  was  liy  an  ordinance  or 
standing  writ  of  Edward  III.  (A.D.  131H»j  relegated  to  ihe  Chancellor. 
While  it  is  said  that  tiie  [lowers  of  the  Lord  Chancellor  in  this  rei*|)e<'t  ure 
not  iid'erent  in  Arneriinn  c<nirts  i>f  Hpiily,  the  question  is  one  of  Mcudenue 
interest  mdy.  an  in  this  country  the  care  and  custody  of  the  insnne  and  the 
care  of  their  pro|>erty  alnmsi  invariably  devolve  njwn  the  Supreme  Courts. 
The  practical  uniformity  of  the  laws  of  the  sister  states  in  regard  to  lunatics 
spcjiks  their  origin  plainly. 

When  the  Constitution  of  1H4(J  merged  law  and  equity  iu  New  York,  Ihe 
Chancellor's  |M>wers  over  hmatics  papse*!  to  the  Supreme  nnd  County  Oiiirts. 
The  object  of  these  |Hiwers  is  to  preserve  the  pri>]!erty  of  the  lunatic  and  to 
provide  for  his  maintenance  arni  &np]M)rt  and  that  of  hi»  family  out  of  his 


'  In  ro  nurker.  •J.b.hris  Th..  23-J. 

'  Brown,  Care  and  CiiPtixly  of  lne»mp«t«nt  For*(»np. 


'  Idem,  and  eii^w  cited. 
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estate^  Tbis  the  court  c-uiiiiut  ilu  |»er8<Mially.  ami  it  must  act  thruugli  au 
li^iit,  called  uefUuUy  a  (^mwiiittce,  »i)il  iu  Mtiiie  States  a  guunliun  ur  curator. 
A  t'ommittw?  in  au  oftiLTr  of  tin;  f*>urt.'  Thruugli  him  ilie  i*i»uri  mui*t  pre- 
serve the  prufierty  intrusted  tu  it,  aud  tbere\\itti  niuintain  the  lunatic  aud  liis 
fkmily.^  With  the  various  sti^iw  in  tht*  pnHVtnliuj^  for  the  judicial  dt'tt-r- 
miuatioii  of  insanity  and  the  a|>[»oliitnieiit  ot'  a  t-oniiiiitiee  we  have  hen*  ntilhiit;; 
Ui  do.  Nearly  every  State  prewnl»e?i  the  net-f^mry  proivdinv.  jiinl  h  in  well 
lo  rememlx>r  that  any  variniKV  from  tbc  i*iatutf  i^  iuexcusuhlt'  aitil  fuial. 

What  u  i'<3mmiilee  may  do  and  may  imt  do  is  ileierminei)  hy  the  courtfl 
nnd  le^.slaiurer*.  Few  hrauches  of  the  law  liuvc  i)eeu  so  j^aiisifuriorily  de- 
fineii  by  the  decidioiUL  The  fundHnieiilal  pro[HWiitioii  is  that  a  roiuniittee. 
riiher  of  the  |>er»oii  or  of  ihe  prujXirty,  is  mj bjt'i^'i  Ui  the  direction  aud  coutrol 
of  the  court  by  which  it  is  apiMjinted.  The  couunittee  i«  the  crwUure  u(  the 
court,  enubliii>r  it  to  do  what  would  otherwise  be  imixtewihie-. 

No  dis{Kt$ition  of  the  real  estate  of  a  lunaiic  can  Ik*  made  by  bis  committee, 
without  periiiin-ioii  first  l)ein«c  had  ami  obtained  from  a  itmrt  of  comjielent 
jurisdiction,  and  u|M)n  jriviii<r  additional  lx»nds  conditioned  for  the  faithful 
f*rlorniance  of  the  trunl,'  So  the  New  Yiirk  Code  of  Civil  l*riK,eciiire  pro- 
vide*: "  But  a  committee  of  the  pri>[)erty  <^uinot  alien,  mort^ajfe,  or  othcr- 
nirie  dii*[M)A(»  of  real  pro|>erty.  eX(»ejH  fo  lease  it  for  a  term  not  exf'eitlinj:  live 
rears,  without  the  sf)eciai  direction  of  the  court,  obtained  u|M»h  pnx'ewlings 
taken  for  that  purpose/*'  A  cotnmiTtee  ap|K>inted  by  a  foreif^i  court  ctinuot 
he  aotborized  to  sell  pro|jerty  of  the  lunatic  in  another  jurisrliction.*  The  fee 
does  not  pass  to  the  fijmmittee  hv  the  !nrt  of  hin  :ip|M>inrMieni,  for  it  hits  IwM'n 
held  that  the  ctjmmittee  Inw  no  tiile  or  interest  iu  the  lunaticV  real  i-ntjite, 
and  hoA  no  independent  [t^jwer  to  dtspow  of  the  real  estate  in  any  inHiM)er 
whatever.*  Morii^agcs  may.  however,  lie  in  part  relcjL-^'d  by  tlic  use  of 
mrplus  fundd  in  the  committee'H  hamis.  without  ap[)licatinrt  lo  the  oourt,^ 
arnl  iiurphii*  revenue  may  l»e  use*l  for  rejiair^^  lo  prevent  dccav  nnd  to  improve 
tlie  realty.  On  projier  application  the  courts  will  restrain  wanti'.'  whether  bv 
the  onmmittee  or  another.  Cbtnparatively  recent  lekrifflntion  in  New  York 
ha^  pveu  the  committee  power  to  alienate  an  inchoate  rif^ht  of  dower,  thus 
chanjfinjf  the  former  rule,'  When  it  l>eoome-s  necesnary  for  any  reflwMi,  such 
lack  of  fundit  for  the  incon»j>eteut's  aupport  or  that  of  his  family,  the  realty 
i_v  be  »oId.  Pr(X'eedin||P»  for  this  pur[H>»e  are  retrulate*!  by  statute,  and 
must  be  strictly  followetl  to  avoid  defect  in  the  purchaser's  title. 

It  is  the  duty  of  the  committee  to  invest  the  innMn|>etent'8  |>erw)nalty. 
If  be  ne^lwt  to  ilo  si>.  he  may  iMM-hartrcd  with  inten-st  at  Ic^ral  rates,'"  and  if 

n^lect  is*  groas,  his  conniiisctions  may  Ite  forfeited."     Should  secnritica  l>e 

oepteiJ  in  lieu  of  cash,  the  connnitti^   ts  deeme<l  to  have  made  the  invest- 

lent  himseltl  and  will  l)echar;re<l  iHsconli[i;;ly.      But  when  the  tru?t  has  l^een 

admintittereil  with  Hrlelity  ami  with  the  <'arc  and  cantiim  that  would  ehannier- 

ize  a  prudent   busiiiet«  man   in  the  manatrement  of  his  own  aflairs,  if  Iohb 

bapften^,  it  should  not  l>e  visited  u|>on  the  n»nnnittee.'^     Realty  may  Ije  coa- 


«  CoAn  nf  Civil  Pmcodur*,  §  2821  ;  Matter  of  Dunn,  18W),  U  Hun,  18. 
Piv.  112. 


»  Kt^nt  M.  Wwt ;  38  App 

'  t)rUn>niKnx,  Jiidicul  A»pt.H't»  of  In»anitv,  271. 

»  Matter  of  Perkins.  I8lfi.  2  Johns.  Ch.,  124. 

•  Phttfid  r*.  i>^tv,  l8H*i.  no  N.  v..  aar.  at  p.  347. 
»  inrkMr»ijill  r„.   KrMxI.  I8T:>.  5  Htm,  170. 

•  Maltrr  of  Hall.K-k.  IH23,  7  Jchns  Ch..  24. 
•  Buller  M.  Jwrvis.   1K81I,  fi  llun.  24«. 

"  MatlT  ..rMnlUchfr,  17  N.  Y  ,  »iipp..  440. 
»  Maltrr  of  lUthuwiiv.  18&4,  80  tiun,  186. 


§2839. 


*  Code,  {  2848. 
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verted  iuto  |)er»oaaUy,  and  tiie  reverse,  without  regard  tucoutiugeut  interestii 
of*  heirs  or  next  of  kin.  i>r()viiiiM|  tht^  roinforl  of  the  luimlic  hv  ^iiliHervt'd.  and 
perw>iml  pro|)erly  iiiiiy.  in  ihfMlifH'relioii  uf  ihenpurl,  UMiiJ|ilii'tl  lulhe  iuipnive- 
ineut  of  uiij»ri><)in.'tivf  n-al  fstali'.'  Taxc*si  ami  ass(^swtnctit>*  unist  Ik-  \mu[  \t\ 
the  cioiiiniittvp,  and  diri^ciiiiii  from  tht*  cimrt  is  not  iitt-ttwitry  to  nUnu  him  lo 
do  «o.  Ct^rtiorari  muy  iw?  inHintiiiied  lu  review  llie  |>nK'eedingi«  of  tax  lM>arti»* 
and  afwesscirw,  ns  the  eouiiiiiiUf  \n  tht*  [larty  uggricvetl.'' 

CoutnicU  made  by  the  incom[i«leui  are  not  iufretjueiitly  the  subject  of 
liligaliou.  As  a  formal  ailjinJiratinti  of  iimmiiiitcncy  hy  il.s  very  ei*ence 
decUirtis  the  lunatic  iinajmlile  of  cotilnicturul  jHtiverf*.  it  follows  that  any  dewl, 
contract,  or  a;,frfenieiil  made  after  utiioe  Ibuiul  i:*  aliM»hiudy  voiil/  and  il  ran* 
nol  be  raliiied  Uy  iIk^  eoniniittee.  Where  it  iijijuarH  ihul  the  conlnu't  was 
nmde  In-fore  utfiiv  found,  the  «|tiestion  ih  merely  whether  it  wai*  fairly  made 
and  wiiliciiit  advantage  being  taken  (tf  the  lunaiie.  If  ho,  it  will  be  Husiained.* 
It  haa  already  been  tseeu  that  the  winimiltee  may  maintain  eerLiiirari  to  re- 
view errt)Deou8  as6ei«nient8.  The  committee  mnv  hIjhj  maintain  and  defend 
any  action,  in  ili<  own  name  iih  comniitlee,  whieii  the  lunatic  nuglit  liavc 
done  liefore  adjudieatioii  of  ineompetenev.^  The  cttniinittce  nniy  ul*o  sue  on  a 
note  or  oiher  negotialde  instrument,  and  may  Hie  to  eojiijiel  the  payment  of  a 
legacy  or  dit^trilintive  [^hare.  An  achlitional  bond  vevti  nol  be  given  before 
8uit  in  brought,  iiw  the  penalty  of  the  rominittee's  bond  is  nri^rinany  ti\<'d  iji 
aniteniplation  ot'^^uidi  right  ofaeiicm  arennng."  I-eave  ol"  the  ci>url  to  brin;; 
suit  it^  uimece^Ktry  where  the  rommittee  is  tlie  plaintiff*;  but  it  is  ciMilempt 
to  sue  the  commiltce  without  leave  iir^t  had  and  (jluaiued.^ 

The  helpk«8  couditiou  of  Umaties  and  ihe  greed  of  their  relatives  have 
rcsniled  in  many  deeir-ions  fixing  and  dcterrnitnng  tin  duly  of  the  committee 
toward  the  lieir^  and  next  i*f  kin.  DeciMonn  have  been  uniforto,  following 
the  rulings  of  the  t'ourt  of  Clmncery  in  England.  Ordroiianx  thus  states 
the  rule: 

■'  The  hr.^t  rare  of  the  court  i»  the  maintenance  of  the  lutiatie,  and  afler 
that  ir  is  a  rule  never  departed  from  nol.  (o  vary  or  change  the  properly  of 
the  lunatic  h>  as  to  vilWt  an  altemliou  in  (he  succession." 

Id  the  Parse  Merchanti:'  fuse*"  the  court  naid  : 

*'  No  probable  expense  (-liould  deter  the  court  from  directing  to  be  done 
whatever  apixnired  to  be  niont  advnniJiget»u.«  to  the  lunjitic,  without  regard  to 
the  itf.ri  ttf  f{in,'' 

The  committee  owes  no  duty  to  the  heirs  or  next  of  kin  except  as  above 
stated.**  The  governing  prineiple  in  the  trninagi'menl  of  the  etttate  is  the 
lunatic's  intere.st,  n<ft  tlint  of  those  who  have  tlie  right  nf  Nueeession.""  A 
s|)eeial  term  of  the  Supreme  Court  in  New  Yi>rk  (•i>unly  rLnvnlly  maile  an 
order  direi'ting  the  i-onmnltee  of  a  lunatic  of  very  large  eslnle  U*  ]wy  over  a 
certain  |»or(!on  of  thp  surplus  im-ometo  the  next  of  kin  at  Ptnted  intervals." 
This  decfisioti  does  lutt  contlici  with  the  rule,  the  eoiirt  pre^undiig  the  in- 
competent woubl  net  in  the  same  way  were  he  snnc.  The  applit-ation  in  this 
case  waa  made  hy  the  corannttee,  without  opposition. 

'  Ordnmuux,  .ladielal  At-jifot*  nf  Iirf^iinity  ;  MslLer  of  Livihgiiton,  1842.  9  Pnige, 
440:  MattiT«>f  Siilinbiirv,  S  Johns.  Ch..  '.U' 

«  1  Ciinadv  rfl.  Williftinh.  XHUr*.  ttO  Hun,  nfll.     Code,  ^2840. 
'  Kit/.hui:h  VM.  AVilrnji,  IL'  Kjirbmir,  23rj. 

**Miittprnf  B<*<'kwith.  IHTd.  A  Hun,  448.  *  Crxle  nf  Civil  Procediin-.  ?[  2S40. 

•  Wriiiht  TA.  Hhvdpn,  31  Mim-..  llfi.  ^  Mntt^r  of  Hopppr,  6  Pidpe.  480. 

":i  l>,i|v.  n-Jtt;   SlHltrrof  Cnhih.  11  Ahk  Vr.  N.  S.,  'JO'.*. 
»  Miittr'rof  RtH^l.  IH  Misr..  ^H.'v 
>•  Motler  of  Snlisln]r\ ,  IHH,  3  J  ilim;.  CIi.,  347.  "  Case  of  Idu  A.  Flagler. 
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Debts  of  the  JDCompetent  are  to  be  paid  and  his  maintenance  provided 
for  in  the  first  instance  from  the  ()ersonal  estate/  but  the  entire  estate  may 
be  expended.'  For  these  purposes  the  income  must  be  applied  before  resort- 
ing to  the  corpus  of  the  estate.  The  committee  should,  by  direction  of  the 
court,  advertise  for  claims  against  his  incompetent's  estate. 

Upon  aasumiug  the  duties  of  his  office  the  committee  shall  file  an  inven- 
tor}*, and  he  should  do  so  whenever  additional  property  is  discovered.  Some 
Slates  provide  for  a  yearly  accounting  and  the  appointment  of  referees  to 
examine  the  condition  of  the  trust  Final  accountings  occur  upon  the  death, 
re^gnation,  or  removal  of  the  committee,  or  the  death  of  the  ward,  and 
involve  the  examination  of  the  accounts  by  a  referee  and  judicial  settlement 
by  the  court  A  deceased  committee's  administrator  accounts  for  his  intes- 
tate. Upon  the  death  of  the  ward  the  committee's  powers  cease  and  the 
courts  have  jurisdiction  only  to  pass  on  his  (the  committee's)  accounts. 

Counsel  may  be  employed  whenever  legal  services  are  necessary  or  when- 
ever it  is  desirable  to  apply  to  the  court  for  directions  as  to  the  investment  or 
disposal  of  the  ward's  pro{)erty.  The  reasonable  charges  thus  incurred  may 
Ite  allowed  as  a  necessary  and  proper  disbursement^  This  is  so  especially 
if  the  estate  is  large,*  and  where  the  estate  has  lieen  benefited  by  an  attor- 
ney's services  the  court  will  order  the  committee  to  pay  for  them.*  Clerical 
hire  may  also  be  allowe<l.* 

The  committee  is  bound  to  maintain  the  lunatic  as  far  as  his  means  will 
allow,  and  to  place  him  in  such  a  position  that  he  cannot  injure  himself  or 
others.  It  is  particularly  the  duty  of  the  committee  of  the  person  (o  do  this, 
acting,  of  course,  under  the  control  of  the  court  As  l>efore  stated,  the 
whole  estate  may  be  expended  for  the  lunatic's  supjwrt  and  such  costs  are 
Dot  to  he  limited  by  the  amount  of  the  income.'  The  extent  to  which  the 
committee  may  go  in  providing  for  the  comfort,  care,  and  (lomestic  establish- 
ment of  the  ward  was  carefully  considered  in  the  Matter  of  Keed,  and  the 
court  said : 

•■It  is  the  paramount  duty  of  the  committee  of  a  lunatic  to  attend  to  his 
per!<onal  wants  and  comforts.  an<l  to  furnish  her,  so  fur  as  the  funds  in  his 
hands  will  allow,  not  only  with  the  necessaries  of  life,  but  all  the  proper 
recreation  and  amusements  consistent  with  her  former  habits  of  living.  .  .  . 
The  care,  health,  and  comfort  of  the  lunatic  alone  are  to  be  considered. 
The  maintenance  of  a  lunatic  is  by  no  means  limited  to  the  amount  of  her 
income,  but  her  whole  estate  may  be  ex|>ended  in  her  sui)|X)rt  should  that 
Itectmie  necessary.  A  committee  may  arrange  for  the  maintenance  of  the 
liornestic  establishment  of  a  lunatic  to  the  same  extent  as  l>efore  the  l>egin- 
ninjr  of  lunacy." 

Tliere  is  no  question  that  the  committee  may  be  authorized  to  provide  for 
the  keeping  up  of  the  lunatic's  family  establishment  with  the  same  number 
of  domestics  as  had  l)een  customary  previous  to  the  lunacy,  and  to  exi>on<l 
for  that  purpose  annually  an  anmunt  not  exceeding  that  which  had  be«^n 
annually  expended  before  his  faculties  l>ecame  impaired.'*  The  court  will 
act  as  the  lunatic  would   wore  he  of  sound  mind.*     What  constitutes  a  suit- 

'  A(l»in8  M.  Smith.  20  A»>>l  N.  ('..  'A). 
«  Muttor  of  M'Fiirlun.  1817.  '2  .Johns.  I'll.,  440. 
»  Matter  of  Clapp.  20.  How.  Vr.  K..  SHr,. 
•MiittfTof  Kiliiek,  2ft  Stato  Kcp.,  H\:\. 

*  Matter  of  Horton,  IH'.M'..  IH  Misc..  40*;. 

•  Mfttlor  of  Livinif^ton,  •'*  Vn'uxv.  440.      Mattrrof  Kiliiek.  nuf*-. 

'  Onin»nuiix.  "  Matter  4>f  Ih^iiev.  2  Burh.  Oh..  32'!. 

•Matter  of  WiHou^hLv.  1844,  11  Tai-re,  2.-)7. 
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able  place  of  confinement  is  a  questiou  not  to  be  excluBively  decided  by  the 
lejjal  clmract*?rwli<:a*ut'  the  rornniilnietit.  Uiiduuljtt'tlly  tlie  tiiurt  may  control 
the  conduct  of  ihc  coniniktct'  in  tliiti  re;;(«^i't,  but  ntilil  it«  [lOwcr  is  invoked 
or  exercijieii,  tlic  net  uf  the  ('unimiUee  will  lie  dccnied  tlic  net  of  the  ctnirl.' 

Coni]>eniiuti()ri  of  ilif  cunmiittcc  (if  iIr'  csljitr  if^  i)ro|>crly  Hxe<i  on  the 
annual  iicciiuntiiij^,  llic  aruount  hfju^  ^^eiitridly  tlii?  >iuin«  |Uii<l  lo  executors, 
atlniioislraturs,  and  ^uardiaii.s.  In  ca-sc,-*  of  more  than  ordinary  unpleasanl- 
iiew*  or  dilficuky.  an  extru  allowance  wiU  l)e  nunle/  ami  s^  where  the  cum- 
|ien*ation  would  1)C  iuiidt'<|imte/  Tlie  t\>nimittee  of  the  [ttr^n  receives  aa 
amontit  fixed  by  the  cotirl  ujhui  projKT  f)p|i]icntio]),  aiul  is  pnid  bv  th**  com- 
mittee ol'  the  estate,  and  lie  may  be  nllowc<l  for  |H'rrtinal  hervices.  When 
the  c(jnnnitlcr  ot  tlu-  ners(Hi  and  i>f  ihc  estate  in  niiiteil  in  one  [tertuin,  us  tA 
cusloniary,  cuiiiiKMiHation  is  i\uv  only  in  the  iirst  t-apacily.  An  allowance 
for  exjienst-s  is  always  |>ro[>er. 

Death  of  ihe  ward  or  exluHiHlinii  of  the  estate  terminates  the  trnst,  and 
the  contniittee  may  l>e  reniovetl  for  caose  or  allowed  to  rwsi^n.  Varancies 
canseil  l\v  resitrnatioii  or  removal  will  W  filled  by  the  court,  but  a  eouindllee 
will  not  be  allowed  to  rei+iirn  merely  because  the  »Joties  are  unplensoit. 

The  judiciary  of  t!ii:3  <HKmtry  and  England  have  i(ivarial>ty  treated  in- 
oom}H»tenl  jfcrsons  and  Ibeir  estate^^  with  the  inot;t  Hcrufmloua  care.  Any 
e<]nitie«  are  in  favor  oi"  the  Inoatic,  No  deceit  or  dcivpl inn  may  bepra<ii?ied 
on  [dm,  and  (^trjet  rulcsof  law  are  disrei^anle<l  when  an  iujutitice  might  result 
in  their  apjiliiatioit.  The  Itinatic  is  never  pn'perly  liefore  the  court.  He 
ie  not  ca|Mil>le  of  cot>sultin«  with  counsel  nor  describing  his*  affairs  with  ac- 
curacy or  certainty.  IJut  the  sai'eguanis  exercised  by  judges  are  usually 
flufficient  ct>ni]>ensntion. 

'  Hill  ri*.  Hortiui,  188M,  4  Dcmiircst,  88;  wp  hIro  I>Rm(ir  r^.  Micmi,  112  V.  S.,  471. 
'  Matter  of  CoUh,  ante.  »  Mutter  of  Baypr,  1890,  57  N.  Y.,  eupp..  957. 
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Definition. — ^Toxicol<^  is  the  science  that  treats  of  poisons,  their 
ori^n,  properties,  and  action  on  tlie  system,  the  treatment  of  their 
noxious  effects,  and  their  detection  bv  chemical  or  other  means. 

Up  to  comparatively  recent  years  the  science  of  toxicology  embraced 
in  its  domain  only  poisons  of  well-defined  character,  coming  chiefly 
from  the  mineral  and  vegetable  kingdoms,  such  as  arsenic,  strychnin, 
and  moq)hin.  Within  a  relatively  short  time,  however,  it  has  been 
discovered  that  a  large  number  of  diseases  are  produced  by  the  action  of 
certsiin  }X)isonous  substances  generated  within  the  system  either  by  the 
normal  cells  of  the  body  or  by  micro-organisms.  These  compounds, 
known  according  to  their  origin  and  properties  as  leukomaius,  ptomains, 
toxins,  etc.,  properly  come  within  the  scope  of  toxicology  and  give  to 
the  science  a  greatly  increased  field.  It  naturally  is  not  customary, 
however,  to  d^J  with  these  substances  in  works  like  the  present  on 
forensic  toxicolf^-,  but  rather  to  leave  their  discussion  to  books  on 
pathology  and  the  practice  of  medicine,  or  to  treatises  devoted  especially 
to  them. 

It  is  a  difficult  matter  to  give  an  exact  definition  of  the  term 
"  |>»»ison."  This  aris<'s  fn>ra  the  fact  that  it  is  impossible  to  set  aside  any 
group  of  substances  that  are  poisons  under  all  conditions;  a  body  may 
l)e  entirely  harmless  umler  certain  circumstances,  and  yet  under  others 
l)e  possessed  of  dangerously  poisonous  properties,  TIm?  salts  of  potas- 
sium, for  exam])le,  in  small  quantity  are  not  only  not  poisonous,  but  are 
mvessary  for  the  maintenance  of  a  healthy  condition  of  the  body  ;  in 
large  doses,  however,  they  are  active  |>oisons,  capable  witli  great  cer- 
tainty of  producing  death.  Most  medicines  if  administered  in  too 
large  quantity  become  jX)isons ;  and  conversely,  nearly,  if  not  quite  all, 
p<»isons,  if  given  in  small  doses,  are  jwssesscd  of  renutlial  properties. 
The  line,  in  fact,  between  a  medicine  and  a  poison  is  often  exceoilingly 
nanpow.  No  substance  is  known  that  is  a  |>oison  in  all  doses  ;  a  certain 
amount,  var>'ing,  however,  very  widely  with  ditTlrcnt  bodies,  is  neces- 
sary in  order  that  j>oisonous  effects  may  follow  its  a<lministration. 

The  definition  given  by  Taylor'  is,  when  slightly  m<Klifitxl,  perhaps 
.IS  comprehensive  and  a.<  scientific  as  anv  : 

A  poison  w  a  subHinm-e  which,  irhm  ithmrhcd  info  (he  hlood,  m  capable 
of  seriously  affeeling  health  or  of  tU'droying  life,  and  this  as  it^  u^ual 
fffeft  ujion  the  healthy  body. 

It  will  be  observed  from  the  above — 

'  On  /'■.ix.„is.  p.   18. 
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First,  that  a  poirmn  is  a  material  :^ubstaiipc,  auci  not  an  impontlcmMi 
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rltH'tricitv  t»r  heat. 


.S_*cntT(],  tliiit  it  is  a  IkhIv  which  act?;  after  nh.Harption  iiUn  (iu-  hlood, 
and  dors  tiot  prodiu-o  its  cirevt.s,  therefore,  hy  mere  inc^hanie-al  action. 
Pouiiileil  glass,  iicedli's,  and  otiier  similar  iirtifles,  ahfion^h  ciijmhk'  of 
|H'iMlii('ing  di-ath  wht-n  takrn  in  Mitheinit  iniaiitity,  art  mciliaiiirallv 
(Hiiy,  n\u\  aiv  not  poisons  in  tlie  true  sense  of  the  wortl.  Vi^r  sinithir 
reaMMis,  it  may  lie  a  questinn  whetlier  the  c<»rrnsive  aeids  and  alkali^^ 
sIkmiM  he  eonsidertsi  a**  pttisons.  Their  ehief  ef!'ef_*t  in  a  local  one  and  ia 
f>nMhie4'd  without  alisorptiou  into  the  hliHHl^  and  on  tliis  ai-eoiuit  some 
wi'jiers  '  oil  tnxi<-(>lngy  do  not  emhriee  theni  under  tlK*  strirt  head  of 
|Mtisons,  Sine( .,  however^  in  nrariy  all  i-nses  a  certain  jiart  of  the  <i(trro- 
sivc  agent  ejiters  the  I'irciilation  and  priMJiices  fjannfnl  systeniie  eff'ect.s, 
their  exchisicm  fnmi  the  eategr>n'  of  poiwins  seems  on  the  whole 
unnecessary,  an<i  for  many  praeti<'id  rea^nns  niidosirahle. 

Tliinl,  that  a  snhstanee  whieh  pr<.ulnees  noxions  effV'<-ts  as  an  imiisual 
result,  or  hy  aetii»^  upon  a  diseasi-d  IkhIv,  is  nut  ne<vssiinly  a  |Mpi.-on. 
Many  ordinary  articles  of  food,  as  is  well  known,  are  <^crasionally  the 
cjiuse  of  distres^Jiug  and  .«ometin]es  even  of  serious  symptoms  when 
takrn  hy  |MM»ple  who  have  an  Idiosyiierasy  to  them.  Stniwl>erries 
ejinaot  he  eaten  hy  a  eansit]eral>le  numher  i»l'  pc^tplc  witlmul  nnpk^sant 
effects,^  and  the  writer  is  aeijnainted  with  a  frcntleiiian  in  nihiist  health 
who  is  made  exewdhtfjly  ill  not  only  hy  eating  a[»ples^  hnl  even  hy  their 
odor.  StniwU-rries  aial  ap]>les,  however,  munii'estly  sin  add  not  ccmie 
within  the  detinition  of  a  poison  ;  nor  do  they,  as  the  temi  is  tlefinod 
above,  as  tlie  noxious  roults  noted  are  not  tiieir  fi^'/r// etlWls.  And 
simihirly,  inipro|H'r  artieles  of  food,  whieh  have  more  than  onee  pr<»- 
dueed  fatal  effects  with  tyjihoid  jwitients,  are  e<jnally  exehide<l  by  otir 
definilifMi  fnan  tin*  eiit^-j^ifry  of  jwtisons. 

Ffuirlh,  that  whether  a  substance  is  a  poison  or  not  is  in  no  way 
dept-ndent  on  the  tuamtity  that  must  be  Ube<l  to  prcMlnce  noxious  results. 
Half  a  ^mlu  of  strychnin  may  pnMinee  deatli,  while  sixty  grains  of 
oxalic  acid  are  rtHjuireil  to  occasion  fatal  results. 

Although  frcim  a  strietlv  sctentiii<"  staiidfioint  the  size  of  dose 
neeessar\*  to  pn>duce  nitxious  effcets  has  nothing  io  do  with  the  con- 
ception of  a  poison,  yet,  as  conunonly  uudersto<Kl  aiul  as  genenilly 
aeeeptHJ  in  oi-dinary  life,  the  term  "  [Mtisou "  is  closely  C4)nni'ct4;'<l 
with  the  amount  n'i|uired  to  induce  scrions  results.  Common  sidt 
in  massive  iloses  is  eapahle  of  producing  noxions  etfeets,  and  has 
even  occasioned  d«^ith,'^  hut  i(  is  not  commonly  lookt^d  ufHin  or  s]>okcn 
of  as  a  pHson,  the  quantity  ref]niretl  ior  these  results  being  so  large. 
We  may  say,  perhnps,  in  n  gf*nend  way  that  in  the  everyday  atruii-s  of 
life  a  substance  to  Iw^  n-gartitd  as  poisonous  must  be  cajwhle  of  inducing 

*  Witlhttiis  and  BcM'ker,  Medieal  Jurvtpfu^^nr^,  Formsie  Metft^inr^  arni  ToxirMnffyy 
vol.  iv.,  p.  43. 

*  Gould  und  Pyle,  Anomnlirn  and  CuruHtifirn  of  Mfdirxuf,  p.  480,  where  wverftl 
CfiBCfl  nf  illness  nntf  one  of  tk'iitb  fmm  tht*  eatini;  of  strawltorrior-  Hn*  oiled. 

*  Medirnt  Time*,  JanitBry  4,  1840,  p.  183  (referred  tn  in  Woodman  and  Tidy'a 
Fortnnc  Medirint  and  7\txie*>i*tf^). 
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harmful  results  if  administered  in  doses  of  about  sixty  grains,  if  a 
solid,  or  a  teaspoonful  if  a  liquid.  This  limitation,  although  somewhat 
arbitrary,  is  o^n  of  great  convenience  in  the  common  use  of  the  word 
"  poison  "  and  in  the  discussion  of  the  subject  in  medicolegal  cases. 

In  order  to  avoid  any  uncertainty  as  to  tlie  inclusion  of  the  corro- 
sives and  the  mechanical  irritants,  the  statutes  commonly  speak  of  "  the 
administration  of  a  poison  or  of  other  noxious  or  destructive  thing,"  or 
use  other  words  to  the  same  effect.  Lt^al  quibbling  in  regard  to  defini- 
tions Ls  thus  eliminated  or  reduced  to  a  minimum. 

Classification  of  Poisons. — A  large  number  of  classifications 
of  p)isons  have  been  suggested,  but  none  of  thorn  is  entirely  satisfactory. 
Two  general  systems  of  classificiitiou  have  usually  In^n  adopted,  the 
first  depending  upon  the  origin  or  nature  of  the  substance ;  the  secoud, 
U{)on  the  effect  it  prtKluces  on  the  system. 

Were  our  knowledge  of  the  actions  of  poisons  absolutely  definite, 
the  second  system  of  classification  would  unquestionably  Ik*  the  most 
desirable ;  but  since,  in  the  present  state  of  science,  our  information  on 
this  point  is  by  no  means  complete,  any  dose  classification  made  U[)on 
this  line  is  necessarily  faulty.  A  simple,  general  division  of  poisons, 
however,  into  corrosives,  irritants,  and  neurotics,  according  as  the 
chief  effect  produced  is  load  corrosion,  gastro-intestinal  irritation,  or 
altered  action  of  the  nervous  system,  is  often  exceedingly  useful,  and  is 
the  one  I  prefer  if  the  classification  is  based  on  the  effects  shown.  In 
this  classification  under  corrosives  are  included  the  strong  acids  and 
alkalis,  whost;  most  important  action  is  local  destruction  of  the  tissues ; 
under  irritancy  those  numerous  substances,  such  as  arsenic,  antimony, 
mercury,  and  most  of  the  other  heavy  metals,  phosphorus,  bromin, 
iodin,  and  a  certain  numl>er  of  org-anio  snbstiuices  like  ciintharides, 
savin,  and  croton  oil,  whose  most  consjjicuous  effects  are  usually  gastro- 
intestinal irritation,  as  shown  chiefly  by  vomiting,  purging,  and  looiU 
|>ain  ;  and  under  nrtiroticM^  the  majority  of  organic  poisons,  prominent 
among  which  are  alcohol,  ehlonil,  ehh)roform,  opium,  belladonna, 
aconite,  strychnin,  aeetanilid,  carl>on  monoxid,  hydn>cyanic  acid,  and 
carbolic  acid,  all  of  which  expend  their  toxic  powers  <'hierty  on  the 
nervous  system,  pnnlucing  deliriiun,  coma,  convulsions,  and  <lisordered 
circulation  and  respiration  as  prominent  symptoms. 

Even  this  division,  how(?ver,  is  seriously  deficient  and  fiir  from 
satisfiictorv,  as  very  many  |>oisons  act  in  two  or  more  different  ways: 
oxalic  acid  in  concentratinl  solution  is  a  corrosive,  iu  dilute  solution  an 
irritant,  and  in  either  cjise  it  also  acts  j>owerfully  on  the  nervous. system, 
and  the  same  may  be  saitl  of  mercuric  chlorid,  carbolic  acid,  and 
numerous  other  poisons. 

As  an  interesting  contribution  to  this  system  of  classification  we 
give  Mow  the  grouping  of  |>oisons  suggest<Hl  l»y  I^ibutcau.'  It  is 
fiiidty,  as  any  classification  on  this  line  must  necessarily  be  in  the 
present  state  of  our  knowledge,  but  is  suggestive  of  what  may  finally 

*  EU'mrnts  dr  t<>xiroiit*fir^  p.  31. 
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be  doue  in  this  direction  when  further  research  has  more  fully  informed 
us  of  the  exact  mode  of  action  of  our  various  poisoos. 

I.  Hematics. 

1st  Those  ncting  sperittUy  on  the  red  rnrpusclfs :  Carhon  monoxhl,  hyrlrorvanic 
ucici,  liyilrngen  sniphid  iiml  unuiioiiium  .•^iilphid,  phosphuruH,  the  alcohols, 
uiid  thL'  rotii[x>ut](lri  cJ  arsi'tiic,  m'k'iiiuiit,  and  tellurium. 

2d.  Those  acting  on  llio  Lurpusdes  arnl  tJjo  pltu»tiia:  Nitrilts  and  nitrous  vapors, 
»a!ls  of  MilvtT  ifiji'clt'U  iiiUi  the  vtius,  the  majority  of  metallic  salts  (in 
small  and  coiitiniii'd  clo-ses). 

II.  Neurotich. 

1st.  Motor  paralyzer^,  abolif^hin^  the  functions  of  the  motor  nerres:  Cumra, 

Calabar  bean,  aconitin,  and  coniin. 
2d,  Spinantf*,  exji^Keratitiff  reHex  action  :  Strjxhnin,  akazga,  compressed  oxygen. 

cnntharides,  etc. 
Sd.   Cerebrospinanlfci,  aotiDg  on   the  brain   and  spinal  cord:  Chloroform,  ether, 

and  opium. 

III.    NEfROMrSCDLAR. 

Bolanuoese,  digitalis,  and  conipoundn  of  antimony. 

IV.    MrHlTTLAR, 

Carbon   dioxid,    strouhunthuH,    veratrin,   and  salts   of   potassium,   barium, 
copper,  zinc,  cadmium,  tin,  lead,  mercury,  etc. 

V,  Irritants  and  Corrosives. 

Sulphuric,   nitric,   hydrochloric,   hydrofluoric,   oxniic  acids,   potassium  and 
sodium  hydroxids,  ammonia,  alkiiline  milphids,  iodin,  bromiu,  i-hlortii,  etc. 

After  iTKitiin'  cnn.sidcnitioii  iS  tlic  >ul»ji'rt  I  firit'iHy  n^rfo  iully  with 
Cl)a|>iiis,'  tii.'it  untJtT  iiresfut  rtnulitiims  tlit-  must  iisi'ful  <*lahsiiii('ii(i*ui  ni' 
pnisoits  for  forensie  ptii^nwes  is  that  dqn'iulirif;  on  their  origin  nr  nature, 
antl  i?oiihe([Uently,  in  tlie  proj^Mit  book,  the  division  iiduptiMl  is  the 
folliminj:  :  First,  luorpiiiie  Poisons ;  Seituid,  Alkalnidnl  Poisons ; 
ThinI,  \<in-nlkal(Miliil  Or^mif  Pi>is«nir-  ;  Fimrtli,  (Jaseon.s  Poisons  ;  and 
Filth,  Ft>*Hl-tK>isous.  This  cla.«silinitioii  eotnrnit^  ns  to  no  theorv  re- 
giirding  tiie  pnKMse  action  of  a  ]K»iiion,  and  at  the  same  time  it  hringn 
t<^tlu'("  tlios4"  of  a  ^tinli1a^  nature  from  an  analytic  stiindpoint  and 
poHsessfd  nthernise  of  many  ]Hiir]ls  in  coinmou — items  oi'  much  uuuuent 
in  forensic  toxicology  to  all  cnnrt  i'ikhL 

CONDITIONS  AFFECTING  THE  ACTION  OF  POISONS. 

The  ottlvtri  t)f  }K)i!ions  on  tlio  system  are  often  very  materially 
modified  hy  a  nundter  of  rircnmstanee^,  and  tlw*^  may  l>e  conveniently 
divide!  into  i\\'<*  groups  :  I.  Thr»se  relating  to  the  poisiHi  itself  and  its 
adndnistratioti  ;  and  TI.   Tho^^  relating  to  l!ie  individnaL 

I,  Under  tlie  Hrst  heading  we  have  tsvo  chief  subdivisions  :  1.  The 
form  of  the  [loison  ;  anti  (2)  the  avenue  of  Its.  entrance  into  the  circu- 
lation, 

1.  Form  of  the  Poison. — We  have  seen  that,  in  order  that  a 

>  PrieU  de  ioxieotwyu^  third  edition,  1897,  p.  lilt. 
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substance  may  act  as  a  poison,  it  must  be  capable  of  entering  the  blood ; 
in  other  worils,  it  must  be  a  soluble  body.  It  is  evident,  therefore, 
that  no  substance  can  be  a  poison  that  is  entirely  insoluble.  Other 
things  being  equal,  a  given  poison  is  more  active  the  more  soluble  the 
form  in  which  it  is  administered ;  barium,  for  instance,  when  combined 
with  chlorin,  as  the  readily  soluble  chlorid,  is  highly  poisonous,  but 
Avhen  united  with  sulphuric  acid,  as  the  insoluble  sulphate,  it  is  destitute 
of  toxicity.  This  general  principle  is  extensively  taken  advantage  of 
in  antidoting  poisons,  as  will  be  seen  later. 

Poisons  in  the  form  of  a  solid  generally  produce  their  effects  more 
slowly  and  less  energetically  than  when  taken  in  solution  ;  in  pills  and 
capsules  their  action  is  likely  to  be  particularly  retarded.  In  these 
latter  forms  they  may  pass  through  the  intestinal  tract  incompletely  or 
irregularly  dissolved,  and  possibly  occasion,  therefore,  unex|)ected  results. 
The  case  cited  on  page  307,  in  which  the  symptoms  of  arsenical  poison- 
ing did  not  appear  until  the  sixteenth  hour,  undoubtedly  owed  the  long 
delay  chiefly  to  the  fact  that  the  j)oison  was  t^iken  in  the  form  of  a  dry 
powder  and  without  fluid  to  wash  it  down.  Pashley  *  relates  a  remark- 
able case  in  which  a  healthy  young  man  swallowed  in  pills  three  grains 
of  stiychnin,  a  dram  of  opium,  and  a  considerable  quantity  of  quinin, 
and  no  characteristic  effects  were  developed  until  twelve  hours  had 
elapse<i ;  coma  then  supervened  and  the  man  died  a  number  of  hours 
later,  without,  however,  at  any  time  showing  symptoms  indicating  the 
action  of  strj'chnin. 

In  this  connection  it  may  be  stated  that  i>oisons  when  taken  on  a 
stomach  full  of  solid  food  are  generally  more  slowly  dissolved  and  less 
rapidly  abst>rbed,  and,  as  a  consequence,  proiluce  their  eifccts  somewhat 
more  tardily  and  fre<|uently  less  severely  than  if  taken  when  the 
stomach  is  empty  or  conbnns  but  little  focnl.  The  importance  of  this 
fact  in  forensic  toxicology  is  often  great,  as  it  explains  at  times  many 
seeming  anomalies  in  the  action  of  j>oisons. 

Dilution  of  a  |>oison  by  water  to  a  certain  extent,  by  favoring  its 
more  rapid  absorption,  usually  hastens  and  intensifies  its  action.  C  orro- 
sive  |x>isons,  how'cver,  as  would  lx»  expcetetl  from  their  ver\'  nature, 
have  their  activity  greatly  diininisluxl  by  dilution. 

2.  Avenue  of  Entrance  into  the  Circulation. — As  a  rule, 
ptisons  pnxluce  j>ractically  the  same  efl'eet  by  whatever  path  they  enter  the 
IjIimkI,  the  only  diifen'uee  In'infr  due  to  x\iv  different  rates  of  absorption. 
Administration  by  inlialation,  l»y  hyp<Mlorn»ie  injixition,  or  by  direct  in- 
jection into  the  blood-current  einises  genendly  iniicli  more  rapid  and 
energetic  symptoms  than  when  the  |)ois<in  is  jriven  by  the  stonmeh  or 
reetum  ;  but  otherwise  tli<'  effe<'ts  are  UMially  identical  or  not  greatly 
differtnit.  In  a  few  eases»  how4'ver,  the  avenue  <tf  entnuK-e  niat<'rially 
nuKlifies  the  action.  Thus,  snake-p<tisoiis  when  given  by  th(»  nioutli  are 
entirely  harmless;  ami  cnnini  is  toxic  in  only  a  very  slight  degree  wlien 
administOMHl  by  the  stomach,  althonjrh  intensely  |>oisonous  if  given 
hypo<lermically.    Hydrogen  sul])lii*l,  even  in  small  nnioimt,  is  extremely 

»  Chicaff,  Mfl.  Jour.,   NovciiiIht,   lSt;0,  p.  rt2o. 
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poisonous  when  inhaled  into  tliL-  lungs,  but  the  same  quantity  nxay  be 
udininisterwl  l»y  thf  rt'ctian,or,  wlu-n  In  dilution,  l>y  tlit*  mouth,  without 
d;ii*|ti:vr.  I'hlorof'orni,  etlior,  ;ui«l  a  niiniUtT  of  ^itiuT  anilll^J;^lU^  t^nlistaiuvs 
<)0('u«ioiT  etlect-s  quit*!  cllfU'rt?nt  in  sonu?  rK-^jKH-t^  wIumi  aiiniiniHtered  by 
the  mouth  from  tliost*  protlut'cil  when  given  by  inhalation. 

II.  Tlu*  chief  4Minditions  relating  to  the  individu:i]  that  nKKiify  the 
effect  of  jioiffons  aiv  :  1.  Age;  2.  Idiosyncrajsy  ;  '■'».  llnbit ;  4.  T(»ler- 
aucc  ;  5,  Diseajie. 

1.  Ag;e. — As  would  naturally  be  inferred,  the  age  of  a  |>erHm 
decide^lly  atiecte;  the  MiseeptiltiUty  to  juiip-ons.  The  genenil  rule  i^  that 
the  younger  tlie  jiersrui,  the  greater  tlie  MJM'epliijilily.  There  air,  how- 
ever, st>mc  exceptions  Ut  this,  young  children,  fur  exatiiple,  being  far 
more  tiilenint  *if  ejitomel  and  belladonna  than  adults.  But,  on  the  other 
hand,  certain  jHjisons  act  upon  infants  with  unexj>ected  severity ;  and 
this  is  ev-|»eeially  true  of  opium  and  its  pnpnnitions,  and  of  narcotic 
drugs  iti  gciienil,  all  of  which  are  greatly  nion*  poisonous  [)itJ|iorl ion- 
ally  lo  youug  chiliiren  liian  to  the  adult.  One  or  two  dni[is  of  lauda- 
num have  pixjvcd  fatal  to  iulhiits,  and  Taylor  '  relates  a  cruse  iu  whi<'h  an 
infant  four  weekf?  of  age  died  prei?ianably  from  the  effects  of  a  quantity 
of  parcgtiri*'  e(|ni\alent  to  only  otie-ninctieth  of  a  grain  of  ifpiuni. 

*J.  Idiosyncrasy. — Many  jversons  maniifst  an  unnsuid,  and  in 
most  eases  iucxplicabh',  scnsitivent^ss  lo  the  acti(Mi  oi'  certain  pi»iMins, 
and  this  ihrt  has  n<»t  inl'rcquently  lieen  th*'  cjuim'  of  serious  disturbanee, 
and  even  of  ilcatli,  fmni  the  remedial  administration  of  these  snbs(ane*»s 
in  tlu'  practiceof  mnflirine.  Marke<l  individual  intoh'rnnee  ^^f  antipyrin, 
of  cocain,  uf  even  sudi  eonqianitiveiy  liarmiess  substances  as  quitiin, 
and,  in  fact,  of  nearly  every  known  drug  and  of  many  articles  nf  foi»d, 
is  almost  dailv  observed  bv  (he  busy  nuHlienl  pniclitioncr.  In  all  eases 
of  poisonnig  tlie  pwsjbility  of  the  existence  of  tlii;?  mnisnal  si^'usitive- 
neSH  should  l>e  borne  in. mind. 

Idiosynci-asv  is  jiresutnably  the  cause  also  of  certain  rare  cases  in 
which  poisons  pi-odtice  very  unusual  j?ymptonis  or  even  entirely  opi>osite 
eif^.'cts  from  th<tse  generallv  oh^icrv^d,  Shcarnuin  '  reports  a  case  in 
which  a  gniiu  and  a  half  of  nior]>hin  was  folLjwcil  not  by  coma,  but  by 
convul^inns  ri'st'iiibling  thi>s<'  caused  by  strycfmin  ;  and  Philips*  ivroiils 
an  instance  in  which  atn^pin  caii^cfl  contraction  of  the  piipiU  instead  (►f 
dilatation.  Such  rjiscs  are  naturally  likely  to  (»eeasion  mistakes  in  diag- 
nosis and  lend  to  much  (xmfusion  in  the  event  of  n  judicial  inquiry  ;  and 
tlicir  possibility,  therefore,  shonhl  alv^ays  be  borne  in  mind  iu  forensic 
investigations. 

3.  Habit. — By  the  eontiuued  use  of  almost  any  |H»is<^n,  beginning 
with  small  tloses  and  gradually  increasing  them,  most  iwrsfins  nuiy  bt*eome 
hal)ituateil  to  their  effects,  and  fmally  are  able  to  take  large  (piantities 
without  the  rnanilestation  of  t<ixie  symptoms.  This  is  shown  in  (he 
case  of  habitual  morphin-takers,  many  of  whom,  as  is  well  knm^n,  are 
able  to  take  dose8  that  would  prove  rapidly  fatal  to  those  unaccustomed 

»  On  Poisoru,  p.  536.  *  Medical  TmxeM  and  Qazrtff,  March  7,  1867,  p.  286. 

'  Opkthalmut  Hecord,  January,  11K}S,  p.  5. 
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t<»  its  acn*>a.  DeQuincy,  acct>niitig  t4>  his  Vonjttititwft^  cimsiiuieil  each 
day  a  <|uunticy  **t'  laudanum  ei^uivalt^ut  to  ab«>iit  :>>n  grains  <>f  upiuiu, 
and  even  this  quantity  i.»f  the  narcotic  Iuls  been  greatly  exeeetletl  in 
m«»re  nrc^ntly  n;ci^rde«J  cai€r<.  Kus=<*ll '  ^e^H.^^>  a  rax*  in  which  ♦><» 
Lorain-  «»f  morphia  went  Ui^e*!  daily  hyiMKlermic-ally  tor  ^*mv  lime,  atur 
whi»'h.  l'»r  -^'veral  mouth.--,  :i*)  ;rrains  ttieh  ot*  niorphiu  ami  ciH-ain  wtiv 
takvii  jter  diem.  The  arsenic-eaieiv  of  .Scyria,  in  Austria,  it  has  Uin 
abuntLinilv  ilfmon^trated,  take  liabitually  >uch  quantities  of  ars^'uic  as 
w-iuld  \t^  taial  to  the  unhabituatetl,  long  u^e  of  tlie  }M*isou  frmu  early 
vKip*  luiving  accastomtHl  them  to  its  elt'ei't,-*.  Van  Fleet  -  dvs4-rilK's  a 
oastf  i.f  aleoh'ilic  amaun>sis  in  \vhi4*h  strychnin  was  aduiiui-ttiiil  hyi'*>- 
demiii-ally  in  ffradually  increa.-ini5  doses  until  the  |»atifut  reit-ivwl  tw*t- 
thipis  "f  a  irrain  twii.i^  a  «Jay,  and  this  wa.-kept  up  for  a  loni^  tiuK-  with 
mark»:il  U.-u»rit  t<>  th*.-  L^eneral  hi-alth. 

The  iolrran<f  **t*  jmis^tus  ^rairnil  l»y  habit  is  liowrv*r,  <iuly  relatiw  ; 
a  *uiiicit-ni  in**n-a.-e  of  dt»*«r  U-yond  tht- acfiistouuil  limit  drvi-lop*  the 
U:-ual  t*»\'u'  pi»w*-rs  of  the  *ub-"tan4*f,  and  many  c:i>f*  an-  ivi'»»n.lcil  of 
death  amon;x  morphin  habitu»'">  from  <piantiiio*  of  tht-  ilruir  ext-vttliu^r 
thn  amount  to  which  they  were  halHtuati-*.!.  At  l*'a.>t  *iuc  iu>taui.v  of 
tlii^  has  f.t»me  undt-r  my  own  4ibM'rvation.  A  woman  »»f  niiddlt-  aire, 
who  for  -♦.vrral  y«irs  had  l>een  acu-tonieil  t«»  take  by  tht*  mouth  from 
tw.i  lit  f.iur  in^ain.-  of  niorpliin  two  <.r  thrt-e  times  a  <lay.  -wallowtil, 
*fither  by  mistake  itr  with  -ui<*idal  intent,  in't  It.'-s  than  ten  or  tifttvn 
ffrain.^  of  th»'  ilniir.  She  s^npu  frll  into  a  ]>n»fMuutl  -tupor.  ^.-xhibiteil  all 
th«-  UMial  -ymptoms  i.tf  morphin-pi»i'Miuinir,  and  ditil  at  the  t'ud  of 
eiirhteen  hour*. 

4.  Tolerance. — O.-ea-ionally  |wrs4tns  are  foiuid  wh<»  manifest  a 
rvmark;d»Ie  natural  ti»It.-panc'f-  iif  lii*:'  afti^n  "f  >'<.'itain  poisni-i  that  i< 
whollv  intltr[»*ndent  of  hahituati-«u.  Tlie  a?ulh»r  i-;  ac«[iiaiiit*il  with  a 
phv-i<-iau  who,  altIiou:jh  i-nrin-lv  unaM-ii-torn'-^l  t"  it>  n<t\  i*  abli-  to  take 
a  ijrain  »'f  «iilphatr  of  ni'Tpliiii  witlmui  th*-  priMhn-rittu  "f  th*-  *li:rhtt>t 
ap|i:ir»-nt  ♦•ti'tt-r.  <  hri.^ti***!!  "  n-iatf*  a  -iiiiihir  but  *'V*.-n  UHTr  nniark- 
altlv  (ti**.-  'if  a  man.  Mna«'»'U*t«'m*'»l  to  th^*  n-i*.-  »*f  opiiun.  wli«t  t<"ik  ut-arlv 
an  oiiiHf  of  laridanum  with»'Ut  :iuy  ♦■rtl-i-r.  Mliiiv  ..tlit  r  illii*tniti"ii*  of 
-iiijilar  tohraiHt- an*  on  r*iiinl.  N"  i'\plariati'*n  a*  vt-r  lia*  Inru  atf'-nl*"*! 
of  thi-  |)h4-nonH'Uon. 

•"»,  Disease. — TIk-  action  «-f  p-ii-'t>  i-  ri'-r  :nrr'<|ii' nrlv  <'iin-iil*r- 
aMy  tiioilirit-d  by  di-*:i-»-,  tht-ir  « rl«i:-  in  -"tM--  i:i-.-  K  im:  uiar-riallv 
i;!'-!**^'!*^)^  and  in  oili.-r-  ;^r»ariv  iliriiiMi-i:"!.  nr^aiii--  di*»;i-t-  of  thf 
ki'liiMV,  by  r»-tardii»Lr  fiimin  itI"!;.  a-  :i  i":'.'  d- 'id-iilv  iiirivn-'-  rh*-  »•:!'»•<■:"; 
or'  riio-t  |H»i-4tn-.  a  do-.-  r:i;iT  'n.jl.l  ..i-diij;i:-i!v  •..  r  !••  ••v»rlar:;f  ^om.-- 
linit-  pp-lu<-iu:r  "*Ti"U-  r'-tilr-  '  if!!  :i.-  i- :'--!i  i-  -■■i';'-ri:i^'  froni  r.-tial 
di-onl*-r.  It  *htHiId  !»■  -•;■.:•■•!.  i:-'.- \-- r.  'i.!'  r:.*  ;■••■•  !it  •  \|k  riui'-iir^  -.f 
M*Il/t-r  anil  Sil.inr  *   and  --r    M-- v<  v  ;i:..j    Lat:_;ri:aun     ^*-*n\  to  throw 

»  V.  ''  ■•'    A'-  ■     '■   N     ■  ■     •-_•■'  1    :    -i* 

'  U;  ■"•"■r.  /;  .       ■  A      /■•       •     /.-        -     :*.-:-. 

»  T-.'i'  -*•/'....;.  *.'  ■  /;.       M.  ■  •    ^    y..:  .  1-.2.  p    I.,:. 
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8ome  doubt  on  tliis  commr>nly  accepted  doetrinf.  0|ier;ihng  on 
nt'jihrt'c'tuiuizttl  r:d)l)it.s  ami  ^'uinea-j)igs,  tlu-v  i'uimd  that  strychniu 
>va.H  fully  a.s  well   Imriio  liy  thoin  usj  by  luirnial  unimuls. 

On  the  other  hand,  delirium  tremens,  tetanus,  and  dL^^ascs  atten<le<l 
with  great  pain,  ?ueh  us  |K'rit*tnitis  and  the  pa-isagc  ni'  giill-stones, 
give  the  system  a  rcniarkaUle  titlenitnv  tn  auodynes  like  jrior]iliiii, 
ehloral,  and  clilorotonn.  In  tluse  ctunlilions  doses  of  the  an*K|yiu' 
may  genendly  be  adniiuiiitered  wlueh  in  a  hedlhy  adult  would  prt^uce 
serious^  or  eveu  tatal,  resiiltti. 

DIAGNOSIS  OF  POISONING. 

The  dijigniisis  uf  iHji.Mniin^  InhMV  ilealh  is  id*  thf  j^reatest  ini|)or(auee 
in  nnler  that  pvojH-r  treatment  may  he  direeteil^  and  jdso  that  aecunite 
reeoi'ds  niav  b(^  made  i^f  (he  coiidition  nt"  the  jiati^'ut  tu  be  used  in  rase 
of  snhse(jnent  leg;il  in(|iiiry,  L'nlhrtunately,  hiiweviT,  the  diai^nosis  ot* 
jK>isoning  is  usually  exi-ee^iingly  diltieult»  an<I  frf^juently  inipoHsibk',  in 
the  living:  subjeer.  This  arises  from  tlie  fiiet  that,  Avilh  one  exri'i»tion, 
the  sym[»t(>ms  jinKluccd  by  jmiMHis  are  nut  elearly  ehnnieteristie,  and  can- 
not bv  themselves  al(*ne  he  distiiiizuisliLHl  with  absnhito  cenainty  even  by 
the  most  ex jxTieneei!  observer  fif>ni  the  symptf>nis  of  discjise.  The  tme 
exception  referred  to  is  that  of  strj'chnin,  whose  ett'eets  on  the  living 
stibject,  when  typically  shown,  ni'e  S4i  entirely  eharacteristic  as  genersdly 
to  kfave  no  douFjt  as  In  tlicir  eause. 

The  diseases  simulating  poisoning:  are  many,  those  resend^ling 
irrittuU  fM/isontnt/  beinj;  chiutly  tbuler.i,  i-boleni  morbus,  acute  indij^L^tion, 
uleenttion  of  the  stomachy  gastritis,  gastiTnenteritis,  peritonitis,  afipen- 
dieitis,  hepatic  and  possibly  renal  eolie,  an<l  intestinal  obstruction  ;  while 
those  whose  symptoms  resiMnble  jtolsoninf/  hi/  netirotics  are,  among 
others,  hysteria,  <'erebra]  hi-niorrhagc  and  thrombjtsis,  <'pi](*psy,  the  eou- 
vnlsions  of  certain  oi^anie  brain  diseases,  tetanus,  inJlatumatlon  of  tlie 
brain  and  its  coverin«jrs,  uiTmiat  and  organic  heart  disease. 

The  careful  consideration  in  connection  Avith  tlu-  symptoms,  of 
certain  CJMicomitant  circnnjstanees  or  eonditiojis  will  olUfii  enable  a 
physieiim  tf>  arrive  at  a  conclusion  of  presumable  a<'cnracy,  and  some- 
times lo  make  an  indisputably  eorre<'t  diagnosis.  Tlie  presence  on  the 
lips  and  tongue  and  in  the  throat  of  marks  of  corrosion  almost  of 
necessity  lead  to  iJil^  conclusion  tliat  a  cormsive  poison  of  si»mc  kind 
has  been  nsM,  and  tiu'  «Mloroi'tiie  breath  tmpiently  discloses  unerringly 
the  administration  of  carbolic  acid,  chloroform,  and  the  prei)ar:itiims  of 
crude  opium.  The  cjirelul  examination  of  vomiteil  matter,  and  nime- 
times  eveu  of  the  hve>,  oceiisioually  gives  im[M>rtant  evl<lence  ;  theo^li»r 
of  eaHiohc  ni'id,  of  potassium  eyanid,  and  of  laudanum,  the  luminosity 
in  tlie  dark  of  phosphorus,  and  the  sparing  s<i]ubility  and  ery>talliue 
character  of  ]>artiolc8  of  arsernc  trioxid  affonl  valuable  aid  in  making  a 
diagnosis.  In  the  absence  of  these  indiejitt(»us,  an<l  sometimes  even  in 
their  presi-tjce,  (he  following  rules  are  frequently  of  gre:it  value  in  tlis- 
tinguisiiing  [Husoning  fn)m  disease : 
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I.  In  cases  of  poisoning  the  symptoms  usually  appear  suddenly  and 
generally  when  the  patient  is  in  health. 

II.  In  cases  of  poisoning  the  symptoms  commonly  make  their 
appearance  after  the  taking  of  food,  drink,  or  medicine. 

III.  If  several  persons  take  the  siime  food  or  drink,  they  all  show 
similar  symptoms. 

Each  of  these  points  deserves  separate  consideration. 

I.  Diseases,  as  a  rule,  do  not  appear  suddenly  in  persons  in  health, 
but  usually  are  preceded  by  a  number  of  hours,  days,  or  even  weeks  of 
general  or  local  indispf>sition ;  poisons,  on  the  other  hand,  generally 
produce  their  symptoms  suddenly,  striking  down  persons  in  health  with 
great  severity  and  with  but  a  short  period  of  antecedent  distress. 

It  should  be  remembered,  however,  tliat  there  are  im{>ortant  excep- 
tions to  this  rule  on  both  sides.  While  nearly  all  jwisons  begin  to  show 
their  effects,  in  the  great  majority  of  cases,  within  an  hour  or  two  at 
most  after  their  administration,  and,  some,  like  the  corrosives,  hydro- 
cyanic acid,  and  strj'chnin,  usually  either  almost  inimetliately  or  within 
a  few  minutes,  still  many  cases  are  re<?orded  in  which  the  full  symptoms 
of  the  poison  have  been  delaye<l  a  number  of  hours.  Hartshonie*  re-' 
lates  a  remarkal>le  instance  of  poisoning  by  a  dram  of  arsenic  trioxid 
in  which  the  symptoms  did  not  appear  for  sixteen  hours ;  Christison  ^ 
records  a  case  in  which  upward  of  two  ounces  of  tincture  of  opium 
wa.**  taken  and  no  well-defined  symptoms  showed  themselves  till  the 
eighteenth  hour ;  and  a  case  is  reported  ^  in  which  a  woman  ate  a  con- 
siderable quantity  of  aconite  nx>t,  and  no  (^laracteristic  effects  developed 
until  ten  hours  afterward.  The  form  in  which  the  poison  is  administered 
and  the  condition  of  the  stomach  as  to  whether  containing  foixl  or  not  are 
important  factors,  as  we  have  already  seen,  in  determining  the  rapidity 
of  absorption  and  consequently  the  time  of  the  prcKluction  of  symptoms. 

On  the  other  hand,  diseases  sometimes  manifest  themselves  with  great 
suddenness  in  persons  enjoying  apparently  jwrfect  health,  as  is  seen 
occasionally  in  cases  of  apoplexy,  hcirt  disease,  obstruction  of  the 
bowels,  etc. 

In  eases  of  chronic  poisoning,  in  which  small  but  fre<iuentlv  re|x?ated 
doses  are  administered,  the  physician  is  very  easily  niisle<l,  as  the  sym[>- 
loms  under  these  ciroumstimoes  resemble  those  of  disease  more  nearly 
than  when  a  single  large  <lose  is  given.  80,  too,  wlum  in  the  progress 
of  a  disease  a  i>«tison  is  administeriHl,  whether  in  one  large  or  in  several 
small  doses,  the  diagnosis  is  rendered  doubly  <lif!i<'nlt. 

I I.  Sudden  sickness  setting  in  soon  after  taking  fiMnl,  drink,  or  medi- 
eine,  es|)ecially  if  the  syin|noins  are  aggnivated  by  taking  ad<litional 
quantities  of  the  sul>stance,  is  ver\-  suggestive  of  pois<Miing,  an<l  should 
always  put  a  physii'ian  or  attt^ndant  on  his  guard.  Under  these  circum- 
stances a  careful  examination  of  the  suspccte*!  artii'le  will  (tccasionally 
give  important  confinnatorv  pr<Mi('  by  the  tast<',  odor,  altcrcil  genend 
app<'arance,  or   preseuc*'  of  foroign   particles.      Hut  it  should  be  bonie 

'  Meiiieal  Examiner^  DtM-cmlH-r.  IH')'i,  p.  707.        '■'  Trfttfise  ftn  Poisons,  p.  544. 
'  T/ir  Laiicrf,  OctnLcrii,   18tKI,  p.  a44. 
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in  niintl  that  some  dis«iRCM,  such  as  ariito  indigestion,  npoplexy,  and 
jh-rHii^itiiHi  nf  rill*  MtoMiiioli,  are  j>ri)iio  to  iii:iiiitrsi  themselves  after  eat- 
ing or  ilrinkini!:,  and  tlint  u  nnnilK-r  iif  otlicr  inaladtcs  arc  not  infre- 
qiiently  inoivaseil  in  severity  by  takinjr  f*.»»<l  nr  drink. 

HI.  if  u  ihiiuIkt  of  persons  ulio  have  taken  tlie  same  i'mn]  ordiink 
manifest  ^indlar  symptoms,  the  evidence  of  juaMHnti;^  is  usuuJly  (piitf 
Btnnt^.  Sii.-^piritiii  of  |>oi>oni!i^^  however,  shtmld  not  of  neee»!*ity  he 
diHniissed  from  the  miiul  even  if  hitt  one  person  s[io\vs  .sym]>toms  of  it 
aiifl  others  win*  have  partaken  of  tlie  sanu-  fo*Kl  or  drink  esea]X',  for  it 
is  (|uite  possibh^  that  tSie  pi>i>oii  may  have  heen  iiitr^diircd  into  c^idy  :i 
single  |Htrtton  of  tlie  food,  ov  hy  eham-*-  that  the  odier  |»ers<jii  may  have 
a  toleraiiet;  more  or  less*  eoniplete  of  the  jMiison  nmxl.  Numerous  in- 
«itauces  of  tliese  kinds,  espeeially  of  the  Hrsf,  have  l)een  reeurde*!.  In 
the  ca«e  of  the  iState  of  Wisconsin  rs.  Ziildoske'  it  was  elearly  shnwn 
that  the  dw-ca-setl  woman  cmuv  {<*  her  <it'atli  from  stryehiuiv  taken  in  a 
pieee  of  windy,  although  a  number  of  other  porsonK  who  ate  candy  from 
the  same  Iwx  ex|)erieneed  no  ill  ctTects. 

M'hile  a  earoful  t*b>ervanee  oi"  the  al>ove  mles  and  a  critieal  stuciy 
of  the  symptoms  prrstrite^l  fretpiently  enalile  the  physicmn  to  make  a 
reasonably  reliabh-  wra-kiii^ diagnosis,  yet  in  fmler  to  di>tingui>h  poison- 
ing trt)m  disease  with  absolute  certainty  during  life  a  ehemieul  analysis 
of  the  food,  drink,  or  luedieinc  taken,  or,  better  Mill,  of  the  vomite*! 
matter  an<l  urine,  is  genendly  ncee-^sjiry.  Urdbrtunatcly,  in  the  maj«>rity 
of  cjises  this  is  inipr:ietieable,  tite  length  oi*  time  nfH'essary  to  make  an 
aeeurate  analysis  il>r  most  poisons,  and  the  pxpeuse  iittending  it,  being 
too  great.  But  for  at>ieuie.  mercury,  and  antimony  wv  havi*  in  ReinsehV 
U-i^i  a  rapid,  easy,  and  reliable  meinis  of  ilelectinri,  which  every  physi- 
cian should  be  pivparnl  to  |K'ribrm.  For  a  deseription  of  this  test 
see  p,  ;i27. 

TREATMENT  OF  POISONING. 

The  treatment  of  poL^nnitig  may  be  divided  into  four  partft  :  T. 
Till'  remiival  of  the  ]Mnsoii  from  tiie  stnmiieh  ;  IT.  The  administraliiMi 
of  antidiites  ;  HI.  Tlie  rliminatiou  iif  (]»•  poison;  ami  TV,  I'ormtor- 
acting  the  eonsiittitional  etfeets  ot'  the  jkwsou  antl  sustaining  theyystem. 

I.  The  removal  of  the  poison  from  the  stomach  may  be 
ne^'omplished  either  by  inducing  vomiting,  or  by  the  u>e  of  the  stomarh- 
pump  or  st<niiarli-tijbe,  ]f,  as  is  oitcn  the  (■U'M',  vtniiiling  is  alrejidy 
pres(^*nt,  it  is  usually  suilieient  simply  to  enetiumge  it  by  the  administra- 
tion of  copious  dmnghts  of  tepid  water,  with  wliieb  pn-fcnddy  some 
greasy  substance,  like  oil  or  lard,  has  In-en  niix(H^l.  If,  however,  vomit- 
ing has  not  wt  in,  or  if  it  is  not  snnieicntty  enpinus,  means  slmuld  In' 
nsixi  to  jirodnee  it.  Thrusting  the  Kngers  into  the  biiek  of  the  nuHith 
and  depressing  the  tongue,  or  tiekling  the  fauces  with  a  feather,  are 
of>mmonIy  known  priiee<lnres  for  in<lneing  vomiting,  but  the  surest 
means  is  the  use  of  an  emetie.  Of  these  tlu're  arc  many,  but  |»erhaj>a 
the  most  useful  arc  a  des>ertspoonful  of  ground  mustard  stirred  up  b  a 

»  82  "WiHTtfiiftiii,  p.  680. 
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small  Clip  of  tepid  water,  fiiUtn  or  twenty  grains  of  zinc  r^ulpliate, 
ten  or  filleen  grains  of  wipper  sulplmte,  or,  what  is  gent'niMy  l>ost  of 
all,  a  tt-'Uth  of  a  gniiiiof  aiwrnorphiu  hydrochloratc  admin iskTcnl  hy|H»- 
dcnuic-ally.  WlmtrvtT  riK-lliml  is  t-mpluycd,  tiie  voruilinj:;^  shipuld  l>e 
krpt  up  and  ibu  st4>marli  (li<irijiij:;lily  clcaiisfd  hy  the  adriiitn^^tnition,  as 
before  detH.Tibeil,  of  abundant  draughts  of  te|>id  ^restsy  watiT,  in  whiob 
appropriate  antidotes  may  alst*  be  placecL  Water  in  wliich  disbcs  have 
b«vn  washed  (dish-water)  is  often  [i;n'ti4*uhirly  useful  to  c-ueoumpe  vomit- 
ing;— it*  ^roa-^y  eharaeter,  tepid  teiupeniLure,  anvl  uau^swiliug  titste  and 
inlor  make  it  es|H*<Mallv  eilieient  whenever  itM  slight  alkalinity,  due  to 
tlie  presenee  of  soap,  is  not  objcL-tiouable. 

The  sito?naeh-|»ninp  (see  Fij;.  2*2)  and  st(>maeh-tiil>e  are  usually  to  be 
preferred!  to  emeties,  Until  Ih'eaus*'  they  prnducc  k'ss  prostration  and 
gfuemlly  are  somewhat  more  etliricnt  in  e^anplelely  irnioving  the 
poison.  The  stomaeh-ttiiw,  being  mtteli  mure  fretpiently  at  hand,  is 
more  ajmnionly  usihI  than  the  stomueb-pump.  Il^  inlnKluetimi  id 
usiiallv  easily  aeoompiishi'd.  The  patient,  if  able  to  assist,  sh*mld  l)e 
&eatc<l  and  lean  the  head  a   little   fnr\>'ard  ;   artitieial  teeth  nhould  be 


Fio.  2?. — Btmnach-pump. 

removed  and  tight  clothing  ltK)senetl.  The  tube  is  carried  to  the  hack 
of  the  tongue  and  the  patient  jusU'd  to  swallow.  As  he  ^hK'ri  so,  the 
tnl»e  is  gently  pii>hod  into  tht*  ^•sophagur-  and.  wiiilo  the  |>atient  bresUhes 
rt'gularly  and  makes  oecu^iinial  t^-fforts  at  swallowing,  it  is  puii-sed  by 
very  moderate  pressure  int«i  the  stomacli.  In  the  ai)senee  of  n  stomaeh- 
tul>e  a  piece  of  ordinary  rublwr  g-.ts-tubing  witli  a  funnel  inserted  in  one 
end  can  be  made  to  take  its  place.  As  a  rule,  a  pint  of  water  should 
at  once  be  intnKluee<l  int<t  the  sttimai^h  through  the  tul>e  and  i*emove<l, 
and  till*  o|>eration  repeated  four  or  tive  times,  or  imtil  it  is  evident  that 
the  r'ontents  of  the  stomach  have  l>een  efficiently  washeil  t*ut.  Anti- 
dotes may  generally  advantageously  l»e  placed  in  the  wiiter,  as  a  |x»r- 
tiiin  almost  surely  remains  in  the  stomach  and  delays  the  action  of  the 
pr»ison. 

The  stomach-pump,  if  at  han<l,  is  flomewhat  to  be  preferrtxl  to  the 
tul>e,  as  it  affords  a  surer  means  of  emptying  the  stomach,  es|H'cially  if 
the  latter  contains  a  considendilc  anjount  of  undigested  f«KMl ;  but  tlie 
rffcct  of  the  pump  can  be  obtained  nearly  us  well  by  the  use  of  the  tube 
if  pmvidwl  with  a  bulb  (set^  Fig.  23). 

However  the  stomach  it*  emptied,  the  contents  shoidd  be  received 
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in  fwrfectly  nlean  bf)wlrt  or  buckets  and  caiMiilly  inspw^ted  to  ascer- 
tain if  jiny  poison  rocMi^nizsiMo  bv  its  physiojil  properties  \s  present. 
'I'liC  otkir  of  rjirlxtlio  arid;  Inrtiiijnus  purtiflos  of  ph<J8pb(>rus ;  lioavy, 
\vhit4^,  s]innngly  sftliihle  grains  of  arsenic  trit»xid  (arscnirnis  acid),  etc., 
are  fWtjiii'ntly  iuip(>rtant  irnides  in  deterniininjj:  the  exact  character 
of  the  |M>is()n  nsiil  atul  in  directing  approjiriate  fni'iUnicnt.  It  is 
desirable  in  all  mses  lo  save  a  part  or  ull  of  tlu'  material  ejected 
for  subsequent   ulieniieal   analysis,   in   ease   of  legal   inquiry. 

In  poisoning  by  the  corrosive  acids  and  alkalis,  it  is  generally  con- 
wi<lrred  in:idnii>sible  l>y  most  autliorities  to  use  either  emetics  or  the 
.^tonincli-tiilM!',  on  aironnt  of  the  danger  ol'  prfxliieing  perft^nition  of  tlic 
stomach  or  es<*pha);us  from  softening  of  tliese  parts  bv  the  eorrosive 
agent.  In  this  fi>rm  of  poisoning  it  is  commonly  recommended  that 
relianee  be  placed  on  copious  dilution  by  water  or  milk  and  the  use  of 
appropriate  efiemiwil  aniiihitea. 

Hemrrn'ter,'  however,  differs  with  most  of  the  writers  in  regard  to  this 
matter,  and  1  believe  with  reason.     He  says  :  **  In  six  cases  of  poison- 


Pia.  25.— 8oa-nibT>er  fllomachtube,  wUh  funnel  and  cxhaait  bulb. 


ing— one  with  lye,  two  with  oil  of  vitriol^  or»e  with  stnuig  ammonia, 
and  two  with  earlxilie  acid — the  tube  was  usefl  immediately  after  the 
patients  reaeluMl  the  bosjiital.  As  snrli  4'iises  run  gi^^-at  danger  of  a  eor- 
n^sive  ]>erfonition  we  have  persotuillv  use<l  the  tnU-  jind  lit  the  jmtient 
taki'  his  elianccs,  which  wen'  better  in  tlu-sf  eiises  than  in  thow^  where 
the  tube  was  not  uswl."  He  says  further :  "  We  make  so  explicit 
a  statement  of  tnnitment  Iweatise  we  had  experience  with  two  cases 
where  the  luitopsv  showe^l  thai  rc*cnver\'  might  have  Ixvn  possible  (i\^ 
not  rnue-ji  sul[>bnrie  at'i<l  ha^l  naelied  the  stomach)  if  the  treatment  had 
been  more  heroic — /,  r.,  if  the  tube  had  been  used  for  the  timely  removal 
of  the  pnisoTi," 

II.  Antidotes  are  of  two  lands  ;  1,  Those  that  act  mechanically  ; 
2.  Those  that  art  ebemically. 

1,  Antidotes  that  act  ma'hnnimlhj  are  either  those  that  envelop  the 
poison  in  wime  insohible  material,  or  those  that  coat  the  mucous  mem- 
brane of  the  stomach  in  a  similar  manner  ;  in  either  case  the  result  being 
a  verj'  greatly  n'duccd  rate  of  absorption  of  the  i^>isououH  I.K>dy.  The 
'  Ih^ease^  of  the  Stomach,  second  pdilion,  UMX>,  p.  448. 
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most  important  of  these  substances  are  iktsand  oils,  milk  (on  account  of 
the  ooagulum  of  casein  formed  in  the  stomach),  the  white  of  eggs,  and 
charcoal  in  a  moderately  fine  state  of  subdivision.  The  latter  acts  by 
absorbing  the  poison  within  its  pores,  and  is  es|>ecially  efficient  in  connec- 
tion with  the  organic  poisons.  Fats  and  oils  are  of  very  wide  utility, 
both  on  account  of  materially  retarding  the  absorption  of  the  poison, 
and  also  by  protecting  the  mucous  membrane  of  the  stomach  from  cor- 
rosive or  irritant  action ;  in  case  of  poisoning  by  phosphorus,  however, 
they  are  entirely  inadmissible,  as  tbey  dissolve  the  poison  and  render  it 
much  more  active,  and,  for  the  same  reason,  milk  is  undesirable  unless 
it  has  been  well  skimmed.  It  is  sometimes  stated  that  milk  is  also  in- 
admissible in  poisoning  by  arsenic  trioxid,  its  alkalinity  favoring  solution 
of  the  poison,  but  this  objection  is  not  well  grounded,  since  tlie  reaction 
of  cows'  milk  is  practically  always  feebly  acid,  at  least  to  phenol- 
phtalein.^ 

2.  The  proper  diemwal  (uttitfote  for  each  poison  will  be  given  later 
on  in  the  discussion  of  the  individual  poisons,  and  only  a  few  points  of 
general  interest  need  be  considered  here. 

The  majority  of  antidotes   that  act  chemically  do  so  by  reacting 
with  the  poison  to  produce  an  insoluble  or  sparingly  soluble  compound, 
and  one,  therefore,  that  is  either  inert  or  of  only  slight  toxicity.     The 
use  of  common  salt  as  an  antidote  in  ])oisoning  by  silver  nitrate  is  an 
illustration  of  this,  insoluble  and  consequently  harmless  silver  chlorid 
l)eing  produced  by  the  chemical  action  of  the  antidote  upon  the  poison. 
Some,  however,  act  by  changing  the  cheinicid  character  of  the  poison 
without  the  protluctiou  necessarily  of  an  insoluble  body,  as  is  the  case 
when  acids  are  used  to  neutrtdize  caustic  alkalis,  and  when   potassium 
))ennanganatc  is  administered  as  an   antidote  to  morphin.     It  should 
always  be  borne  in  miud  in  the  use  of  chemical  antidotes,  in  whatever 
way  they  act,  that  the  com|)onnds  prothu^l  are  often  only  relatively  harm- 
less, and  that  if  allowed  to  remain  in  the  stomach  for  some  time  serious 
n-sults  may  be  pr(xIuo(»tl ;  thus,  ferric  hvdroxid  when  use<!  to  antidote 
arsenic  unites  with   the  latter,  producing  a  com[Hmnd  of  very  spariiig 
solubility  in  pure  water,  l)ut  as  it  is  somewhat  soluble  in  dilute  acids,  it 
\f^  liable  to  be  dissolvctl  and  tlie  i)oisonous  proj>ertit's  of  the  arsenic  re- 
ileveloped  if  allowed  to  remain  in  the  stji>ma<'h  for  some  time.     In  all 
oases,  therefore,  it  is  well  after  the  administration   of  an   antidote  to 
empty  the  stomach,  re|H':iting  the  o|>er:Uion  a  number  of  times. 

In  the  selection  of  a  ohemiail  antidote  a  substance  should  always  be 
chosen,  wlien  practicable,  which  is  by  itself  as  nearly  harmless  as 
possible,  so  that  if  an  vKi^vi^'^  is  given  it  will  do  little  or  no  damage, 
I  nu8,  in  choosing  an  acid  to  antidote  a  corrosive  alkali,  vincgtir  or  lemon- 
juice  are  greatly  prefei-able  to  sulphuric  or  hydnwhhtric  acid,  which,  if 
given  in  too  large  (juantitv  might  tn-Ciision  as  nuich  injurv  as  the  original 
poison. 

If  a  case  of  poisoning  is  seen  late,  and  es|>ecially  if  free  vomiting 
•^as  already  been  established,  it  is  often  assumed  that  no  j>oison  remains 

*  Duclaux,  Pr'mclpen  de  laiier'ie^  p.  27. 
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in  thf  stomachy  and  timtcon.seqiunitly  nnti(lote«  are  unnecessan'.     Such, 

in  fact,  i^  often  the  ax^o,  Imt  it  is  hy  no  nivans  always  w».  Antiiiott'H, 
wliotlior  acting  rheiiiii-ally  or  nu'dianimlly,  sluniid  not  only  bo  given  as 
early  us  i-His^iMe,  but  tlivir  adniiniHtrution  should  l>e  kopt  uj)  until  it  is 
absolutely  certain  that  no  niort?  of  the  |x»isou  remains  in  the  fitoinarh. 
Sonic  jHtisrins,  i'sp<.'<*ially  arsctiic  in  tlio  lorni  of  tlie  trioxid.  arr^  pronr  to 
|)t'isist  ill  the  sinnuifli  f<>r  many  ltoiir>,  fnijucntly  in  spit<'  of  |>rofii>f 
vomiting.  Jn  a  «isc  exainiuod  by  the  writer,  hi  whieli  tle^ith  oemrred 
eigliteon  hours  after  the  administration  of  a  teaspoouful  of  arsenie  tn- 
o.xlil,  and  in  wliich  eojiious  vomiting  had  omtiniud  for  sevend  liours, 
a  fraction  uion-  than  six  grains  nf  the  jmi^^m  wen-  found  in  the  .-tomaeh 
after  death,  largely  in  the  undissolvevl  fitnn,  a^llHring  closely  to  the 
uuieoiis  membrane.  In  another  oastr  in  which  dnith  t<-'ok  place  li^rty- 
oight  liours  afleran  unknown  (|uantity  of  arsenie  trioxid  had  btn-n  taken 
for  suicidal  |>arjKise,  nearly  twn  grains  <tf  the  undissolvt-d  [Hiison  wetv 
found  in  the  stnniach.  Pitpl'use  vondtiiig  had  ocenrriHi  soon  alter  the 
pois4>n  was  tiikeu,  and  the  phy^^ician  who  was  ojillKi  in  twelve  hours 
Inter  thought  it  unneee?;sary  to  wash  out  the  sttmiaeh  (tr  give  antidote?, 
unfortunately  fe<^*ling  muvinced  that  all  (he  |Mjisoii  had  bi'cn  ntva'*sirily 
ix-movcd  by  the  al)undant  >  onnting. 

It  nuist  l>c  admitted  tliat  it  is  sfmietinies  extremely  difficult  to  deter- 
mine when  all  the  }>oi&on  has  been  rcUKivwl  from  the  Httmiacli,  and  when 
antidotes,  therefore,  may  be  safely  dist^intinued  )  tlie  use  of  IleiuM-h's 
le^t,  however,  in  ease  of  jHtisoning  by  arsenic,  autinmny,  or  nuTcurv*, 
gives  ns  eruielusive  information,  suid  the  odttr  of  the  vomiled  material 
is  of  great  wnice  in  arriving  at  correct  eouclusions  when  carbolic  acid 
or  other  poisons  oi'  {'hapa<*teristic  tKlor  have  Ik^u  taken.  In  iMiisoniug 
by  opium  nnd  its  derivatives  it  is  especially  imjMtrtant  to  coulinuc  tlic 
use  of  antidotes,  as  it  is  well  known  that  however  these  juasons  iU'c 
adnaiiiistered,  their  poisonous  nuajthiii  i.s  rlimiiuited  Xn  a  eonsidiralde 
degree  bv  the  nuiemis  mcmbmue  of  (he  stomach  ;  washing  out  that 
organ^  therefore,  and  the  administration  of  antidotes  are  8er\*iecable  at 
almost  all  stages. 

Universal  Antidote, — In  east*  no  information  is  at  hand  in  regard 
to  the  nature  of  the  |¥>ison  taken,  it  is  evident  that  the  exact  antidote 
cannot  Ik*  administered.  Under  these  comlitious,  however,  it  is  not 
infre*]uently  highly  atlvaiitiigeous  to  give  a  combinatifHi  of  two  or  more 
substances  of  a  harmlrss  chanurter  which  art*  eflieieiU  at  legist  in  a 
modt'iiite  degree  in  autidoting  a  nnnd>er  of  ])oisons.  Sevenil  cotnlana- 
ti<ais  of  this  elmrjicter  have  l)een  suggested.  Perhaps  none  serves  (he 
purpose  as  well  as  a  mixture  of  pidverizeil  eliureoal,  tannic  acid,  and 
niagnesin,  using  about  two  parts  of  the  first  to  one  jmrt  each  of  tln' 
other  tw<i.  Tlie  mixture  mtiy  be  given  in  d<>s('s  of  a  lienpfng  teasp(H>n- 
ful  stirre<l  up  with  water  and  may  Ik-  fiXH|uently  n'|H'ate<l,  as  none  of  the 
oonHtituents  is  harmful.  The  clian'Oid  acts  phyHically,  taking  uji  alka- 
loid.fl  and  miuiy  other  poisons  iiUo  its  ]>ores,  greatly  retarding  their 
absurpti'Hi  by  tlu'  system  ;  the  tannic  ai'id  precipitates  alkaloids  and 
many  of  the  metals ;  and  the  magnesia  neutralizes  acids,  anil,  I'txt  to 
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ferric  hydroxid,  is  probably  our  best  antidote  for  arsenic.  The  mixture, 
consequently,  antidotes  more  or  less  efficiently  a  wide  range  of  [K)isons 
and,  somewhat  questionably  however,  has  received  the  ap})ellatiou 
"  universal  antidote."  It  should  not  be  used  to  the  exclusion  of  more 
thoroughly  appropriate  antidotes  when  the  exact  nature  of  the  {)oison  is 
known  ;  and  with  this,  as  with  all  other  antidotes,  vomiting  should  be 
encouraged  or  the  stomach  washed  out  shortly  after  the  administration 
of  each  dose,  except  a  final  one,  wliich  is  preferably  left  in  the  stomach. 

Physiolosfic  Antidotes. — The  antidotes  we  have  been  considering 
act  either  mechanically  or  chemically  ;  but  there  is  another  class  of 
bodies  often  used  in  the  treatment  of  poisoning  wliich  prodiice  their 
effect  purely  by  physiologic  action,  and  hence  have  Wn  designated 
"  physiologic  antidotes."  Such  are  atropin  in  the  treatment  of  |)oison- 
ing  by  morphin,  and  chloroform  in  strychnin-ixjisoning.  The  term 
physiologic  antidote,  however,  has  been  objecte<l  to,  and  i>erhaps  justly, 
for  such  substances  do  not  truly  neutralize  the  poisons  for  which  they 
are  given,  but  simply  antagonize  their  effect  and  that,  too,  only  in  part. 
On  this  account  the  more  appropriate  term  for  them  is  undoubtedly 
physifAoffic  antagonist)*.  Probably  the  best  example  of  physiologic 
antagonism  is  that  shown  by  atropin  and  physostigmin.  Atropin 
accelerates  the  heart's  action  while  physostigmin  slows  it ;  atropin 
dilates  the  pupil  while  physostigmin  contracts  it ;  atropin  arrests 
glandular  secretion  while  physostigmin  increases  it ;  atropin  stimulates, 
while  physostigmin  depresses  the  central  nervous  system.  In  most 
other  cases,  however,  the  antagonism  is  usually  limited  to  only  one  or 
two  of  the  effects  pi*oduced,  their  action  in  other  ways  not  infi*e(|uently 
being  synei^istic.  Thus  atropin  increases  the  reflex  function  of  the 
central  nervous  system  while  morphin  lessens  it,  and  consequently  the 
former  in  small  doses  may  be  used  with  advantage  as  a  |wirtial  physio- 
logic antagonist  in  the  treatuient  of  opium-[>oisoning;  but  in  other 
respects  there  is  little  or  no  real  antagonism — in  fact,  their  toxic  action 
in  certain  ways  coincides,  and  consecjuently  if  atropin  is  administeriHl 
in  opium-poisoning  it  should  Ikj  only  in  limited  quantity. 

Among  other  physiologic  antagonisms  may  l>e  nicntione<l  atropin  to 
pilocarpin,  str}*chnin  to  nicotin,  digitidis  to  aconite,  chlond  to  strychnin, 
caffein  to  morphin,  and  each  of  them  has  l>et'n  used  in  the  treatment  of 
poisoning  by  the  other. 

III.  In  the  majority  of  c^ses  of  |>oisoning  it  is  the  |K)ison  that  enters 
the  circulation  that  prmli^ocs  most  or  all  of  the  hannfnl  results,  an<l  it 
is  exoewlingly  im|>*>rtant,  therefore,  that  elimination  should  Ix-  en- 
courage<l,  so  that  the  dangerous  agent  may  be  remove<l  from  the  ImmIv 
iiii  s(K)n  as  possible.  The  <'xpeninents  of  (.'lande  Bernard,  showing  that 
if  the  elimination  and  tiu*  abs(»r]>tion  of  a  ])oisi>n  are  kept  c<|ual  harmful 
resnlti*  do  not  apj>ear  or  are  rtnluced  to  a  niininunn,  are  of  great  interest 
in  this  connection. 

The  chief  emunct<irics  by  which  poisons  are  eliininatiHl  are  the 
kidneys,  skin,  and  Im>wcIs,  and  all  of  these,  therefore,  should  Im-  stimu- 
lated to  their  fullest  activity.     The  kidneys  an-  of  spiH'ial   importance, 
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as  in  the  majority  of  teases  tbey  are  the  chief  avenue  of  eliniiuatiou  of 
must  poisuns.  Diuretics,  nmsoqiiently,  slioiiM  l>e  rxhilfitrd,  niu!  of 
tlioe  poriiui>.s  the  best  is  pure  water  eoi)i<>u.sly  aihiiinistereil  after  the 
jx>rs<m  has  been  removed  from  tlie  ^tiimaeh  ;  anil  small  doses  of  pittas- 
siuiii  acetate,  digitali>,  diiirctiii,  or  otiier  >innhir  diuretics  may  he  addi-d, 
if  not  <ither\vi.-e  oniitiiii]HlIc;ite<l.  Hn*  al^[^lk•atlons  nvor  thi*  re^i^iii  of 
thi'  kidueys  will  s<MiK'tinics  stimulate  tin m  \u  activity,  e!^|K'c*ially  whrii 
they  are  eoiijj^ested  by  the  irritant  iiiHueuee  of  the  |H)iHm,  The  unue 
should  not  be  allowed  to  accumulate  in  the  bhidder,  but  should  be 
dniwn  ntf  by  a  eatlieter  from  time  ti>  time,  if  tlic  [witient  is  luiaiile  to 
Vi>iil  it  naturally.  The  boweU,  if  iiiaetivc,  slmuld  U^  emp(ie«l  by  cuenias 
of  (ejiid  water  or  by  the  n<hninistratit)n  of  mild  laxatives,  and  the  skiu 
sliould  In-  kept  active  ]>n  tenibly  by  warmth,  but  mediciital  diajtlioretics, 
such  as  piloc;ir]»in  ^dveii  hy|u»tlermicidly,  are  sometimes  of  great  utility, 
esjK'cially  if  the  kidneys  |)ersistcntly  relume  to  ])erf*n'm  their  oftiee. 

Tlie  suewss  obtaimtl  iti  ei  riaiu  diseases  of  toxi<,'  origin,  such  as 
puerpend  eclampsia  and  otiier  forms  of  uiTuiia,  by  the  hypodermic  fu- 
jection  of  normal  salt  solution  (hyj»HlermorIysis),  has  Iwi  t4»  tlie  aj>pli- 
e^ttion  of  the  same  measure  to  the  In-atuu'iit  *»f  |M»isoninp.  The  remeily 
acts  by  dilutin|Li;  the  poison  in  tht;  bloml  and  by  favoring-  the  action  of 
die  riiuiinative  organs,  e,^|>eci;dly  ol'  tiie  kidneys.  The  ojX'nilion  is 
|HTfoniied  by  attaehiutr  an  ordinary  irripitor  to  a  larpe  hyiKxlennic 
needle,  taking  i-are  that  the  li(|uid  usetl  and  evein-thinp  about  the  ap|>a- 
i"atus  liYv  tlHiroti^hly  strrile.  The  solution  can  1h'  nia<ie  with  suHicicnt 
accnnicy  by  dissidviti^  a  heapin;:  IcaspiMiufnl  u\'  c(tnunoii  salt  in  ;i  (piaii 
of  iKiiliiig  water.  SihIiuui  carbonate  ami  certain  otlier  sdis  hnv*'  at 
times  l»een  used  to  replnct^,  iu  jjart,  the  MKlium  cidorid.  It  should  he 
adndni>ter('d  at  a  tcmfK-niture  of  about  110°  F.,  and  a  quart  is  liciiemlly 
u-<'d,  ailhiiiifrii  liair  or  a  ipiartir  <if  tliis  t|iinuti!v  i>  sivmctimcs  tit  lie  prc- 
ferroii.  Tn  oases  where^  some  di-lay  in  its  action  is  prrmissihie  the 
warm  s.'dt  solution  mav  advantageously  ix'  administered  by  the  lower 
bowel  (euten">elysis),  as  there  is  then  uo  danger  of  infeeti«)u  frf>m  im- 
perfect s-tcriiiz;itit>n.  On  the  other  hand,  iu  casi'  of  poisons  that  acrt 
with  )jrcat  rapiditv  we  mav  even  resort  to  tfie  intravenous  injection  of 
the  saline  sohition. 

Sevend  cases  luive  been  rtvorde<l  showing  the  great  value  of  the 
above  treatment  by  saline  infusion.  Typical  anmng  them  T  may  i*efer 
to  the  ease  r»'|wirt(.tl  bv  Ilirsi/h  and  Edcl  '  of  ]thcnyl-hydr(>xylamin 
poisoning  with  rccMV*'r%',  after  the  use  of  .-vtitntdation  and  vcnes<Ttit>n 
folhnve<i  by  the  subcntam'ous  injection  of  a  liter  of  a  st»lntion  eonlatning 
0.*{  per  cent,  of  so*lfuru  ehlorid  and  0,4  ]>er  cent,  of  sodium  carlxmate; 
and  to  a  caise  of  poisoning  by  K  gmins  of  morplnu  taken  hyjMKKTmically 
rcp>rt(^l  by  Willonghby/  in  which  after  strychidn,  atro]iiu»  and  oilier 
measures  had  Imh-u  unsurivssfully  triiil,  the  infusion  of  a  liter  of  salt 
sohiti4in  in  the  Hank  le*I  to  a  rapid  recovery. 

IV.  Iu  most  cas<\^  it  is  the  systemic  effects  of  poisons  that 

»  Brrlm.  k(in.    Wor/tn,Hrf,r.,  Oct.  U,  ISyo,  p.  891. 
«  The  Lafuet,  May  10,  1M)2,  p.  1810. 
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are  chiefly  dangerous,  and  these,  therefore,  as  well  as  the  local  action, 
should  be  combated  from  the  beginning.  Anodynes  should  be  ad- 
ministered for  the  control  of  excessive  pain ;  strychnin,  nitroglycerin, 
and  digitalis  given  for  threatened  heart  failure ;  and  artificial  respiration 
or  faradization  of  the  phrenic  nerve  used  in  the  event  of  failure  of  res- 
piration. Inhalations  of  pure  oxygen  are  often  of  service  in  case  of 
deficient  oxygenation  of  the  blood,  and  chloral  or  chloroform  is  of 
great  value  in  controlling  convulsions  resulting  from  heightenetl  reflex 
irritability.  The  patient,  as  a  rule,  should  have  his  strength  conserved 
by  being  kept  quietly  in  bed,  and  the  fewest  possible  outsiders  should 
be  allowed  in  the  room.  Artificial  heat  must  be  employed  in  case  of 
coldness  of  the  surface  or  of  the  extremities,  and  general  stimulants, 
such  as  alcohol  in  small  doses,  ether  subcutane<;)usly,  ammonLi  by  inhala- 
tion, and  strychnin,  preferably  by  hypodermic  injection,  should  be  used 
as  indications  arise.  In  connection  with  each  poison  later  on  special 
details  of  treatment  will  be  given, 

POSTMORTEM  EXAMINATION. 

The  postmortem  examination  should  be  conducted  as  directed  in  the 
article  on  that  subject  on  |>age  23  et  seq.  of  Vol.  I.  A  few  special  points 
only  need  be  considered  here. 

In  case  of  suspected  poisoning  it  is  often  thought  sufficient  to  examine 
the  alimentary  tract  alone  ;  this  view,  however,  is  entirely  incorrect, 
and  in  all  cases  a  thorough  examination  of  all  parts  of  the  boily 
should  be  made,  l)oth  to  determine  the  presence  or  absence  of  disease 
and  to  disclose  the  remote  effects  of  the  poison.  It  is  only  by  making 
a  complete  investigation  that  entirely  reliable  results  can  be  secured,  and 
this  is  especially  important  in  the  event  of  a  judicial  inquiry,  when  the 
exclusion  of  deiith  from  disease  of  tlie  kidneys,  heart,  bniin,  or  other 
distant  jxirts  is  often  of  great  value.  It  is  also  frequently  considered 
sufficient  in  cases  of  suspectetl  |>oisoning  to  remove  the  stomac^h  ouly 
for  chemical  analysis,  but  this  likewise  is  a  mistake  ;  a  \mvt  of  the 
l>*)wels,  both  kidneys,  and  the  liver  should  in  all  oases  also  be  removed 
for  chemical  investigation,  and  it  is  desirable  in  most  instances  to  preserve 
the  brain,  spinal  cord,  heart,  any  urine  that  may  l>e  found  in  the  bladder, 
ami  a  quantity  of  the  bhxnl ;  if  death  from  chloroform,  ether,  or  other 
anesthetic  is  suspected,  the  lungs  also  should  Ik*  removed  for  examina- 
tion. 

Each  organ  should  Ik*  placcnl  in  a  separate  wi<le-m(uitluHl  glass  jar,  and 
it  is  seemingly  almost  unne«vsarv  to  add  that  these  and  everything  else 
with  which  the  organs  come  in  contact  should  he  scnipulouslv  elcjm. 
Ofcsisional  mistakes,  however,  liave  arisen  from  neglect  of  this  point. 
The  writer  is  personally  ao(|naint(Hl  with  a  wise  in  wliieh  the  life  of  an 
unquestionably  innocent  man  was  plaotnl  in  jeoparfly  by  the  discovery 
of  arsenic  in  small  amotmt  in  the  remains  of  his  wife,  who  died  some- 
what suddenly,  although  without  the  slightest  symptoms  of  arsenicjd 
poisoning.     It  was  subsequently  demonstrated  that  the  |K>ison  entered 
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the  organs  at  tlio  liitu'  of  tlif  |w>stinortoni  examination  by  their  being 
jil:i(tKl  ill  :i  Ixtwl  ran  I  (.'.■<- ly  sii|>[)(*s4'(l  to  Iiavt^  l)roti  ilt'iuij  Imt  which  renllv 
bud  u<llieri!ig  t*i  it  a  .small  anmuiit  *A'  a  highly  ai>enical  viubahiiing  fluid. 

The  jart*  containing  the  different  organs  eliunid  be  carefiilly  scjiIhI 
as  soon  as  prut'ticahli*  ixi\vr  the  parts  have  l>ecn  jiIih^m.!  in  lln-ni,  An 
excellrnt  means  (if  in'complishing  this  i>  to  wrai>  rarh  Jiir  M.'|ianilC'ly  in 
a  pic'cc  of  Hrtii  |>!i])er,  whtrh  slmulJ  be  held  scviu'ciy  in  |thu'e  i»y  naiTow 
tape  or  st<tut  twine  passing  <»ver  and  aroinid  the  jar  sevenil  times. 
Melted  sealing-wax  shouUI  he  dropped  over  the  top  and  bottom  of  tite 
j»a<'kage  as  well  as  at  numerous  points  <in  the  ex|)os(»(l  edge  «if  the 
wra|>[Mng-pa]H:-r  and  at  iuUTvaU  on  the  tape  nr  twin*',  and  impressions 
made  in  tlie  wax  witli  a  private  seal,  or,  in  i-jist*  this  is  uot  at  hand,  with 
the  seal  cif  a  bank  or  express  eonipany  or  M'ith  stmie  rare  eoin.  If  the 
waling  is  pt*t»per!y  done,  it  is  quite  imyKissiUle  to  gain  aecesH  to  the  jar 
without  niutihuing  the  paekage,  and  it  a  fiords  a  |>erftHl  safeguard,  tlieiv- 
fore,  agaiii>1  secret  tampering  with  the  4irgans  while  they  aiv  being  con- 
veye^l  to  the  chemist  or  the  patlif)ktg»ht  for  examiuation. 

The  evidenees  aJfonlnl  l»y  a  postmortem  examination  in  a  ease  of 
sns|>et^te*l  pois(»ning  are  ini|Mirtant»  but  aa-  raix'ly  eonelusive.  With 
the  exception  ni*  the  eoiTiisives,  wliose  e:inhtic  etfeets  on  the  montli, 
throat,  ami  stomach  aiv  often  entirely  ehartieteristie,  no  poison  pnxlnees 
appearances  that  are  not  praelically  identical  with  those  that  inatf  be 
(H-easioni^nl  by  disease  or  other  natural  causes.  It  was  formei"ly  helievt^nl, 
and  ami»itg  the  iininlbrmnt  it  is  still  s(i[t[Kised,  that  nijiid  dccomiMi^ilimi 
of  the  body  and  extensive  discolm-alion  an*  pviilenee  of  death  fVotn 
p>isoning ;  this,  however,  has  long  since  been  tlmroughly  dis[)nived, 
poisons  having  no  spinific  action  in  aocelemting  putrefaction^  hut,  on 
the  contrary,  sonu^  tif  them,  like  arsenic  and  mercury,  at  times  apjH'ur 
to  hav(*  a  preserving  iuHutJU'c,  Kxirenif  rigidity  of  the  muscles  after 
death  is  gi'ucrally  produi-ctl  by  strychnin,  but  t'(|ual  rigidity  may  be  occa- 
sioned hv  (UHlinarv  rigor  inoi'tis,  and  in  i'X<'eptioua!  (r:tst»s  it  may  jtcrsist 
as  long  from  the  latter  cause  as  from  strychnin  ;  a  dark  fluid  cimdition 
of  the  bltMMl  usirallv  Oillows  ]H»isMiung  by  helladomia.  aconite,  and  manv 
other  neiMiitic  jiois^ms,  but  a  similar  >taTe  i>  jtrodneeil  hy  uremia 
and  by  certain  infcH'tious  diseiises  ;  fulness  of  the  vessels  ^^i'  the  bnun 
is  usuallv  seen  as  the  results  of  opiiim-|Hiis4ming,  but  the  same  condi- 
tion i'*  iwcasiouMi  by  inflammatioti  of  the  bniin  and  many  other  cerebral 
diseases;  the  congestion  of  the  spinal  cord  which  generally  follows 
death  iiv)m  str}'ehnin  is  als^i  olwerved  after  deat!i  from  tetanus,  liydrrj- 
phobia,  and  spinal  meningitis  ;  fatty  degenenition  of  tlie  liver  and  other 
internal  nrgtms  is  <A\en  produced  by  phos[)liorus  and  arsenic,  but  it  is 
also  found  as  the  result  of  age  and  oi'  e^^rtain  diseases,  such  as  tuber- 
culosis, puer|x»ral  eclanijisia.  and  aeutc  yellow  atrophy  ;  nn<l  niJnesp  of 
the  stomach  and  bowels,  whieh  are  the  conimoni'st  of  all  the  |M>stniortem 
indications  of  irritant  poisoning,  are  uniformly  ob-^erved  ae  the  confie- 
quence  of  the  gastritis  and  gastro-<*nteritis  of  disease. 

Brouardel '  nn^ords  numerous  instances  of  sudden  death  from  iilcer- 
^  Arfurlrs  d'hvffiine publijue,  1902,  vol.  xhii.,  p.  12. 
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ation  and  perforation  of  the  stomach  and  bowels,  from  rupture  of  the 
heart,  gall-bladder,  and  Fallopian  tubes,  from  intestinal  strangulation 
and  impacted  gall-stones  and  feces,  from  unsus]>ected  dial>etes  and 
Bright's  disea^,  and  from  other  causes  of  auto-intoxication  which  in  a 
marked  degree  presented  tlie  symptoms  of  acute  jxnsoning.  Failure  to 
excrete  the  toxic  substances  produced  after  an  exceptionally  hearty  meal 
or  excessive  indulgence  in  alcohol  may  likewise,  he  states,  cause  death 
under  conditions  which  might  suggest  poisoning.  According  to  this 
authority,  in  from  2o  to  30  per  cent,  of  all  cases  of  sudden  death,  no 
lesion  can  be  discovered  to  which  it  can  be  referred. 

Death  may  occur  from  poisoning  and  no  postmort<*ra  evidences  of  it 
be  iliscoverable,  and  many  cases  of  this  kind  are  on  record.  Even  the 
appearances  that  are  the  most  chumcteristic,  and  which  arc  usually  looked 
for  with  the  greatest  confidence,  may  be  entirely  wanting,  Casj)ar  *  re- 
cords a  case  of  death  from  strychnin  in  which  there  was  not  only  no 
unusual  rigidity  of  the  muscles,  but  no  other  evidence  of  death  irom 
the  j)oi3on  ;  and  in  the  i'ase  of  Lucy  Heidelmeyer,  which  the  writer 
investigated  in  1887,  the  stomach  and  bowels  showed  not  the  slightest 
evidence  of  irritiition,  but,  on  the  contrary,  the  mucous  membrane  was 
paler  than  usual,  although  she  died  of  acute  arsenical  poisoning,  as  a 
legid  inquiry  cle:irly  deraonstratetl. 

The  chief  value  of  a  postmortem  examination  in  a  case  of  susi>ected 
poisoning,  aside  from  securing  organs  for  chcmiail  analysis,  lies  in  de- 
termining whether  such  apj>earances  are  present  as  arc  usually  pro<luced 
by  pf)L'<on,  or  at  least  are  compatible  with  it,  and  in  disclosing  the  pres- 
ence or  absence  of  natural  causes  of  death.  In  regard  to  the  first  of 
these  points,  it  should  be  borne  in  mind,  however,  that  the  postmortem 
appearances  produced  by  no|)oison  are  always  the  same,  and  sometimes, 
as  before  stated,  even  the  most  clianictcristic  marks  may  be  wholly 
absent ;  and  concerning  the  second  jx»int  it  is  scarcely  necessary  to  state 
that  death  may  occur  from  poison  even  though  the  [>orson  at  the  time 
was  suffering  from  a  serious  or  even  necessarily  fatal  malady. 

X))  |)ostmortem  investigati<m  can  be  oonsidennl  entirely  complete 
without  a  careful  microscopic  examination  by  a  com|x'tcnt  pathologist 
of  at  l€jast  the  heart,  kidneys,  ami  liver,  and  also,  if  j)ossible,  of  the 
brain  and  spinal  conl.  When  practicable,  a  bacteriologic  examination 
of  certiun  portions  of  the  b(Kly,  cs|Kvially  the  liver,  spleen,  kidneys, 
lungs,  and  the  heart's  blood,  should  be  made  to  determine  the  presence 
ur  absence  of  ba(;teria,  which  we  know  may  sometimes  be  the  cause  of 
fatal  symptoms  similar  to  tln>se  pnKluce<l  by  some  |>oisons.  A  bacteri- 
ologic and  microscopic  examination  of  the  bowels  may  also  be  useful  in 
cases  of  suspcct^'d  pois^tning  sliowiiig  dyseiitenc  symptoms.  These  ex- 
tcndetl  tests  and  cxaininatious,  however,  while  always  desirable  from  a 
scientific  stand]>oint,  and,  in  case  no  poison  is  found  in  the  ImmIv  by 
chemical  analysis,  highly  ir»nx»rtaiit,  are  rarely  if  ever  essential  to  the 
investigation  of  a  case  when  |M>is(tn  is  discovered  in  well-marked 
quantity. 

*  Viertrljahrfischr. /.  gerieht.  Med.,  July.  1874, j>.  7. 
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CHEMICAL  ANALYSIS. 

Since  it  is  only  in  excfpticmal  instances  that  a  rase  can  be  positively 

estaUMsfifd  as  one  of  [loistming,  4.-rt!R'r  by  tlio  syni])t<i!ns  or  \\iv  post- 
mortem ap|)oiirancej5,  or  even  l>v  IhiIIi  oonibinwl,  a  final  di?cision  in 
regard  to  tlio  matter  can  genoniliy  be  rGiU-hod  !?olcly  by  the  aid  of  a 
ch(^miral  analysis.  It  should  iiirt  bo  inniorstood,  b«m'over,  lliat  in  all 
instantv^  a  dioniiivi!  analysis  is  indis[tonssibl(*  to  pmve  that  deiitii  rt'snltetl 
from  jw)ison,  or  that,  in  evtnit  of  an  analysis,  the  finding  of  firtison  is 
essiential,  for  outside  oiivutnstancos  may  l)e  of  siic-h  a  coiu'lusive  clmr- 
acter,  and,  in  occasional  instimces,  the  symptoms  and  ]>ostmortem 
ap[H*aran<*os  may  be  so  cliaracteristie,  as  to  remove  all  doubt  as  to  the 
nature  of  tlie  case.  In  the  well-known  Palmer-Cottk  case  '  that  occurreil 
in  Kii^rliind  in  iSoo,  Palmer  was  trie<l,  convicttnl,  and  exeeute^l  for 
killing  Cook  with  strychnin,  altboufrb  chemical  analysis  failed  to  jvveal 
the  prt'>cnci' of  the  poison  in  the  biniy  after  dcsith  ;  the  incriminating 
einrnnistances  wen*  h>  stirinjr,  and  the  symjitonis  displayc*^l  by  the 
deccasi'd  so  ehuractoristio,  as  to  pmve  conelusi\ely  the  guilt  of  the 
accuse*].^ 

It  is  commonly  supposed  that  the  stomach  with  its  contents  is  the 
only  orpin  uix-osary  i'nr  chiitiical  :ni;dysis  in  a  case  of  suspt^tw!  piiison- 
injr.  While  it  is  tnic  that  in  nio>t  cases  the  stomach  is  the  nH»st  tie,sir- 
able  part  i»f  the  ImhIv  for  examination,  other  organs  sliould,  whenever 
jxissiblct  also  Ix-  submitti'd  to  analysis,  and  of  tho^e  the  most  important, 
as  a  rule,  are  the  liver,  kidm-ys,  and  b«iweU,  in  the  order  lu  which  they 
aiv  named.  The  brain,  spiruil  coiil,  fieart,  bliKjd,  and  nriue  are  fn^ 
quenlly  of  service,  anc],  in  faet»  there  is  ^ca^cely  a  |>art  ot'  the  lj<jdy 
that  may  not  be  examined  with  profit.  In  the  «ise  of  William  Avery, 
who  died  of  susjH'ctcd  ]K)is*jnin^  at  Fort  Collins,  Colorado,  in  1890, 
the  discovery  (»f  arse'nie  in  the  muscles,  ^^kin,  Jind  bones  furnisheil  im- 
pirtant  evidence  al^T  idl  the  visei-m  and  the  lirain  had  been  removed 
and  eonsunu'd  in  intHmelusivc  tests.  It  i^hould  be  remembered  (hat  the 
poison  found  in  the  sftunnch  and  thai  extnicttsl  fmni  the  other  orpins 
have  a  ipntc  diftcrcnl  rehjtion.  The  poison  in  the  stomaeh  is  not,  as  a 
ruk',  the  toxii-  niatei-ial  (hat  has  jirodnceil  <Ieath  ;  it  has  not  yet  entered 
the  eireidation,  iind  any  djunatre  th»(  it  may  have  <l<me  is  purely  hfcid  ; 
on  the  other  hand,  the  poison  in  the  liver,  kidneys,  bniin,  etc.,  is  the 
part  tliat  has  caused  the  dtvitb  of  tlie  person  ;  it  has  been  absorln'd, 
has  circulated  in  th*'  bh>fMl,  siml  has  been  dcp^^site^l  in  the  parts  from 
which  it  is  extnictnh  It  shtudd  al'^o  lie  liorne  in  mind  that  a 
person    nmy  die    from    the   effects    of  a    jioisnin,  and    none   Ix'  found 

'  For  a  full  account  of  this  celebrated  case,  see  Turdiou,  Ann.  d'hygiine,  18W,  vol. 
vi.,  p.  371  ri  grq. 

*  It  *hnuld  [K-rhaps  ItetiUifsl  that  Piilmer'a  guilt  hiw  not  b*H>n  universally  admitted. 
Recently  Hpnuupi]<?l  [Ann.  (Vhfftiine^  11*02,  vol.  xlvii.,  j>.  Ii8).  nftpr  reviewing  iJie  oftpe, 
wtncluili^  lh»t  CiMik  died  nni  of  i.trvrhiim-,  hut  uF  urvmiupciiMdiinjr-  Tht  puttinurtom 
oxaiiiinatiiiri  showed.  In?  bt'liove*.  that  th*-  rlfmiHfKl  wiis  iinffipnnc;  fVom  unillsonverwi 
Briirhtfi  dit**'n&i',  und  that  cxcew^ivc  induli^f-nc**  in  iilouhol  und  thn  tnhle  brought  on  a 
iuddcn  attack  which  ended  bin  lifu.  Brouiirdel,  huwcviT,  evidently  ovftlovks  the 
znonil  cirt'unifltune)*,  aomo  of  which  were  almoot  ovcpwhelmingly  convincing. 
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in  the  stomach,  it  having  been  entirely  removed  from  that  organ  by 
vomiting  and  absorption.  It  is  true  that  afler  death  from  poison  none 
of  the  latter  may  be  found  by  analysis  in  any  part  of  the  body,  but  it  is 
more  likely  to  have  disappeared  entirely  from  the  stomach  than  from 
the  other  organs. 

In  addition  to  the  various  parts  of  the  body,  vomited  mutter,  sus- 
pected food,  any  urine  that  may  have  been  passed  during  life,  medi- 
cines, and  clothing  may  often  be  submitted  to  chemical  examination 
with  great  profit,  important  light  frequently  being  thrown  on  a  case 
by  the  results  of  such  an  investigation,  lu  the  Maybrick  ease  the  dis- 
covery of  arsenic  in  tlie  handkerchief  and  in  the  clothing  of  the  accused 
constituted  one  of  the  most  important  evidences  against  her. 

The  chemist  who  is  called  upon  to  make  the  analysis  should  be  not 
only  one  who  is  thoroughly  trained  in  general  chemistry  but  also  one 
who  has  a  go<xi  knowledge  of  anatomy,  physiology,  materia  medica,  and 
toxicology.  His  integrity  should  be  above  the  remotest  suspicion.  The 
su^estion '  that  two  chemists  should  j>erform  the  analysis  together,  and 
should  conjointly  give  testimony  regartling  the  residts,  is  an  excellent 
one,  and  should  be  carried  out  whenever  practicable.  The  sole  objec- 
tion to  this  plan  is  the  greatly  increased  expense,  but  when  life,  liberty, 
and  reputation  are  at  sttike  this  ought  not  to  weigh. 

The  analysis  should  be  conducted  in  a  room  whose  doors  and  win- 
dows are  kept  locked  and  sealed  at  all  times  when  the  chemist  is  not 
personally  present ;  no  one  except  the  analyst  himself  should  be  admitted 
to  the  room  during  the  progress  of  the  investigation,  and  under  no  cir- 
cumstances should  any  poison,  other  than  the  reagents  used  in  the 
analysis,  be  permitted  in  the  apartment.  All  chemicals  used  in  every 
operation  should  be  known  from  actual  tests  by  the  chemist  himself  to 
be  free  from  all  impurity  ;  the  guaranty  of  dealers  in  chemicals  should 
never  by  itself  alone  i>e  depende*!  upon.  It  is  excee*iingly  dasirable 
that  coincident  with  the  analysis  of  each  part  a  blank  test  should  be 
made  in  which  an  artificial  mixture  of  foods,  or  a  part  of  a  calf's  liver, 
ecjual  in  weight  to  that  of  the  organ  openite^l  ujmn,  is  subjected  to 
exa<!tly  the  same  procedure  as  is  the  part  in  question,  the  same  chemicals 
in  the  same  quantity  being  used  in  both.  Unless  the  result  of  the 
blank  test  shows  no  poison  the  analysis  of  the  suspected  organ  cannot 
be  depended  upon. 

It  is  sometimes  urged  -  that  in  ever\'  analysis  for  poison  new  appa- 
ratus should  be  used.  In  the  opinion  of  the  writer,  however,  this  is  not 
only  not  necessary,  but  is  scarcely  to  l>e  re<*ornnK'nde<l.  It  is  well  known 
that  articles  of  glassware,  and  sometimes  of  |)orcelain,  (xvasionally  con- 
tain arsenic  and  other  poisonous  metals  which  may  be  in»partt*<l  to  rnat*^ 
rial  placetl  in  contact  with  them.  For  this  reason  it  is  far  better  to 
use  ap[)aratus  which  has  previously  been  employinl  in  a  blank  test  that 
hiis  given  negative  results,  eonehisive  evi<lenee  being  thus  ohtaintnl  that 
none  of  the  vessels  contain  poisonous  constituents,  or  at  least  viehl  none 

'  Dragendorff,  Ennittfhmf]  r,,n  Qiftm,  |».   14;    U<cs<*.  Manttnl  nj   Toxio4.^  p.  24H. 
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to  the  niatrn!il  uiulor  txaniiniitioii.  It  .seems  jilmast  unnecessan'  to  add 
lh;it  (Vcrv  pk'<v  of  appaniltis  must  ho  s<Tii[Milons]y  t'l^-aii.  Kixrh  aitiole 
^lioiild  I>o  wa-shcnl  M-punili'lv  just  iit-fure  usin^  it,  pivllralilv  lirst  witli 
liiiiitc*  ;ilcolit»li('  solution  f»i*  pttaivsiiini  liydroxid,  then  with  wanij  dilute 
liythNM'liInpir  arid,  and  iiiiaiiy  with  an  abuiulanoo  of  warm  water, 

A>  a  ruir  sonit'  indic^atimi  is  afforded  f>y  tlu"  syiajUmns,  jKi.'^tTiHirtem 
a]>]»L'j»raiK*i's,  or  circ'imisln]io<.^i;  surntnndiiijLj  the  oa^t-,  ui'  the  [inisou  that 
may  be  jiivseni,  and  this  in  olteii  a  most  iuipt>rtmit  jLruide  in  eondiR'ting 
the  chemicii!  aualysif*.  This  is  especially  true  in  xhose  niinierotas  eases 
in  whieh,  nii  ai-efpiint  <if'  eX|K.'nse  t.r  laek  nf  .sidlicienl  niaterinl,  a  direct 
tf^it  inn.>*t  be  ii:ade  lor  one  jmiIsou  or^miip  of  pnisrms.  In  all  instaiiet^s, 
hnweviT,  wheiv  it  is  jiraelitahK-  a  <-oni])K'te  .-^ean-li  >lutuld  l>e  made,  so  as 
nut  only  In  determine  fidly  what  [loison  or  poisons  are  present  but  alsio 
to  affoitl,  what  in  many  cases  is  of  nearly  equal  vahic,  evidence  oi'  the 
absence  of  other  toxic  substauees. 

Previuti:?  til  hi'jL^innin^  ihe  chenii«d  examination  of  any  ot^an  it 
hhuuld  be  ihoi-tiii^hly  ius|H'ele<l  ant]  weij^heti  ;  and  iu  eii.se  of  the  contents 
of  the  stomach,  vomited  matter,  thnHl,  <fr  other  liuid  or  semirtuid  Hib- 
stances,  the  material  should  also  lie  measuretl.  The  interior  of  the 
stonnu'li  ami  llie  sloniach-enntents  shonld  In-  mo.^t  eritieaUy  examined, 
b'lth  with  the  liuaidiHl  eye  and  with  a  hand  maguilying-j^laKs,  tor  the 
pnsence  ui'  undiss-olveil  poiwms,  Huch  as  ari>eine  trioxid,  Paris  green, 
linnps  of  opium,  aiwl  tlie  sitMis,  leaves,  and  other  parts  of  pois<jnotis 
plant.<,  and  uW>  for  mechani«d  irritants,  like  jiowderi-cl  glass.  The 
evidence  thii?-  anVniled  is  (Wijiiendy  of  the  most  cotivtucirig  character. 
The  iKlor  of  the  material  sliMuld  also  be  caivfully  dctermiuetl  and  the  reac- 
tion to  litmii^f-papcr  observed.  In  case  of  the  contents  of  the  st^jmaeh  or  of 
vomited  matter*  the  clitscst  attention  shonld  be  f>aid  to  the  natun'  of  the 
food  pre-M'ur,  a  nnero>cop4'  of  mi'dinm  [Hiwi-r  often  Ih^iu^  u.mhI  witli  great 
:]dvanta*:e  to  deniimstnite  the  pres^'nei'  or  ahsetire  of  starch  gnmuh^, 
muscular  Hber,  and  vegi-tahle  tissue,  and  to  tlisclosc  their  exact  character. 
The  identity  of  the  material  nn<ler  exmnimitioii  and  very  many  other 
points  lU'i-  not  i]ifre<|n(*iitlv  eslablished  l>v  tlie  evidence  thus  oblainiHl. 

The  first  stejt  in  a  chnnicid  analysis  ti>r  poiMHis  is  usually  the  sepa- 
raH<in  of  the  latter  fr«*ni  (lie  accompanying  orgimir  material,  and  the 
priH'cssc-s  in  g(M]cnd  for  jiccomplishing  this  are  givt  ti  below.  It  is  only 
after  such  sepanition,  and  suhscfpient  puriliciition  if  necessary,  that 
clicnnral  anil  physirdogic  tests  can  onlinai'ily  be  applied  widi  any  degree 
of  i-rrlidnlv^  the  pri's«'nee  of  t'om]ih'X  oi'gjmic  matter  gcm'ndly  l>cing 
fatal  to  (he  development  of  conclusive  reactions  for  most  ]*oisnns.  In 
connection  with  each  in<livi4lual  poison  the  characteristic  tests  for  it 
will  l)e  giveii,  and  also  the  methods  which  may  Ix*  enipl!>veil  for  ex- 
intctiug  it  from  the  various  orgims  ;  we  give  Ih'Iow,  however,  a  sys- 
tematic pr(M_M.tInre  for  se|mniting  ]niis(ms  in  genet-ab  and  while  iu  many 
cases  this  scheme  mav  advantagciiuslv  h^'  simplified  or  nuHliHt^d  in 
many  wavs,  the  general  principles  involvi-^I  are  such  as  arc  most  use- 
Inlly  cmplityetl  in  nearly  all  instances. 

The  substance  to  be  analy/xnl  should  tirst  be  very  finely  comminuted 
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■with  a  piiir  of  sharp  scissors,  choppiug-kiiilt-,  or  hashing  machine,  or 
by  pulverizing  in  a  mortar,  and  it  is  then  dividetl  into  three  equul  por- 
tions, one  to  be  set  aside  tor  use  in  ease  of  aeeideiit  or  for  additional 
tests  if  any  are  netthtl  ;  another  to  he  usnl  for  tlie  extraelion  oi*  vnia- 
tile  and  siihsetiuenfly  of  niiiiend  poisons  ;  and  the  third  to  be  eniphiyed 
for  the  deteetit»n  of  oi-ganic  poi.iotis. 

In  some  cases  when  the  amount  of  material  is  very  small,  or  tlie 
quantity  of  |K)ison  present  ifs  lK*lievt.Hl  Uj  be  luinute,  it  may  Ix'  iieoessiirv 
to  divide  into  two  jwirts  only,  one  for  the  volatile  and  rniner-al  poisons, 
and  the  other  for  the  t>rg;niie  jHtisous,  no  |>orliiiji  iH-iii^  set  aside  as  a 
reserve.  tS»,  tt>o,  if  eircuinstunce-i  p*)inl  to  the  adniinistnitiim  of  a  cor- 
rosive acid  or  alkali,  it  is  necessary,  if  a  complete  examination  is  to  be 
made,  either  to  divide  the  material  into  inur  parts  (one  U'ing  ustnl  for 
testing  for  thes*?  snbstanttes  and  the  others  dis|>os4Hl  of  a.^  above),  or  to 
devote  the  tliird    reser\'ed  portion  to  this  pnr|x)ae.     It  is  obviously, 


Apparatus  for  dlatiUtnR  in  ftcsm. 


however,  very  important  whrnever  praeticjd»le  1o  keep  some  part  of  each 
organ  or  substmee  tested  as  !i  r^-serve  snpptv.  Arri^lcnts  mav  hap]M»n 
even  with  the  most  cjuvful  manipiihition,  or  additinnal  and  unrxpeeled 
tests  may  be  ni^ie<l  as  (hr  investig-ailon  profxttls,  and  the  res<'rve<l  jxirt 
may  become  alma^Jt  indisjienssilile. 

If  the  proi-ess  is  pro|H'rly  eondnetetl,  the  same  portion  of  material 
may  be  use<i  without  loss  or  oth*'r  inaeninii-v  for  tlu^  sfp;ir:iTion  of  vola- 
tile |>oisons  and  thru  for  the  dftertion  of  minend  sHb-itaiKN-s, 

Separation  of  Vohti/e  PoUons. — The  matrrJid  bnmglit  to  the  oonsisi- 
tence  of  a  thin  gruel  by  the  addition  of  distilled  wat^T  if  nec^essary,  and 
made  of  slightly  arid  reaction  (If  not  already  so)  by  adiling  a  little 
tjirtjkric  acid,  is  |)lar(*d  in  an  apiKinitn^  for  distilling  in  stcant,  which  is 
ertnne<;te<l  with  a  Ltebig  eorideii>er  tlinmgh  whii-h  verv  cold  water  eir- 
culntes  (see  F*ig.  '24).  Hejit  is  earrfully  a[)pltfd  an<l  the  distillate  is 
collected  in  several  fractions,  each  one  amounting  in  volume  to  about 
Vol.  I  r. -21 
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one-fifth  of  the  material   in  the  fla»*k.     The  operation   should   l>e  con- 

ducltMl  in  a  <lark  mon*,  and  \vitli  a  screen  ]»hu'e<l  ht-twetn  tiif  tlimie  *>f 
the  lam]>  and  the  condeUf^^T^  iu  order  that  nuy  |)ho»}>hore.sixiice,  indiiu- 
tive  of  the  presenee  of  phosphtiruti  iu  the  material  uuder  examinatjou, 
nia}'  he  seen. 

After  three  or  tour  fnieiions  have  been  ee»lleeted,  or  sooner  if  it 
appears  tliat  nothinj^  further  Js  di.^Lillin^  over,  tlie  a[>[>anilus  is  alltiULil 
to  eotrl  and  magnesia  (•;trefully  added  until  tlie  mixture  is  of  verv  feebly 
alkaline  ixsietiim.     The  mixture  i.s  then  a^aiu  distiUe^l  it^  before. 

The  tltMi/htff  Jroni  thr  irrid  iniichrre  inav  eontain  (amonji  iither  less 
impitrtjuit  vulatile  poinnis)  aleohuLs,  aliiehyds,  ethers,  earliitlie  ari4l 
and  other  phenols,  bTOmiu,  iodin,  phosphorus,  einiiphor,  eldnral^  chlnro- 
f<»rni^  turpi-ntiiie  and  other  volatile  hydrnearb(jn>.  e:^seiitial  oils.  iiitrt»- 
glyeerin,  nitntbenzeni',  hen/,(ii<'  aeid^  salieylie  aei<l,  livdroevanic  aeid^ 
hydroeiiliirir  neid,  and  nlher  vfjhitik^  aeids. 

The  ifii<fi//(tlr  front  the  <i/ktiliiu-  mij-fnir  may  rontiiin  atnnnmia,  anilin, 
coniiii,  niet^tin,  and  iilhrr  vohitile  haws. 

Tif  eaeh  nf  these  distillatts  the  apfimpriate  te^ts  f<fr  tia^-  sevenil  poisons 
that  may  Ih*  present  iire  u*  he  jipplird  as  dinel^ni  in  snhscfjuent  eha]>ters 
in  cninnceTi<in  with  tlio  iudivifhial  poisims. 

A  nninher  of  the  substance.-*  in  tlie  above  lifits,  such  a.s  camphor, 
salicylic  aeid,  anilin,  eoniin,  nicotin,  and  either  volatile  bases,  naay 
appear  also  in  the  resultvS  fif  the  examination  for  *)rgaTdc  poisons,  as  will 
be  seen  later. 

After  the  two  ilistilhitimis  as  desiTilied  ab<fcve  are  completed,  the  con- 
tent-^ of  the  flastk  are  washed  into  a  fioreelain  caj)sule,  any  excels  of 
moisture  from  eondensetl  steam  renmved  by  earefnl  evaponition  on  the 
water-lwith  If  deenietl  ntve^'^irv,  and  the  ndxture  then  submitted  tn  ex- 
amination i<»r  the  dete<*tifin  of  in<»rgiinie  or  mineril  jwiisims,  nothing 
having  been  done  in  the  above  fi]n'rations  to  de.stroy  or  vohitiHz<'  them. 
r  JCxfitntntifitm    for   Mittrral    IWmonn. — A    number   of  prtxresscs   have 

'  been  <levised  for  tlie  extraetion  of  nunend  poisonn  in  toxieologic  investi- 

I  gations,  in  nlmost   all  of  whieh    the  *irst  proct-<lnre   is  the  destructitm, 

I  more  or  less  4'oinplete,  of  the  org:ini<*   mattrr  with  whieh   the  piisnn  is 

a.ssoeiati^l.     One  i>f  tlie  earliest  nu-tlKuls  suj^^'sted  for  this  ]uiqH»5<'  was 
'  the  aetual  eonibnslion  of  the  fjrganie   matter,  either  alone  or  after  mix- 

,  tnre  with  eertain   oxidizing  agents   like  |>otassiiini   nitnite,  as  ]iraetised 

i  bv  (>r(ila,'   the    faihi-r  of  lu^Mlern   toxieol<»gy.     In    thest-   proe<'Sses   the 

'  mntfrial  to  l>e  ojH-nited  iijHin  is  ]>ropL*rly  drie<b  introduced   into  a  cruci- 

ble or  other  suitable  ve«f-el,  iind   hejtte<]  in  contact  with  the  air  nntJl  the 
«  orgfinit*  matter  is  ectrnplet^'ly  bumei:l  away  ;  thr-  ash  is  then  treated  with 

acidulated  water   and   the  ^aoluti^'U  obtained   tt^tetl  for   the  presence  of 
!  poison.      Tluf-  jirovess    has   the  advantage  of  simplicity  and  directness, 

(  and  is  still  sometinie>  mshI,  as,  \\}v  instance,  occasionally  in  testing  urine 

(  for   the   presence  of  lead.     Since,    however,   during   the  combustion   a 

number  of  tlie   most    ini|>ortant   mineral   poisons,   such   as   arsenic  and 

'  Orttia,  Traiie  des  puisons^  ou  iuxicotijfrie  pcuiraie,  1818,  second  cditiun,  vol.  i.,  pp. 
105,  a07,  etc. 
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mercury,  are  partially  or  wholly  expelled  and  lost,  the  method  has  but 
limited  application.  The  most  generally  useful  processes  are  those  in 
which  chemical  reagents  are  employed  to  remove  the  organic  matter, 
and  there  are  two  chief  methods  at  present  in  use ;  the  first,  that  of 
Gautier,  in  which  nitric  and  sulphuric  acids  are  the  destroying  agents ;  and 
the  sec-ond,  thjit  of  Fresenius  and  Babo,  in.  whieli  the  oxidizing  effect  of  p«^ 
tassium  chlorate  when  heated  with  hydr<K'hloric  acid  is  taken  advantage  of. 

Process  of  Gaufier.^ — This  process,  founded  on  the  older  methods 
of  Danger  and  Flandin  ■  (in  which  sulphuric  acid  alone  was  usetl)  and 
of  Fihol '  (in  wliich  a  mixture  of  nitric  and  sulphuric  acids  waa  em- 
ploye<l),  has  itself  btn^n  modified  more  or  less  by  Chittenden  and  Don- 
aldson '  and  by  Cliapui:*.''     The  method  is  best  carried  out  as  follows  : 

One  hundred  grams  of  the  material  to  be  examined  are  placed  in  a 
capacious  casserole  and  trcjited  with  30  grams  of  nitric  acid  and  moderately 
heated.  The  mixture  liquefies  and  assumes  an  orange  hue,  when  it  is 
removed  from  the  heat  and  (5  grams  of  sulphuric  acid  added.  This  usually 
causes  a  somewhat  violent  reaction  and  the  mass  l)ecomes  dark  brown. 
It  is  again  heattnl,  either  on  a  s:iiid-bath  or  air-bath,  until  carl)onization 
l>egins  and  the  black  mass  commences  to  adhere  to  the  side  of  the  vessel ; 
it  is  then  rtMnoved  from  the  sounic  of  lieat,  allowwl  to  cool,  and  10  or  15 
grams  of  nitric  acid  distributed  over  the  mass  drop  by  drop.  It  is 
again  heatetl  until  white  va|>ors  have  completely  disiippeared,  when 
the  mass  is  allowed  to  cool,  pulverized,  and  boile<l  with  two  or  three 
successive  p)rtions  of  water  containing  a  sixth  of  its  volume  of  hydro- 
chloric acid.  The  mixture  is  filtered  hot ;  in  the  carbonaceous  mass 
\ei\  on  the  filter  are  to  l>e  fouml,  in  sparingly  sohible  combination,  more 
or  less  of  the  silver,  lead,  bismuth,  tin,  barium,  and  strontium,  which 
may  have  been  present  in  the  original  material,  while  in  the  filtrate  are 
all  the  other  metals,  excepting  mercury,  which  in  this  process  is 
either  entirely  or  in  great  part  lost  by  volatilization.  The  residue  and 
the  solution,  being  now  free  from  organic  matter,  may  he  examined  by 
the  usual  systematic  procedures  of  qualitative  analysis,  if  a  complete 
search  for  all  metfds  is  to  be  made  ;  or  if  but  a  single  substance,  such 
as  arsenic,  antimony,  or  lead,  is  sought,  more  direct  and  frequently 
more  delicate  tests  may  he  used,  su(»ii  as  are  <lescribcd  in  connection 
with  the  individual  |>oisons  in  the  succeeding  section. 

The  process  as  <lescrilH'd  above  and  the  various  nuwlifications  alluded 
to  have,  however,  at  h'ast  one  si'rious  inconvenience — tiie  conversion  of 
the  org-anic  material  in  the  final  stage  into  a  solid  carbonaceous  mass 
from  which  the  eoniplote  extraction  of  the  metallic  poison  is  extremely 
<liffi<'ult.  It  is  true  that  by  pulverizing  the  material  ns  directed  and 
re[>esite<lly  treating  it  with  hot  acidulate*!  water,  most  of  the  mineral 
substances  are  almost  entirely  dissolve<l  ont.  Traces,  however,  of  even 
the  more  readily  sohible  are   likely   to  be  lost,  and,  as  already  stated, 

'  Annates  fh'  r/iimif  rf  t/f  p/,t/.-<ufti,\  IHTH,  tlftli  ^icrit's,  v<»l.  viii.,  p.  884. 
'  DtiiiKPr  Pt  Kliindin.  /V  forMtttir,  P:iri>;.  IS-tl.  j>.  35;   Flandin,  Traiie  des  poisons^ 
vol.  i..  p.  (lis. 

*  Thtnes  fie  la  Fncuiti-  ihs  Snrm-f!*  (h-  Paris,  1848. 

*  Amrrican  Chrniimi  Jutirnal,  vol.  ii.,  p.  *j;tr>.  J  Pr/rin  He  fojrin^offi^,  p.  150. 
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silver,  load,  hismuth,  tin,  iMiriuiu,  niul  stmiitfuin  roiuaiti  tn  a  ^rcaltr  (*t 

](»-*,"  t'Xtctlt  ill  t\w  f*;irIi(itKicr(iijH  n'-i<hlc',  ;iil<l  r;U\    lie  ti'.st(,(|  tor  iMily  \vitll 

wiinetlilfirulty,  T't  iviiilmK-  thuM*  tk'l*wt>  Giiutifr^  hu>  iiiort'  njcentlymmii- 
ficMJ  iu«s  metLotl,  uning  a  larger  aiiHHiat  of  nitric  acid  and  a  lower  decree 
nt'  tirat,  in  MJrli  a  inaiintT  as  to  ^nvr,  after  the  di'striiclioii  of  the  ur^niif 
inattiT,  not  a  solid  laclHjnaeoims  mass.  Uiit  a  lir|niij  inat<^'nal  i'ri>ni  whirli 
tlu-  rxtraclluii  of  tlie  various  nu-tallir  [mmmius  in  their  full  iinminit  \>  easy. 
This  Jiiodilicaticni,  like  the  original  proress*  was  deviM^l  (>|M^-iidiy  Inr 
the  detection  of  ai'senic,  and  lor  tliih  ]Hir|)Ohe  it  ih  parlieularly  us<*fnl, 
Imt  it  may  Ue  ad\  antiii^eonsly  employed  tor  the  Hpuralioii  itf  uny  of  (he 
metals  exi'e[it  niert-ury,  a  jwirt  or  even  all  t*i'  wliieh  may  hv  lo^t,  us  in 
the  original  nietli<Hl. 

(rttittiir^ff  winfijial  jjrovi-HMj  »s  jiraetistHl  liy  the  writer,  is  as  follows: 
Oil  ion  ^mnis  uf  the  material  there  are  (Huiriiil  from  150  to  (id  f^ninis  of 
pure  nitric  neid,  the  amount  depending  upon  the  eharacler  of  ihe  mate- 
rial iHHTiitiil  <in.  One  gnnn  tA'  >ulphurie  aeid  \>  misv  added  and  the 
mixture  is  heated,  prefendtly  on  a  water-bath  at  first,  in  a  poreclain  eap- 
sule  until  liipiefartion  is  prockieed  and  the  material  heenmes  thieh.  It 
is  then  reniovetl  frnni  (he  heat  and  not  inon-  than  H  or  1 M  gnuns  of 
pure  sulpliurie  aeid  are  added.  The  mixture  is  henteil  ajiriin  ralluT 
strfMigly  (eare  being  taken,  h*i\vever,  here  ami  el>ewhere,  thai  the  ttni- 
poratnre  shall  not  [)e  high  eniiugh  to  prodnee  earlHjni/.atioii).  taken 
from  the  heat,  iuid  nitrie  aeid  pmire^l  over  the  material  a  little  at  a 
tinn*  until  npnii  healinij  it  Ut  a  jminl  \vh4're  Ihiek  VM|iors  of  sulplnirie 
ncid  are  t^iven  off  Iherc  is  left  in  the  4'ap>nle  a  brr^wn  liijriid  ]iraetieallv 
nnearlioni/Jihle  at  the  tenip<*ratnr['  at  whieh  snlphurie  aeiil  <'innnienees  to 
boil.  ITsually  ab<uit  hO  gninis  of  nitrie  aeid  are  re^piired  for  this  pnr- 
p(*se,  luit  sometimes  a  eonsi4li'nd)ly  lar^-r  amount  is  niinletl.  In  cer- 
tain ea>es  thr'  <h'striu'tino  is  tliflienlt,  and  sueeessive  |w>rtions  oi"  nitrie 
aeiii  have  to  he  a(hled  many  times.  When  a  iH*int  is  finally  reached 
where  the  nitric  ai-id  prtxhiccs  scarcely  any  inrlher  oxiilizing  ett'ect,  the 
acid  In  once  men?  driven  (»fil"  hy  heat,  the  material  aliowe<i  to  cnol,  a 
little  snlphnri*'  acid  addfnl,  ami  the  smaM  (piantily  of  re>idnal  hrown 
!i<]nid  p(*ured  with  constant  stiiTiufj  into  (iOO  to  7(H)  c.v.  nf  distilled 
water.  The  capsnle  is  wasfied,  and  the  washings  niv  added  to  the  pre- 
vittus  liipnd.  A  finely  sulnlivided  h^Avnish  material  falls  to  the  L>4»ttom 
of  the  receptacle,  jukI  the  sn|K:'nuitaut  li(|uifl  is  more  or  less  dark  in  color. 
The  lii)nid  is  filtered.  The  residue  ou  tfie  filter  is  to  he  tr-stefl,  as  in 
the  ori^iuid  pr«K-css,  tor  silver,  h-ail,  hisinuth,  tin,  hariam,and  strontium, 
while  the  filtnite  is  examined  for  ti-nces  oi"  these  (whi4'h  may  have  pas.«ied 
more  or  less  into  f*olution)  and  for  all  the  other  metals. 

Prorefoi  of  FreMfnius  trnf!  Bfiho.' — This  i,s  much  the  most  generally 
UM'ful  of  the  various  methods  that  have  Ik^cu  devis(><l  ior  the  destruction 
of  nrj^iniic  nialtiT  ;  it  eiiahles  one  to  test  for  all  minend  pcdsons,  none 
heinj:  volatili/cfj  as  in  the  prtKTss  of  (lautier.  The  proecHlurt*  is  Ijaned 
on  the  fact  that  when  pvitassiuni  c!ilorate  an<l  liydrvx-hlorie  aeid  are  luatrd 
together,  chlorin   and   oxids  <>f  ehlorin   are   ahnndantly  evolved,  which 

'  <*irfn/»/M  rrru/iiM,   ISfttl.  vol.  cxiix.,  |i.  {iHi't. 

'  AhtmI.  rf.  Chetnie  u.  Pharmarie^  lfi44,  \nl.  xlix.,  p.  308. 
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have  an  eiierjiretically  ik^structive  aotloit  mi  almost  all  forms  of  orfi^nic 
material.  The  i»n>cf>s  in  foinidtHl  on  ilu*  oldi-r  mothixl  «tf  Jaw|iic'laln/ 
in  which  a  stream  of  chlorin  conducted  into  tlie  mixture  was  usttl  i'i>r 
the  name  purpoht^. 

In  lisin^  till?  prixt's,*;,  tlie  siis|H'<'tiHl  niati*ri:tl  is  jihuv*!  in  a  r4i|ia<'ious 
evaponitini^  dljili  or  Ha.-k,  riiix*.^!  with  :i!iiitit  a  tliirtl  of  its  vukiint'  of 
IiydrochKirio  acid,  and  ^I'litly  hfatiil  oti  a  vviUer-lKttli ;  fi'oni  tiiiu*  to  time 
pinches  of  pulverized  ]>otas9ium  ehlonitt-  are  addcd^  and  the  volnme  of 
the  mixtui^  should  Ik'  kept  up  hy  oeetiisitiiiully  {Hiurlii^  in  a  Uttte  distilled 
water.  The  addition  ol'  the  clilorate  is  eiKitiinKMl  until  the  mixture  has 
a  thin  eonsistem^*,  a  uniform  straw-yellow  color,  an<l  no  particles  of 
orjninic  matter  remain  ^*us|>e^Ide1I  in  the  liquid  excujitinj;  more  or  less 
fat,  which  in  this  pnicess  i.i  ouly  iiieonipletcly  attacked.  The  mixture 
18  now  fdternl  and  the  insoluhle  material  thonni^hly  waslieil  with  hot 
water.  In  tlie  n-siiine  on  tlin  filter  are  to  hv  found  any  silver  that  may 
have  been  prer'ent,  in  the  form  of  the  ehlond,  and  more  or  less  of  the  lead, 
barium,  and  strontium,  as  sulfihates,  and  tluse  metals  are  to  be  lestid  for 
in  this  mixture.  The  amount  of  lead,  Uiriuni,  and  strontium  found  in 
the  residue  depends  on  the  tpiatitity  of  sulphuric  i\M  or  sulphates 
present  in  the  original  substimcc  or  prmlneiHl  by  (oxidation  from  the 
sulphur  of  the  orj^anit^  (roui|Hmnds  Jurini^  the  dc>trurtion  of  tlic  latter. 
Barium  and  strontium  iire  likely  to  t>c  completely  [iret'ipitated,  but  h-itd, 
unless  in  lar^je  amount,  may  pass  entirely  into  solution,  its  sulphate 
being  s(»mewhat  solubh*  in  ex<^ss  of  warm  hydroc^hlone  acid,  esjH'cially 
in  the  presence  of  ehlorids  4»f  sf>dinm  and  [niiiL--siuni. 

Tile  filtrate,  in  which  are  to  be  found  all  the  other  metals  Ls  to  lie 
mnderateiy  heateil,  and  any  exce^  of  chlorin  removed  by  passing 
through  it  a  nipid  strtvim  of  ciirlwm  ilioxid.  Sodium  sulphite  is  then 
ailded  in  sufHeient  rpiantitv  to  <!;iuse  the  liipiid  Ui  -rnell  strong  of  sid- 
phur  ilioxid.  and  the  ginitle  heating  continued  nniil  tht^  iwlor  of  the 
dioxid  lias  <lisap|>earetl.  The  object  of  using  tiic  sulphite  (for  which 
sulphurous  acid  may  Ix?  substituted  if  more  cf>nvcnient)  is  to  rwluce 
any  arsenic  present  fnnn  the  form  af  arsenic  acid^  in  which  it  existf  In 
the  lirpiid,  to  arscuous  acid,  in  which  slat*'  it  is  much  more  easily  pre- 
cipitaletl  by  hydn^g^Mi  snlphid  in  the  succeeding  sto]>  of  the  pnH'<*ss. 
If  the  liquid  Is  exceedingly  acid,  it  is  well  to  ncutraii/.e  it  [mrlially  by 
the  addition  t>f  sixlinm  carbnnat*'  (for  in  the  presence  of  too  great 
acidity  antimonv  and  tin  are  likelv  to  Ih-  imperfectly  or  even  not  at  all 
precipitated  by  hyilriHgen  sulpht*!),  after  which  ll  is  put  in  a  Husk,  the 
tempcpatun*  niiseci  to  and  kept  at  about  70°  C.  (loH'^  F.),  and  a  wnshe<i 
stream  of  pure  hydrogen  sulphid  from  an  automatic  gtmerator  (see  Fig. 
25)  pas8o*l  s<imewhat  slowly  through  it  ior  thnn:  or  four  hours.  It  is 
then  allowed  gradually  t-o  crml,  the  stream  «'f  hydrogen  sul[>hid  still  oon- 
tinuing,  and  when  entirely  cold  the  gas  is  st(»p|MH|,  the  tlask  well  stop- 
pored,  and  set  aside  in  a  warm  place.  At  the  end  of  twenty-four  hours 
it  is  again  h<»nte<l  to  Ttf^  (\,  tr^^ited  with  hydntgen  sulphid  exactly  as 
l>efon*,  the  flask  again  stoppcre*!,  and  oncv  more  -^el  aside  hi  a  warm  place 
for  another  twcnty-f»»ur  hours.     If  at  the  end  of  this  time  the  liquid 

'  CumpUn  rcwius,  IMS,  v<il.  xvi.,  p.  2fl. 
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snielU  stnmjr  of  hy<ln>p»n  sulphi*!,  jis  is  almost  always  tlic  wise  if  the 
o|MTatif)n  liiis  hwn  j)n>]M_-r!y  coiKliu-teil,  the  ]tri_'c'ipjt:»ti(m  nmy  hv  cou.-^id- 
vvvi\  nnn\i\vti' ;  l>u(  W  tluTr  is  little  nr  no  (Hlnr  of  tlu*  pis,  tin'  ojH*rati<»n 
iLS  (linH't*"!!  almve  nui.st  lie  ivpouttnl  unlil  the  (it*.siiv*l  ivmiU  is  obtainwl. 
The  cont*'nts  of  the  flask  are  then  thmwn  on  a  filter,  and  tlie  precipi- 
tnte  well  wushttl  \vitl»  \va(-('r  containing  a  littlr  !iydroji:t:Mi  snlj^hid  in  solu- 
tion. Tlio  jirrripitatc  c'<>nr:rujs  iti  tho  titnn  t>i'  sulplnils  niiv  nien-iiry, 
liisiMutli,  rni:lniiuu]»  cnpppr,  arstniic,  antimony,  tin,  ^oUV^  an<l  platinum, 
and  a  pjirt  or  all  of  tlio  k-dd,  that  may  have  Urtj  present  in  tlu'  ori|;inal 
tiiuteriai,  wlule  in  the  filtrate  are  al]  the  other  metals  excepting  silv<T, 


^^^^^^i 


Pio.  25.— Appftrfttus  for  h7drng:cn  lulpbld. 

hjirliim,  and  sttNmtiuni,  whirh,  as  we  have  seen,  are  left  it»  tlu.'  rcsidne 
after  thr  ilestruotion  of  ort^anie  matter  l>v  p>t4iKsium  cliltunite.  The 
precipitiiteil  sulphids  and  the  liltnite  may  U-  examim-^l  l>y  the  usual 
metliiKls  of  tjiialilative  analysis  ;  or  if  mily  one  or  tw<i  metiiis  are  in 
qiu^stion,  sihorter  and  perhaps  nmre  delitate  test-*  may  Ik?  ut*e<l,  a>f  sug- 
gest^sl  in  einineeti«tn  witfi  the  (ranlriT  pnn-ess. 

ProvejtH  of  f)tfifrJ — T\vf^  <ihjt.vti(*n>  have  W^ii  nrge^l  to  (he  pn»ces.s 
(»f  Frcscnins  and  Baln»,  namely,  tliat  snndl  (piautitie>  of  arseide  may  he 
eurrifnl  oil'  jis  tlie  V(*latile  ehlorid  and  lost,  and  that  in  projecting  the 
ehlorutc  into  the  acid  mixturt^  a  eoiisidL'ral)le  portion  of  the  ehlorin  is 

I  />«  laboratoire  tie  toxicoiotjir.  jv  41. 
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evolved  on  the  surface  of  the  fluid  and  passes  away  without  effecting 
destruction  of  any  of  the  organic  matter,  necessitating  the  use  of  an 
excessive  amount  both  of  the  chlorate  and  of  the  hydrochloric  acid. 
To  overcome  these  defects,  Ogier  has  modified  the  method  of  conduct- 
ing the  process  by  placing  the  material  to  be  operated  on  in  a  flask, 
mixing  it  with  the  estimated  amount  of  chlorate  required  for  complete 
destruction  of  the  organic  matter  (usually  1  part  of  the  chlorate  to  8  or 
10  of  the  solids  to  be  destroyed),  and  passing  into  the  mixture  a  stream 
of  hydrochloric  acid  gas  liberated  from  the  aqueous  acid  by  allowing 
sulphuric  acid  slowly  to  drop  into  it.  The  operation  Is  carried  out  in 
an  apparatus  shown  in  Fig.  26,  in  which  a  is  the  flask  in  which  the 
organic  mixture  and  chlorate  are  placed,  l>  the  generator  for  producing 
the  hydrochloric  acid  gas,  d  a  bottle  for  washing  the  gas,  and  /  a 
vessel  in  which  the  fumes  given  oW  from  a  are  condensed  so  as  to 


Fid.  :26.— Apparatus  f<u  the  dt>Rtruotion  of  organic  matter  (ufler  Ogk-ri. 

avoid  all  loss  of  arsenic,  p  is  a  bottle  providtnl  with  a  three-way  stop- 
(■oek,  so  that  in  cjise  the  jpu*  comes  over  t<w>  freely  it  may  l>e  diverted 
into  the  bottle  and  absorl)ed  by  the  water  in  it.  As  the  deeomp<isition 
of  the  chlonite  takes  place  in  this  ]>rocess  not  on  tiie  surface  of  tlie 
mixture,  but  all  through  the  mass,  the  organic  matter,  it  is  clainie<l,  is 
m<»re  thorruighly  and  quickly  destroye<I  and  with  a  less  expen<liture  of 
chemicals  than  in  the  original  metliod  ;  and  as  the  opeRiti<tn  is  conducted 
in  a  closed  vessel  connect<Kl  with  a  condenser,  there  should  Ik*  no  loss  of 
arsenic.  Tliere  are  some  inconveniences,  however,  coniuH'ted  with  the 
process  ;  it  requires  considerable  Ciire  to  kwp  the  numerous  ])arts  oi"  the 
apparatus  |>erfectly  clean,  an<l,  what  is  even  more  serious,  when  the 
hydrochloric  acid  gas  comes  in  contact  with  the  warm  chlorate  mixture, 
the  chemical  reaction  under  some  wniditions  may  beci>me  so  vigontus  as 
to  fracture  the  flask  and  cjuise  loss  of  material  unless  the  j>roccss  is 
conducted  with  amstant  attention.     In  spite  of  these  drawbacks  the 
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metlirxl  is  to  be  recomuiended,  especwily  when  the  riiiantity  of  poison 
pri'scnt  is  believeil  to  ho  small,  siiuv  the  nnnuint  <»f  choniiwiK  intro- 
ilurwl  ill  destroying  tl»e  orgiinic  iimtter  is  rediirt-*]  to  a  niininmru  aiul 
there  in  no  lot***  of  tnateriiil. 

PrfM'ttiH  of  AViW'AJ — In  the  pnK-esses  given  al>t>ve  lor  I  h  c  ex  t  met  ion 
of  mineral  poisons  the  orgatiie  matter  is  destroyed  hs  die  drst  stop;  a 
very  exeellent  nietlirxl,  liovvever,  was  devised  hv  Reinsoli,  in  \S4\,  fnr 
the  dcteetioii  ttf  certnin  of  the  [MUMJiiuit^  metals  witliout  the  previinis 
destructinn  of  orp*nie  snt)stan<-es.  The  process  is  one  of  great  sim- 
plicity, and,  if  pni])erly  eondueied,  fif  tlioit.ugh  aeenracy  and  <*o»sider- 
al»le  delicacy  ;  it  is  applicahle,  iHuvevtr,  to  the  deleft  ion  of  arsenic,  mer- 
cury, and  antimony  only,  hut  tor  mpid  work,  :iiul  es|>e<*ia]ly  for  rliulc.d 
use,  it  is  of  the  gn-atcst  vahie.  It  is  n  (juiditative  test  oidy,  al(h(Migli  an 
idea  may  be  gjiined  in  a  general  way  of  the  relative  quantity  of  the 
|K>ison  present  hy  the  rapidity  an(J  intettsity  of  the  reactionti  obtalnetK 

Tilt'  prot^os  may  atlvantageously  Ih-  earrie*!  out  as  follows  :  Tin*  kus- 
perttnl  material  jiropcrly  romminnted  \>  put  in  a  heaUer,  Husk,  or  ptrct- 
lain  <'apsulc,  mixed  with  a  ipiarfer  of  it^  bulk  of  pure  hydrochloric 
acid,  water  additK  \i'  nei'essarv,  to  bring  it  to  a  thin  consbtence,  and 
the  mixture  hoiliHl  fur  fivr  4)r  (en  rniuntes,  or  luitil  the  subr^tanee  under 
exainination  is  tlu^rou^hly  disinlriiniteil.  A  piece  of  ])ure  eitppcr  foil 
ahout  half  ail  iiicli  loiiir  ami  ipiiirtor  of  an  inch  v  i(h%  well  [H»li>hiHi  by  nih- 
hin;^  with  line  emery  papcr^  is  now  tlroftptnl  in  the  niixEure  and  the  boil- 
ing mnliime*!  a  fesv  minntes,  the  pie<x'  of  foil  being  taken  out  nt  the  end 
iff  each  minute  and  insjieetnl.  Ff»r  (Ins  jiiirfHise  \i  is  very  convenient 
to  hani;  the  iliil  <ui  a  [liree  of  [tlatiiium  wire,  but  this  is  I>y  tu>  mejins 
essential.  If  at  the  end  ol'  ten  minutfs  the  loil  has  re<*eived  no  do|>osit, 
we  mav  Ix*  sure  that  the  ab(>ve  poisonous  metals  are  cither  not  ])res{4U 
at  all,  or,  at  most,  in  only  ver\-  miiuile  pro[Khrtion  ;  hut^  on  the  ttther 
hand,  if  the  foil  is  coatfnl,  it  diH's  iH»t  ueeessjirily  indioat*^  that  one  of 
thesr  --ubstancrs  is  [»re>i'iil,  for  ceilaiu  other  nu-tal?; — j^old,  silver,  plati- 
num, pal]a<linm,  tin,  and,  m<»sl  iitipoilaiit  of  all,  hismntli — may  also  be 
dr|Misitfd  fui  tlie  foil  in  an  anidogons  maimer. 

ir  a  di'posit  i-^  ohtalned,  !»•  determine  whcthtT  one  of'  the  poisonous 
mrta!>  has  pnxluci^l  It,  several  |ueci's  of  copper  foil  an-  tn-ated  in  tlie 
Siime  manner  as  llie  first,  anil  wheti  all  have  l)eeu  coateil,  tln-y  are  wasla  d 
with  water,  then  with  alcoh<d,  and  Hnally  with  other,  after  which  they 
are  drir'd,  placed  in  a  small  test-tube  or  snbliniatioii-tnhe,  the  diameter 
of  which  should  not  cxrcccl  a  ipiarter  olau  inch,  and  L'endy  lieateil  in  a 
small  flame.  If  arsenic,  mercnr\',  i>r  antimony  is  (ircseut,  a  snhliuuite 
will  be  priKbuMd  in  the  et.lder  part  of  the  lulw,  and  by  examining  this 
uridfT  the  mirroscopi',  its*natnre  «in  Ix'  determinwi,  arsenii-  appearing  in 
the  lorm  *>f  f»ctaln*dral  crystals  (see  Fig.  .*tT,  p.  410),  mercury  as  metal- 
lic ^lobuh's  V'«H'  Fig.  3(i,  p.  3^ij),  and  antimony  either  in  the  lonu  of 
amorphous  gninulcs  or  as  needle-shaptnl  crystals.  Orcasionally  anti- 
mony pnrthici's  a  sulilimale  <»f  (x-taheilnil  crv'stals  sonu'what  ri'sembliug 
tlios<'  of  ar^enie,^  but  di.stiugiii.-hablr  fn>m  the  latter  by  the  (act  that  they 

'  Jtmr.  fnr prakiiitfhe  Chrmir.  IMl.  vnL  xxiv..  p.  *J44. 
•  Worrnley,  Amrr.  Jour.  Af«/.  Set,  Oct..  1877,  |*.  «l*fl. 
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are  volatilized  by  the  application  of  a  high  degree  of  heat  only  (between 
700°  and  800°  C),  while  those  of  arsenic  are  sublimed  at  a  compara- 
tively low  temperature  (about  200°  C).  Neither  bismuth  nor  any  of 
the  other  metals  mentioned  above  produces  any  sublimate,  and  they  can 
be  distinguished  as  a  class,  therefore,  from  the  poisonous  metals  very 
easily. 

It  is  highly  important  that  the  subliming-tube  be  thoroughly  clean 
and  dry,  and  the  foil  free  from  all  grease.  Failure  to  observe  these 
conditions  may  pHniuce  confusing  and  uncertain  results.  In  manipu- 
lating the  foil  afler  it  has  been  washed  with  ether  it  should  preferably 
not  be  touched  with  the  linger,  but  handled  with  forcei)s,  to  avoid  im- 
parting any  trace  of  oil  to  it. 

Sometimes,  in  applying  the  test,  the  copper  foil  becomes  more  or 
less  stained  by  the  action  of  the  sulphur  and  possibly  of  some  other 
normal  constituents  of  the  organic  matter  oi)erated  on  ;  but  upon  heating 
the  foil  thus  coated  in  the  subliming-tube,  either  no  sublimate  is  <»!)- 
taiiied,  or  an  amorphoas  one,  winch  can  very  easily  be  distinguished  un<ler 
the  microscope  from  the  sublimates  produced  by  the  jwisouous  metals. 

It  should  be  added  that  sulphur  in  certain  inorganic  compounds, 
such  as  sulphids,  sulphurous  acid,  and  thiosulphates,  also  produces  a 
<lepi>sit  on  the  foil,  and  the  same  is  true  of  the  compounds  of  selenium 
and  tellurium.  These  bodies,  however,  especially  the  two  last,  are 
rarely  present  in  mixtures  submitted  to  the  test,  ami,  moreover,  they 
may  be  readily  differentiated  from  the  poisonous  metids  by  their  l)e- 
havior  when  the  coated  foil  is  heated  in  a  tube.  All  three  under  this 
treatment  give  slight  sublimates  which  condense  but  a  short  distance 
from  the  foil ;  that  from  sulphur  Ls  yellowish  and  either  amorphous  or 
in  acicular  crystiils,  and  those  frt^m  selenium  and  tellurium  appear  in 
colorless  needle-sha|)cil  or  cubical  crystals  which  arrange  themselves  in 
characteristic  fern-like  maases. 

It  is  very  desirable,  whenever  poasible,  to  confirm  the  character  <tf 
the  sublimate  by  other  tests,  and  this  can  he  ac(\)mplished  easily  as  fol- 
lows :  A  small  crystal  of  iixiin  is  placed  in  the  tube,  which  is  then 
Seidell  with  wax  and  put  a-^ide  in  a  warm  place  for  several  hours,  when, 
if  mercury  is  present,  it  will  l>e  converted  into  mercuric  iodid  jin<l  the 
sublimate  will  assume  the  briglit-red  color  of  that  com|M>imd.  If  the 
result  of  this  test  is  negative,  the  iodin  is  removed,  the  jjortion  of  the 
tulje  ©mtaining  the  sublimate  is  cut  otf  with  a  file  and  placo<l  in  a  test- 
tube  ;  distilled  water  is  a<ldo<l  and  l)oile<l,  i)y  which  ars<Mious  oxid,  if 
present,  is  dissolved  out,  an<l  may  be  teste<l  for  in  the  solution  by  the 
action  of  hydrogen  sulphid  or  of  other  lifpiid  tests  for  nrsenic.  If 
the  test  tor  arsenic  is  also  negative,  the  piece  of  glass  tubing  containing 
the  sublimate'  should  l>e  b<iile<l  with  a  solution  of  tartaric  acid,  whicli 
dissolves  oxid  of  antimony,  and  its  presen<'e  in  the  liipiid  may  be 
demonstratetl  by  hydrogen  sulphid  or  by  other  tests  for  antinionv. 
It  should  not  l>e  for^rottcn,  however,  that  more  than  one  of  the  metals 
may  be  present,  in  which  case  we  get,  both  in  the  ap]>eanuiee  of  the 
sublimate  umler  the  mi<'rosco]M'  and  in  the  subsetjuent  identifving  reac- 
tions, results  that  clmnieterize  the  diHerent  metals  present. 
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A  very  important  |)oint  in  connwtion  witli  tlie  te^t  is  that  the  pro- 
ductiMH  of  :i  coating  on  (lit-  cnppir  toil  iiuist  never  Ik!  tiikeii  :is  priMtf  of 
the  ])r<.'seuoe  in  the  niixtun'  ihuIlt  fxatjiinutinn  'if  :i  puisnunius  metal  ;  sub- 
sei]Ui<nt  sublimation,  ami  tlic  examination  of  the  >nl>lituate  under  the 
micri>seope,  ninHt  invariably  Ik'  practised  Ix'fore  any  eonclnsion  should 
be  dniwn. 

Detection  of  Organic  Poisons. — Laying  :i>iile  vtfhitile  organic 
|><»i.sor»s,  wliieh  have  tih*eady  bivn  eon.sidere<],  <a*ganje  eifm|Kjnnds  of  toxi- 
cologic interest  may  witli  few  exceptifMis  be  divided  into  four  groups, 
as  follows:  (I)  alLaloidn  aud  (tther  basic  substance*  ;  (2)  glncosids  and 
other  neutral  principles;  {'■j)  aciiU  ;  (4)  oils,  pims,  resins. 

Of  theab<ive,  the  most  ini|M>rtant  JVoui  a  toximlo^ie  standpoint  are 
the  alkaloids,  and  the  earliest  systematic  prt^-esses  tor  tlie  deteiHion  of 
organic  |Mnsons  were  devised  for  their  cxtmctitm  ;  by  a  inmlifiention, 
however,  of  these  prx'csscs  most  or  all  IkkIics  ^H'lonpiujir  t(^  the  other 
clashes  may  also  k*  ilet4-Ti(>d,  if  disc4iverah!<^  at  alL  Stas,  ol'  Belgium, 
wjus  liu"  (ii>t  to  introduce  a  siili^laelorv  int^tlnKl  Ibr  ihe  extnictiiui  of 
alkaktids  for  toxicolojL'-ic  pur|>^J^e^,  liu-  proceys  having  been  inventcni  for 
the  detei'tion  of  nicotin  in  the  Iwidy  of  M.  Ftm^nics,  av1k»  whs  piiieoned 
with  that  alkaloiil  in  iHoO  by  his  brotlier-iii-hnv,  C'ltunt  Borarm^.  His 
method^  which  may  be  wiid  (o  be  (he  origin  i^f  ;ill  general  processes  for 
the  tletcL'tiou  of  tn'^inic  pt»if-oiis,  is,  in  brief,  as  tbllttvv>  : 

Ptotritx  0/  iSY//^,' — The  tinely  ilivided  malcrJai  is  mixed  witli  two 
or  three  times  its  volume  of  stninja;  nh-ohtil  m-iduhiletl  with  tai*taric  or 
oxalic  arid,  trently  heated, — the  terii|MM*atiirc  never  exceeding  T'i'^  C. 
(UiK*^  F.), — Kltcrcd  wlien  cold,  ami  the  liitnite  cvnponit4Hl  in  a  vacuum  or 
in  a  current  of  nir,  at  a  tcmiH-rature  not  above  .'^o'^  C.  (!i;>'^  F.).  If  any 
insoluble  matter  separates  during  e\apir;ition,  the  liipiid  is  a^iin  tiltcrcil, 
evajMirjited  sJil!  fuHher  in  a  vacnnni,  the  rrsiilne  cxtrjvcted  with  ahso- 
lnt4'  aleiihob  and  the  >ohuion  thus  olvtaimd  evajiomtcd  at  a  low  tempera- 
ture. Tfic  residue  is  tak*'U  up  with  a  smidl  (|Uaiititv  of  water,  tittered, 
the  tiltratc  rendertKl  alkaline  witfi  smlium  bicfirbunaic  and  agitattxl  at 
once  with  scvt^nd  times  its  volume  oi"  ethiT ;  the  latter  i>  drawn  off  and 
aUowed  to  cvaponitc  s|Mintan*'ously.  when  any  alkaloid  wliich  tnay  have 
l>ecn  present  in  tin-  substance  imdir  examination  is  leti  briiind. 

Numerous  nuMliticatious  of  Stas'  nicthcMl  huve  been  iutrodneed, 

fJiio'  su^prcsted  ajrJtatin^  the  final  acid  liquid  betbre  adding  sodiurn 
bicarbmiato  with  ether,  wjiir^h  reninvcs  coloring-malti-r,  jrhic<isids,  and 
many  other  uon-alkaloidal  substam-es,  uhieli  tnay  be  rocovciVKl  and 
tcstnl  upon  eva|>oratiuj:  tiic  etlicr,  Thi^  n)<Hli(i<'iition,  ennniifwily  known 
jis  tlie  Sfus-fftfo  fjrot'vs.Hy  is  greatly  to  Ix'  |)i*efcrred  to  the  original  as 
furnishing  the  alkahiid  in  a  much  purer  ntale. 

Rinh/rrx  itful  iilrdifofnP  extnietci!  wi(li  dilute  hydroeldori*'  acid,  and 
sujrRcsted  the  use  of  chh«rotbrrn  instead  ol"  etfier.  Wliile  rlieir  proc<*ss 
was  devised  [larlieularly  for  tfie  isiJation  of  <trv(*hnin,  it  is  appli<'able 
for  the  detection  of  most  of  the  alkaloids,  and   hius  the  a<lvantage  over 

I  Huflrfht  iff  rArn'l.  >!>■  Mrd.  Hr  B^ffju/ur,  IKAl.  vol.  xi.,  p.  «t>4. 

*  Amttil.  ff,  ('hem.  ti.  Pftnrm.,  185«.  vol.  v..  p.  44. 

^Laneef,  June  28,  lHr»fi.  p.  718;    Pharm.  Jour,  and  Trana.^  vul.  xvi.,  p.  497. 
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the  original  Stas  method,  that  chloroform  is  a  much  better  solvent  of 
most  alkaloids  than  ether  is,  a  fact  that  ha*i  justly  caused  it  largely  to 
supplant  the  latter  in  general  alkaloidal  extraction. 

Uslar  and  Erdmann  *  also  extracted  the  material  under  examination 
with  water  slightly  acidified  with  hydrochloric  acid,  alkalinized  the 
filtered  liquid  with  ammonium  hydroxid,  and  shook  out  with  hot  amyl 
alcohol,  in  which  alkaloids  are  freely  soluble,  and  which  has  the  advan- 
tiige  over  ether  and  chloroform  of  readily  dissolving  out  morphin,  which 
is  ne«irly  insoluble  in  the  other  two  liquids. 

All  the  abf)ve  and  a  number  of  other  modifications  of  the  Stas 
process  are  founded  on  the  following  general  principles :  (a)  Water  or 
aknjhol,  acidulated  with  acetic,  tartaric,  hydrochloric,  or  other  acid, 
extracts  from  complex  mixtures  any  alkaloids  present  in  the  form  of 
re;idily  soluble  salts,  along  with  glucosids  and  most  other  organic  bodies 
of  toxicologic*  interest,  together  with  many  impurities.  Ligneous  fibers, 
insoluble  proteids,  starch,  fats,  resins,  and  many  other  similar  substances 
are  wholly  or  chiefly  left  undissolved  and  are  separated  by  filtration. 
(6)  If  the  solution  thus  obtained  after  expelling  alcohol  (if  any  has 
been  used)  is  agitated  with  ether,  chloroform,  or  other  analogous  immis- 
cible liquids,  glucosids,  acids,  etc.,  are  dissolved  out,  and  may  be  recov- 
ered for  examination  by  eva|K>mtion  of  the  Immiscible  solvent,  while 
the  alkaloidal  salts  are  left  behind  in  the  acid  aqueous  solution,  (c) 
If  the  latter  is  rendered  alkaline  by  ammonium  hydn>xid,  potas- 
sium hydroxid,  sodium  carbonate,  or  other  similar  body,  any  alka- 
loidal sidts  present  are  decomposed,  the  acid  being  abstracted,  and  the 
free  alkaloids,  which,  as  a  rule,  are  sparingly  s<jlul>le  in  water,  are 
thrown  out  of  solution,  {d)  If  this  mixture  is  now  agitiited  with  ether, 
chloroform,  or  other  similar  immiscible  fluid,  any  alkalouls  present  pass 
almost  wholly  into  solution  in  the  immiscible  solvent,  and  if  the  latter 
is  drawn  oif  and  evaporated,  the  alkaloids  are  left  l>ehlnd  in  the  residue, 
and  may  be  i<lentlfitHJ  by  appropriate  tests,  particularly  after  purification. 

Pfocesa  of  Dntgendorff} — Following  these  general  principles,  and  in 
addition  taking  advantage  of  the  different  solvent  powers  of  various  im- 
miscible liquids  upon  alkaloids  and  other  organic  bodies  when  in  acid 
and  in  alkaline  solutions,  Dragendorff  has  devisetl  an  elalwrate  and  valu- 
able process  not  only  for  the  extraction  of  nearly  all  non-volatile  orgjinic 
comi^ounds  of  toxicologic  Interest,  but  also  for  their  sei)aration  into  a 
number  of  gnnips  to  facilitate  their  i<ientification.  In  oases  of  sus|KK^ted 
poisoning  in  which  a  complete  examination  is  to  bo  made,  and  particu- 
larly in  those  in  which  no  clue  is  af!bnle<l  t<»  the  |>oison  present,  this 
method  or  one  of  its  uxxlifioations  is  of  the  greatest  utility.  It  is,  how- 
ever, simiewhat  long  and  complicatetl,  and  when  <»nly  one  or  two  org-anlc 
substances  are  to  be  looke<l  for  it  may  very  advantageously  be  mate- 
rially changed  and  much  more  direct  metluMls  employed,  such  as  are 
given  later  on  in  connoetion  with  the  individual  |M)lsons. 

The  proce-is  Is  carried  out  as  follows  :  The  finely  divided  material 
is  digested  for  a  number  of  hours  with  water  acidulated  with  sulphuric 

*  Annaf.  (f.  Chfm.  u.  Phorm  ,  lfi*il.  vol.  oxx..  j).  121. 
'  Ermltidting  vit/i  Oiften,  1895,  p.  149. 
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acid  at  a  tcmporature  ai'  40"^   i_\     The  i^olid   nmteriiil   Is  pressed  and 

nj!;:iiM  (•xtnirt*'*!  with  dilut*'  acid  and  (irrssi^l  us  ln'tiin-.  Thr  iiiiitiHl 
Huids  nht^iiiuMl  l)y  t'X[»r»*ssitjri  are  filtered  und  ilie  Jlhruti-  innporattMl  ;it  n 
gciitir  hi'jU  ttt  a  syruj>y  consisteuw,  when  it  is  inixwl  with  scvcnil  limos 
its  volume  of  alculiol  to  j}rroi[>itati!  proti'Ids,  the  niixture  digr'sttnl  ihr 
Sfvend  hours  at  a  moihTiit<-  Ju-at,  alloncd  fi>  mol^  and  Hltorrd.  The 
HItnite  is  t'lved  frniii  ah^ohol  hy  ^ciillr  hcjit,  the  acjdetnis  residm*  (hhitrd 
with  water  if  iKH-essary,  and  chirilied  l»y  liliralion.  Tlie  arid  hijuid 
thus  ohtJiiiKMl  is  shiiken  tnjt  with  iM'troh'inn  etiier  in  jipveral  successive 
j>ortioiis  until  iiotiiiiig  furtlHT  is  removed  hy  itj  fis  is  shown  hy  leaving 
no  resichu'  )i[)on  cvafior.iitoti.  Tin-  liijiiid  \vluh>  still  aoid  is  ilieii  sinii- 
larlv  IN  Inn -ted  lirst  with  hcn/ene  and  tlirn  with  ehlf>roft>rin,  a(Trr  which 
the  thiid  i.^  siiakeii  with  |ietroIeum  ether  in  ordrr  (o  remove  traeei*  af 
trhlorfdorm,  and  arnnuniia  is  ntld«»tl  to  alkaline  reiu-tinn, 

Tlu-  alkalint'  lli|itid  is  nttw  extr:ieted  sneec.-.^ively  with  |KtrnK'am 
ether^  hcuzeiK*,  ehlonit'orni,  aiul  anivl-alecthol,  alter  wfiieli  tlie  Huid  is 
eva|>i>rated  In  drvuess  with  the  adilition  ol"  powdered  glass,  :ind  the 
tiiiclv  divideit  residue  is  extracttd  with  rlilururorni. 

By  evaporating  the  t^everai  imnd.seible  .-olventj*  used  above,  re>idueH 
are  4ihtaine<]  <'<iiitainin«^  the  v;iri(>ns  suhstaiux's  extracte<J  hy  them,  which, 
aecoitJing  to  Dra^eiidorlf,  are  chiefly  as  fi»lk>wri: 

Pf'trofcitftt  Ethrr  from  ihf  Antl  SohiiUm. — Piperin,  picric  acid,  sali- 
cylie  aeid,  heiizoie  acid,  camphor  and  ethereal  oils,  enpsiciii,  and  the  esters 
ofsalievlit!  antl  hcnzoic  aci<I>  with  guaiarol,  naphthoj,  nndcresitl. 

HvuzfiiV  from  ffn'  ^[fltf  So/iifittn. — f 'alleiii,  ^^eissospernihi,  tiiH'cs  i>f 
venilrin  and  hy<lrastiti,  jiijieriii,  i-anthariditi,  anennniiiij  i^aiilonin,  viiry- 
ophyllin,  cascarillin,  eiihehin,  al«»etin,  ehiteriii,  colocynthin,  popuh'n, 
dlLMtalin,  stmphnnthtn,  picrii*,  hen/oic,  and  sjdieyli*-  acids,  tr.iecs  of 
hvdroijuiniHi  and  restfpein,  and  salophen. 

'  'hfnrttfftrtif  fnun  the  Arid  Snfiifion. — Tli<'ohrnniin,  colrhicin,  pa]ia- 
veriii,  nan't'iii,  hyilrastiu,  tMnehoniii  and  eiiiehouidiu,  jcrvin^  aspidos}K*r- 
unii  anil  <|Ucbmchiii,  antifehrin,  pieratoxin,  colocyiithiii,  esculiii,  and 
gelsernie  acid. 

Petntlf'tiiti  Ethei'  froitf  fhf  Alkufihf  Sttfufiun. — C'oniln,  nicotiu,  spnr- 
tein,  lolielin^  pyriiliii,  ruiilin,  kairin,  ihiillhi,  jthenocnll^  antijivi'iii,  ni*f>ni- 
tin,  ilelphiinn^  ami  tnicos  oi' stryehiiiii,  hritein,  gelseuiin,  enutin,  (jninin, 
vernlrin,  and  tin*  alkahiiils  of  qnehraeho  anti  iif  geisscispernium. 

/ivuzrm\frnni  the  Alhffhtr  Sohifiou. — Stryehtnii,  hnieiii,  jielM'tniu, 
e^nntin,  tjuiinn,  venilrin,  and  lli<"  alkaloids  oi*  <|tu'l)rat*ho  and  p'i>^i- 
s|K'rnrinTi  (tnuM's  ai'  which,  as  shown  above,  have  ;ilrca(iy  been  reniov«| 
by  petroleum  ether  fnirn  the  alkaline  wihitiem);  ei>ejnn,  atropin,  hvos- 
cyamin,  hyoscin,  pliys4)stiginin,  eserin^  [liloearpiii,  nareotin,  ctMlein, 
thebain,  iijKHnorphiii,  tuitipyrin,  and   tlmllin. 

( 'h/oi'ttj iff m  from  ihr  Afhtt/int'  So/tifitm, —  Uei'hrrin,  wluit  is  left  of  the 
cinohnnn  nlkalnids,  of  jiapavrrin,  Jinil  of  niireein,  ami  slight  traces  of 
moqihirj. 

Amt/f-tr/ru/id/  fmnt  (he  Aihtfiue  Stt/tttlott, — Mctrphin,  solanin,  saliein, 
and  traces  that  niiiv  linve  been  left  of  certain  other  iHidien,  such  as  nur- 
ccin,  eystin,  sa|M)nin,  etc. 
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Ciirarin  is  not  removed  by  any  of  the  alK)ve  solvents,  but  is  extracted 
from  the  residue  left  after  evaporating  the  fluid  with  powdered  glass  by 
treatment  with  chloroform. 

Each  of  the  above  residues  should  be  examined  for  the  various  sub- 
stances which  may  be  present  in  it  by  identifying  tests  such  as  are  fully 
described  in  connection  with  the  different  poisons.  The  residues  are, 
however,  rarely  pure  enough  to  be  tested  at  once,  but  generally  require 
purification  by  solution  in  acidulated  water  and  reextraction  by  the  aj>- 
propriate  immiscible  solvents  ;  and  this  process  of  jmriiication  sometimes 
has  to  be  repeated  a  number  of  times. 

In  this  and  in  all  other  processes  in  which  shaking  out  with  immis- 
cible solvents  is  practised,  emulsions  of  the  latter  with  the  aqueous  liquid 
not  infrequently  are  produced  and  greatly  embarrass  the  procedure. 
From  these  emulsions  the  immiscible  solvent  separates  with  great  tardi- 
ness, hours  and  even  days  sometimes  passing  before  the  separation  is 
complete.  To  overcome  such  emulsions  many  suggestions  have  been 
offered,  such  as  adding  an  additional  amount  of  the  solvent,  gently  heat- 
ing the  mixture  in  a  water-bath,  slowly  stirring  with  a  glass  rod,  and 
submitting  to  the  action  of  a  centrifuge.  While 
one  or  all  of  these  devices  may  often  be  used 
with  advantage,  the  most  satisfactory  method 
is,  as  tar  as  possible,  to  prevent  the  formation 
of  the  emulsion,  and  this  can  usually  be  accom- 
plished by  care  in  agitating  the  mixture.  If, 
upon  adding  the  immiscible  solvent  and  shak- 
ing gently,  it  is  seen  that  an  emulsion  is  likely 
to  follow,  the  agitation  should  be  discontinued 
at  once,  the  solvent  aHowe<l  to  separate,  and 
after  it  lias  been  drawn  off  a  fresh  portion 
poureii  in  and  again  gently  shaken.  After 
the  first  or  second  extraction  there  is  less  like- 
lihood of  a  persistent  emulsion  forming,  al- 
though this  is  not  invariably  the  case.  In 
thus  using  gentle  agitation  only  it  is  necessary 
to  depend  on  repeateil  portions  of  the  immis- 
cible solvent  to  make  a  complete  extraction  ; 
but  the  saving  in  time  and  |)atience,  as  well  as 
the  greater  accunicy  of  the  results  obtained,  much  more  than  com- 
j>ensates  for  this  slight  disiulvantage. 

In  this,  as  in  all  other  pn>oesses  of  shaking  out  with  immiscible  sol- 
vents, a  se|>arating  funnel  {soe  Fig.  27)  is  of  particular  value,  but  a 
tcst-tul>e  or  flask  may  be  use<l  and  the  two  Inyers  of  li«|uid  se|>aratcd 
from  each  other  by  th<'  convenient  devitv  intnMluced  by  Prescott'  (see 
Fig.  2H).  As  will  be  seen  by  rei'ernntr  to  the  figure,  this  consists  of  a 
doubly  [HTforated  stopi)er  provi(h*d  with  two  glass  tubes,  one  of  which 
passes  only  just  through  the  stopj)er,  while  the  other  is  much  longer 
and  may  be  drawn   up  and  down  to  suit  different  levels  of  the  liquids. 

*  Organic  Anafi/sLs,  p.  30. 


Fio.  27.— Separatlnpr  funnel. 
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Tlu^  mrthod  of  using  it  will  bo  evident  i'ntni  au  iiis[KTtion  (if  tlio 
illu>tratiiiti. 

Tht'  Aufhov^H  Mntii'/witiifin  of  tJiti  ih-nyaulorff  Procfua, — Dragt'U- 
dorif's  prm'Lss  litis  two  corioiis  drawbncks  :  First,  the  use  of  bo  stronpr 
and  disintvjjratin;;  an  arid  as  suljihiirif  in  oxtnicting  the  alkaloids  iVom 
the  tissiK'S  (Rinses  nnioii  furoign  tnattor  to  gii  intn  .-oliitiiui  aiicl  |»r<»- 
durt's  rnuiiy  now  soluble  oonifiounds  wliit*h  still  further  wntaniiniite 
the  resiiltina:  extract,  (greatly  To  the  disjidvunta^e  of  the  atibseriuent  pro- 
cedures. Sc^coiid,  on  aeeount  oi"  the  presents  of  these  many  impurities 
the  vcthime  of  the  thiid  when  sulijei'led  to  the  shaking-tnit  prtHX'^^s  is 
usually  so  eoll^idenlhle  that  the  treatment  with  inmiiseiWe  solvents 
require-'^  the  use  nf  a  lar>ce  amount  of  the  latter,  and  this  iiripairs 
grejitly  tfie  sharpness  of  division  iiitr>  ^Toups,  wliieh  is  one  of  the  ehlef 
merits  elaimed  for  the  method. 

In  tnnier  to  ovcrectrne  these  ohjcM-tictrts  the  antiior  has  loiHlitii-d  the 
processus  ilesci'ilwd  hcli^w.  As  will  U*  iuite<l,  >ulphiJi'te  aei<l  is  replaowl 
by  tartaric  or  other  vegetable  add,  the  firyt  extraetion  is  made  with 
ah^ihol  insteud  of  witfi  water,  and  subsequently  the  extract  is  purities!  rr- 
ptiU^'^lly  l>y  tn-atnit'iil  with  an  excess  of  strong  aleohol.  Rv  thesi'  pnt- 
cedurrs  the  liiial  Huiil  for  shakinjLj  out  is  freed  entirely  from  all  prnteid 
material  ami  many  other  impurities,  and  is  rethieLtl  to  a  eomparatively 
small  vfthune.  When  the  imniiscibte  solventt*  are  applied*  much  less  time 
and  mii(*'riai  are  ne(x«sary»  emulsions  (such  as  umbarrass  the  original 
I>ra<j:en<lortf  |irt>eess  greatly)  rarely  ocenr,  and  the  extraetetl  alkaloids 
and  jflneoside  are  of  far  greater  purity  and  their  division  into  grotips 
much  sliarper. 

In  comliictiup  the  process  the  material  under  examination  is  finely 
dividefl,  plaiHHl  in  a  ea|Kieioiis  flask,  and  trente*]  with  three  times  it>* 
volume  of  r>0  per  cent,  alcohol  acidulated  with  acetic  or  tartaric  acid. 
The  mixture  is  hesUed  on  a  water-bath  to  a  teinpenitun-  not  exceeding 
ftO*^  C.  (122°  Y.)  for  an  lufur  or  two,  and  then  filtered,  the  insobihle 
residue  Ih'Iu^  thoroughly  washed  witli  diliitt*  aletihol,  stnm^ly  pressed, 
a^aiu  di^r^^steil  with  acidulated  spirit,  antl  the  li<|uid  filten-il  and  residue 
pre'^si'tl  iis  Iji'fore,  the  <»pei*a(iiMi  beitif;  repi-atcd  a  number  of  times  mttil 
thoroU|;Cl*  extrTction  is  accomplished.  Tfie  uuittil  filtrates  and  washings 
are  evajHiniteil  at  a  nuHlenite  temperature,  [irefcmbly  not  exceeding 
tiO°  r.  (Mn^  F.),  to  (he  cnnsistenceoi'a  syrup,  and,  while  it  is>till  warm, 
thnn'  or  foiu*  voluuves  of  !M)  jn^r  trnt.  ah'o[i(»l  aiv  vrry  >lnwly  stirretl  in. 
The  mixture  js  alh^weil  to  digest  in  a  warm  plaic  with  ftvquent  ajrilation 
for  at  least  an  hour,  when  llie  liquid  is  filtered  fnun  the  insohiljle  resi4lue 
and  the  latter  washed  rcpeatt*<lly  with  warm  alcohol.  The  liltratc  and 
washini;s  are  a«r.iin  evajniraled  U\  \\  syrupy  eousisteuee,  as  bi^fore 
deM»ribed,  arid  when  olil  taken  U[»  by  the  very  tcradnal  adtliti<iu,  with 
(HUistant  stirring,  of  thive  or  four  volumes  of  al?sohite  alcohol;  the 
mixture  is  liltcRib  and  the  insoluble  residue  thonnighly  washwl  with 
absolute  alcriliol.  The  liltrdte  sliouhl  ti(»w  be  testnl  by  adding  to  a  small 
portion  of  it  in  a  test-tube  an  <'<pial  (|uruilitv  <if  ab^ilute  alcoluil  ;  if  a 
precipitate  is  prtKluewI,  it  is  evidence  that  proteidw  and  other  cH»igulable 
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fiireign  matter  Imve  not  Ixn-n  i-onipli-toly  n'movwi,  and  the  liquid  must 
be  fvu|HH-at*'<I  to  Ji  sniiill  bulk  ns  iH-fiiri*  {*u(i  a^iiii  tniittui  vvitli  !i  large 
excess  of  absolute  iiK'uliul  ;  autl  tills  ]iriK;rss  tiiust  iw  ix^pmlt^I,  if  iieces- 
saijj  until  all  tiongulublo  muicTiul  1ms  lx.*en  climinaUKl.  But  if  the 
alo^hol  i»ceiisious  no  ileposil,  llu'  filtrate'  aiul  washings  are  reduced  by 
evajxiratiou  to  a  syrapv  li^^uid,  \vhi*-h  when  oold  is  takeu  up  with  two 
or  ihiTe  volume:?  of  water  cimt;»iiiinir  a  few  th*o]»s  of  sull^hurie  acid. 
The  raixiun*  is  filtepHl,  tlie  iusokible  residue  wx'll  washed  with  ^^•aler, 
and  tiie  united  tthrnte  and  washings  t*haken  out  with  repeated  jxirtions 
of  petmleutii  etliLT  until  nothing  further  is  extracted. 

If  a  complete  examination  ir*  to  U-  nuide,  tlie  a*iue(>us  liquid  is  now 
agitate*]  in  turn  with  the  various  other  immiscible  solvents  of  the  Drog- 
endortf  process.  For  this  treatment  it  is  well  fitted,  since,  n^  before 
8tiite<l,  all  proteid*  and  a  large  nundxT  of  other  Joreign  matters  have 
been  se|xirat<Hl  in  tin*  [ireparatory  operation.  It  sliould  i»ot  Ik*  largi* 
in  bulk,  and  shi>uld  not  emulsionize  easily  upon  lieing  i-hakeu  out  with 
the  diflerent  immiscible  solvents,  if  the 
various  ste]xs  in  the  above  pr(>cess  have 
been  carefully  carried  out. 

In  case  only  one  (a*  two  .^|)ecitie  (xiisijns 
are  to  be  hmked  for,  and  a  general  ex- 
amination for  alkaloids  is  unueoessiiry, 
the  acid  liquid  after  being  purihed  by 
tr«itment  with  jietroK-nni  rther  mav  often 
with  advantiige  be  tested  directly  for  the 
suspected  substances.  If,  for  instance, 
strychnin  is  to  be  examined  for,  the  litpiiil 
is  alkaliniziHi.  >haken  ont  with  rbhtrotorm, 
and  the  latter  i-vaporatitl,  when  the  alka- 
loid, in  a  ooaditiori  of  greater  or  less  purity, 
18  left  as  a  residue;  if  niorphin  is  sought, 
the  ulkalini/ed  Hijutd  is  cxtrieted  with 
amyl-akM>lH>l  or  acetit^  eliiiT  ;  and  so  i>n 
for  the  other  indivi4lual    [mmsous. 

The  use  of  strong  alcohol  for  the  in- 
itial extraction,  as  is  generally  rrvom- 
mendf.f],  is  inadvis;d>le ;  it  pnidners  an 
abundant.  Ilrm  oaguluin  of  protrid  ma- 
terial which  is  practically  certain  to  oc- 
clude more  or  less  of  the  alkidoids  pre- 
sent and  retain  thorn  in  s]>ite  of  rcix^iti-d 
washings.  This  is  especially  tru<*  if  an 
organ  like  the  liver  or  kidnev  is  operattil 
on;  but  even  in  tlie  case  c»f  softi-r  material,  like  the  contents  of  the 
stomach  or  of  the  intestine,  particularly  if  a  large  amount  of  undigested 
food  is  presiMit,  a  ikiH  of  the  alkaloid  is  almost  sure  to  resist  extraction. 
Hv  using,  h)»w<_'vcr,  as  dire<.'teil  id^ove,  graihially  increasing  >tivrigtlis  of 
ah'ohol,  the  precipitation  of  the  proteids  is  aceoniplishetl  fpactionally  atid 


Fig,  1»  — Prescotl  sefMiratin^  <Ii'VJce. 
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the  danger  of  loss  is  rt'iJiicHl  U>  n  miiiinuun.  Tlu'  >u-p  in  whi<'h  lliere 
b  tlif  groaU'st  [MisHihility  oj"  i^p^8  is  llie  liivt  fxtrutiim,  iitiil  ihc  use  cvi-n 
of  tliluu-  ;iloolii>l  '\s  .-.oiiifiiuit'.-i  prcjiulicial.  Tbi.s  is  |«u*tirnl:»]"lv  tlu'  ca.se 
wbcn  the  amminl  of  ]k>lsoi]  preaeut  is  .small  anJ  ihe  nmlrrial  to  be 
operated  on  l)iilky  ami  uf  firm  <Mtiisisieuw.  Iii  this  event  the  first 
exiractioii  slioiiUl  l>e  luade  vviili  aciilulatr^l  water,  reju-.ik-dly  iipplii-d,  iitid 
tile  Hhrate  aftir  fva|Minitimi  U*  n  Muall  Imlk  trcateil  with  dilntr  alooh^'l, 
the  ri^tuainder  nf  tlie  jtroces.s  U-iii^  earnt*d  on  as  already  dirti-ti'd. 

The  eva}>orati<m  of  eousideniljli'  vtilunieH  of  aqueous  and  alcM^ilutlir 
liquids  at  a  miKleratc  trHV|»'Uittive,  as  ciiiilfm|il:itod  io  tliis  ant]  itthrr 
methods,  is  often   exceedingly   teilions ;   it   may    l)e  liasteiic'd,  htiwever, 


Fk..  *iii  -Anrdiriitm  fnr  fVAjwratlnr  tlinU-r  wduwrt  prt^Mure  (OKlfr).  The  Uqulil  fi«  placed  in 
Ihe  flii>k  n,  healf»|  In  h  wutcr  f*th  :  the  tifmi^mluiv  1«  Indicated  by  the  tliiniii.ini'U'r  f.  I  ubt- 
6  nrovMpd  with  a  ^^'[»'■»H  k,  in  r-r  •dmiwion  of  Rinnll  (lubhlt-s  of  air  lo  fat'llltaU'  Iwllinir;  the 
tnhf  tiUu  wTVf*  !<•  inlr<».linf  frmh  tiuaiililif.*  of  liguid  vrlibout  crH-nlnn  the  nniwmtiiK;  i/  i»  a 
wommiin-Munded  hv  running  water  /Ik  a  bultio  tc.  rvit-lve  th«  condiiUied  Bli.tliol;  tulicycom- 
muDicateti  with  a  VAcuuni  pump:  the  preiwun.'  i*  indlcalrd  by  the  mauomcter,  m. 

very  advnnTna:*'Otisly  by  eondurtln^'  the  pnK'oss  under  n^dueed  pre^siire. 
An  cxrcllent  a|jj)ar:itns  fur  afctniipli^liitiir  thi>  is  (h'strilwd  hy  O^ier/ 
aiul  is  shown  slightly  nnidiJi{*<l  in  Fi^;.  "lU, 

SejHtraiion  tij  AfMnUU  Jnim  Iie^hhuti  Fat, — In  all  of  ihe  alwtvc 
pnxvsses  for  Heparatintr  Jilkaloids,  dnrin^^  the  evaporation  of  aWhoHc 
solutions  and  ^ds<t  wluii  th<'  rt»sidne  fidni  an  al<H»h*ilir  extnieU^m  is 
trwUed  with  acididatcd  wal4M',  tlirrr  is  nctirly  always  a  oonsidrnihle 
Hopnratinn  of  fatty  material  which  has  a  tendeiK'y  to  retain  nvfre  tir  lef*.^ 
of  the  alkaloid,  and  unless  means  are  resorteil  to  for  rc^'ov*Tinjr  the 
hitter  a  considenihle  loss  may  (H'cur,  amounting  in  •'^ome  cases  to  nearly, 
*  Trmti  de  chimie  U>jrieoloffi^Hf,  p.  fi08. 
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if  not  quite,  luilf  of  tlu*  t*)t:il  uniotiiii  juvh'iiI.  A  mini  her  of  methods 
Imvc  Urn  su^ge>t«'d  t(Kivokl  this  loss.  Ke|}eutrd  ajritatioii  with  warm 
aoiiltilutLil  wiiUT  ruay  be  ri-.sijrUMl  to  ;  hut  jK^rhaps  the  best  nusiiis  is 
that  r«'-otiinK'ii4U*(l  hy  Novas/  which  consists  in  dissolving  the  tnly 
rcTsidue  In  iiuriHcd  lii;rt>iii,  addiiisj  very  dihite  siil|vhnrii*  acid,  nod  thor- 
imghlv  mixing  the  twt*  \iy  passing  them  tlinnigJi  a  filtiT  witli  tliv  aid 
of  a  pomp.  The  acid  si>hition,  vvhieli  enntaius  now  pmclically  nil  the 
fllkaloiil,  iind  the  ligrnin  are  allowed  to  separate  and  the  tornier  added 
to  the  other  portion  of  the  a<juenus  exlraet. 

Separation  of  Ptomains. — Ouu  of  tht-  most  serious  ohst^ieles  in 
the  way  of  the  pertt-et  idetitilieatiiin  of  alkahtitis  when  extraen^l  l>y  tlie 
above  pnteesses  is  their  possible  eontamination  witli  ptomains  and  otlier 
pHHluets  (if  pntrefaetive  deeomiKisittun.  Wliilf  ihis  iiut  appli^-s  t(>  all 
of  the  aikaloiils  more  or  less,  it  is  partieularly  true  of  morpiiiii^  whose 
reaetions  in  e<*rtaiii  res|H-<'ts  ar**  rlowelv  sinudated  by  those  nf  some  of 
the  pn>teid  deeom^jsition-pr'ntiiets."  For  stryehnin,  fortunately,  we 
have  a  means  hi  the  use  of  warm  coneentnileil  sidphurie  acid  of  getting 
rid  of  sueh  extraneous  subslaiiees  ;  but  this  method  is  not  pnieti«d)le 
with  morphin  or  with  most  of  die  other  alkaloids.  Many  incthotls  have 
Ijeen  suggested  for  the  t'liniioation  of  these  bodies;  (he  following  is  a 
process  which  I  have  useil  with  much  advantage,  anJ  whleh  generally 
gives  satisfactory  results.  It  df[)ends  on  the  fact  that  pt^>niains  and 
other  pnxliiets  of  proteid  *hv(nn]>o>itiou  when  exptisefl  to  the  air,  t»s|H^- 
eially  if  gently  heateti,  sh)wly  take  op  oxygen,  resiniiy,  and  othenvise 
change  so  as  to  lose  their  identity  ;  they  InH^ome  in  part  diiHciiltly  solti- 
blc  in  aeidtdatt'd  water,  and  iu  j>art  removable  fmni  an  aciil  Huid  by 
repeated!  shaking  with  ether,  while  most  alkaloids  under  this  treatment 
underg^>  e*:imparatively  littk-  or  no  deeomjHtsition. 

Tlie  process  is  carrie<l  out  as  follows  :  The  ether^  chloroform,  aniyl- 
aleohol,  or  other  immis4'ible  solvent  U8<Hi  in  extracting  tin*  alkaloid 
is  allowed  to  eva|>jrate  in  a  e:ipaeious  watch-glass  or  flat-l)ottorae*l 
evaporating-ilish  so  that  the  residue  may  pre>ent  a  large  surface*  to  the 
action  of  the  air.  After  the  soUrtit  has  evaporatiil,  the  residue  is  gently 
li«.'jite<I  on  a  water-liath  for  an  hoiu-  or  two,  ami  aftvrwanl  put  tisiile  in 
a  warm  phure  for  two  or  three  djiys.  The  more  or  Ifss  resinitied  mate- 
rial is  then  exlraetetl  with  very  dilute  >ul|>hurie  acid,  the  HiJution  fd- 
tere<l.  the  aei<l  filtrate  shaken  ii('|>eate<lly  witlv  ether,  alkalinizi^Kl,  and 
shaken  f»ut  with  tht;  a]ipri»priat*'  iioniiseibh^  solvent.  Tlie  hiller  is 
allt)wcd  tt>  evajKirate,  ami  if  the  n-sidne  is  still  Ibuud  to  be  impun-,  the 
treatment  al)Ove  descriLte<l  is  rt*|>e:itiHl  one  *)r  more  times,  sfuiu'times 
many  re|MMitions  Iwing  nefessiu-y.  P^ventnally,  it' care  U  taken  with  all 
the  details  of  the  process,  the  alkaloid  is  usualh  (»blahie*l  in  a  piinili- 
willy  pure  condition.  The  method,  imwever,  entails  the  lf»s^  of  nioR*  or 
h'-s  material,  and  this  should  be  remembereil  in  quantitative  testing. 
But  fur  qualitative   work  this  is  usually  of  little  monieut,  as  a  small 

*  Jour.  Amer.  Chrm.  .Sijc.,  IRM.  vnl.  xvi.,  p.  KHt. 

*  S<¥p.091,  \\\  tieoCion  on  Ptouiaiiu  and  Other  Baotcriul  Products  in  Tbeir  KeUtion 
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amount  of*  a  pure  alkiiloid  Is  giviitly  to  he  prefernxl  to  a  lai*ge  quantity 
of  iiM|niro — ihv  fnniicr  yicl^Hn^  Jrli^-atL'  jiiul  clumu-U'ristic  ivai'dmis, 
wliiiu  the  latter  'iftcu  j^ives  cntiroly  imivliable  x-esults, 

Auotlit'i'  int'tlnKl  of  L'Xtmctiug  alkaloids  which  i^  ni  partifulai  iur- 
pirtaucc  in  this  t^oniivctittn  is  the — 

Provt'AH  of  Kffiin'iibtrf/tr.^ — To  isolate  alkaloids  aud  ^lueostds,  and 
es|M'<'ially  lo  sM|taratr  tlit'ni  fmni  ptomaine  and  iJtlitT  priKlnrts  uf  pufrc- 
faeliim,  iIjIs  prucL's>  i,-  pos*M">M'd  !►["  iiitu-li  hifrit.-'  TUv  in*4h*id  is  liast'd 
on  the  fart  tliat  the  alkali>i<ls  and  ^ducor^ids  art*  generally  soluhlt*  in  a 
mixture  of  tanuif  acid  and  jilyt-enu,  Avliile  pmteids  and  putrefactive 
substances  iu  i^cnend  are  usually  rendered  insoluble  hy  it.  The  [H'im*- 
ews  is  as  llOKtws  : 

The  finely  sulwlivideil  uiaterial  i^  maeenite*)  for  two  day^  at  40*^  C. 
ill  a  10  |>er  cent,  solution  of  tannie  avid  in  glytvrin.  The  mass  it^  then 
phurd  ill  a  cloth  ba^  and  llic  fluid  [jortitm  tlninaifrlilv  s^juci'zcd  <int, 
|HTl^r.ilily  Uy  nn-an^  of  a  ]irf»  ;  the  liijuid  (lins  obtjiini'^1  i-^  heated  tu 
oO*^  (.'.»  <'(KtU'd,  ;nid  lillereib  The  tiltnite  is  shaken  with  petroleum 
fclher  to  lemcjve  llits^  ami  is  then  heated  on  a  watc»'-l>jith  to  exjiel  a 
small  amount  (»f  iK-tmleum  ether  left  in  solution.  The  liquid  is  now 
agitattnl  tlmroujrhly  with  successive  piM*(ions  ftf  ehlorofonn,  first  while 
Htill  arid,  antl  then  after  hrin^  alkaliuizi-d  with  potassium  hydroxid. 
Sotliuni  or  p*>tassiuin  bicjirlHinatc  is  next  iidd^.il  to  convert  anv  cxeei^H 
of  alkaliuL'  hvdr<*xid  intu  i-ju'lioiiatc*  and  tlie  nuxtnre  fXtrueted  with 
chhtriilorm  iMintaining-  idMiut  10  (ler  i-ent,  of  nlc<thol.  The  solution  is 
then  satunUcd  with  siMhuni  rlilurid  atul  shaken  out  with  cldoiMfbrm 
cftutainin^  alwiut  lo  [>er  <'ent.  of  ethi-r. 

The  ftt'tfoit'um  rthrr  in  the  above  process  extracts  traces  of  jervin  and 
venUroidin,  to^^ther  with  ii\t. 

The  chfot'of<trn>  extracts  from  the  urid  Motution  aconitin,  cantharidin, 
colcliicin,  diiritalin,  ^cis^ttsjicnnin,  jervin,  narcrttin,  papaverin,  picro- 
toxin,  and  traces  of  Urncin,  drljiliinin,  narcein,  stryelniin,  and  veratrin. 

The  chloroform  removfs  from  the  itfhithtr  solntifm  aponiorjdiin,  atro- 
pin,  hnu'in,  c<Klein»  loniiii,  enwlin,  nicrttin,  [>i]oear]»in,  sjwirtoiu,  strych- 
nin, venitrii^  :md  any  narcotin  and  papnverin  lef\  from  the  pivcitiinjT 
(ipcration. 

The  (t/coM^hloroform  extracts  morpliin  antl  narcein,  and  tlie  ether^ 
Morofonn  removes  strophantliin. 

V]HiU  I'ViiiHiralin^r  i  ithrr  of  the  above  imndscible  solvents  the  sith- 
stani'cs  it  has  cxtf^ietetl  fmni  tin*  liquid  are  h-ft  ms  a  n-sidue  to  l»e  ex- 
aniint'd  by  afiproprint**  tests. 

Ill  order  to  avoid  sonic  of  the  inconveniences  attending  llu'  use  ^^f 
glycerin  in  the  alw*ve  preK*ess,  Kif»penbcr^er"'  lun*  more  recently  sufr- 
^•sttnl  the  use  of  acetone  in  4-onjunction  with  tannii-  acid.  To  tlie  Hilutlon 
thus  obtain*xl  a  snudl  »]uantity  of  glycerin  and  a  little  dilute  hydmchlo- 


»  %rt(xr/,r.  f.  nnnt.  Vhtmic,  1B!»6,  vul.  xxxiv  ,  }..  LMtJ. 

•Consult  iilmi  p.  TO",   in  frertion  on   PtdiimiuR  nnd  nthnr  Biirirrial   PpmIucIp  in 
Their  Rcliition  U>  Ti>xir"l'»i:>. 

*  Zrifttrhr.  J.  annl.  Cftfmie.  IftOO^  Vol.  xxxix..  |(.  «2". 
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ric  acul  are  a<l»k'<l.  tlK»  acetone  evapoiattHi  «itf,  and  the  rci*ultin);  arjne«m.s 
wtlntinn  i>  extractrd  l»y  inimLseilile  -olveiit-,  its  (lem-rilnnl  aU^ve. 

Separation  of  Poisons  by  Dialysis. — Takinir  a^lvantagi:  of 
the  dist'oviTv  In-  (iralmin  nt'tiii'  ditK-ivm-*'  in  ilirtu-il)ility  tiiroiit;li  |Miniiis 
membranes  of  en>tal!inr  :iinl  loUoiil  lw«lu»^,  many  |M>isiins  tif  a  crystal- 
line nattire  may  U^  M'jmntird  t'rom  t^tntaminatin*;  (ir;j;iiiiv  matter  l>y  the 
prooes*  of  dialysis.  Wlieu  first  suj^jr^jte*!  for  thi.s  piiqufse  it  wm*  l>e- 
lieved  that  it  \vonl<l  yield  re?iults  uf  ^rpeat  value,' hut  praetiral  exj)e- 
rienee  has  swirin-ly  Ixirne  out  these  exiK-etiitionsi.  At  times  it  may 
l>e  usetl  with  coii-^iiU'rahK'  |ni«Ht  in  M'le<'led  eases  L*r  ia  pnlimiiiurv 
lestinj^.,  Imt,  as  a  rule,  it  canuot  rumi>aiX'  in  value  with  the  nieth<xU 
already  given  fur  the  sepanition  of  either  miuerul  or  organie  |wiisons. 
Since  in  usinp  tlie  pn^eess,  however,  notliiii^^  is  *hnw  In  the  material  to 
ehange  chenueally  its  eonstitiients,  the  pnisoii  is  pnn'ured  in  |»n»etii*ally 
the  same  eondition  in  wliii'h  it  existed  in  the  njattin-  ;-iiUniitted  to 
examination.  In  some  instances  tht^  is  a  |x>Itil  of  tin  small  iiKHnent 
in  ti>xicoIoj;ic  iuve«tijjiitifm  ;  it  is  (KU'nsion.'dly  t>f  ^eat  imfmrtatiee^  for 
the  pnqxtse  of  identilie:ition,  to  t'stahlish  the  exaet  ftnin  in  which  a 
p)ison  has  been  athninistenMl,  or  in  wliieh  it  exists  in  the  ^tomaeh- 
eontentj?  or  vomited  mutter,  ami  when  such  is  the  case,  dialysis  may  be 
of  much  service. 

The  usual  metlnwl  fif  perforraini^  the  openition  is  t4>  plac*(*  the  mate- 
rial, finely  subdivided  ami  brnti^ht  to  a  thin  eonsist<*nft'  hv  tlu-  addi- 
tion iif  water  if  iKH'essarv,  in  a  dialvzinj^  vessel,  which  is  sup{M>rt4.Hl  in 
a  dish  of  pure  water  for  twenty-f<Hir  hours  with 
an  even  level  of  the  two  liquids.  At  the  4"tid 
of  that  time  the  i*r\'3tixlline  eoustilneuts  nf  the 
material,  such  as  arstniie,  tarbir  enietie,  «ixalic 
acid,  and  the  various  nlkaloids,  are  y;eiHT;!llv 
found,  in  jiart  at  letist,  in  the  outer  flui<l,  and 
may  l>e  tested  f(»r  din«etly  by  the  use  of  appn>- 
priate  rea^nts  or  may  Ix.-  recovenNi  ^>r  iden- 
tification by  eva|><trafion.  In  the  eas*;  of  alka- 
hmls  tlie  li^piiil  may  \>e  >hakeii  out  with  immis- 
cible HolvenLs  ft>r  the  p(n't>ose  of  more  complete 
purificsition.  If  the  aincunt  nf  pf»isf»n  in  tfic  mat(-rial,  however,  is  sn»all, 
or  if  it  has  entcRnl  iiitu  lirni  pn.tcid  ounbinalion,  ^^  litih-  of  it  nu»y  |»jis* 
into  the  cmtrr  Hitid  as  to  trive  (ins:itisfaet*«rv  i-esults. 

The  dialyzer  :d>*jve  .spiken  uf  may  be  made  by  tying  a  [>ieee  of 
thoroughly  sound  part»htnent-paj»er  over  a  hoop  of  wVmkI  or  jfiilta- 
pereha,  or  over  the  emi  nf  a  jrlass  jar  or  st4ait  k'aker  from  which  the 
iM.ttom  has  l>ecn  removf^l.  It  may  be  made  of  any  size  suitable  for  the 
amount  of  material  ustnljint  it  is  well  to  have  iis  lar^' a  surface  of  pan-h- 
ment-jmpcr  iis  possible  txi  facilitate  the  oj»eration.  Fsuallv  a  diameter 
of  6  to  8  inches  (1.')  to  20  centimeters)  and  a  height  of  li  to  :{  inches  (5 
to  8  centimeters)  will  serve  the  purpose  (see  Fig.  :K)). 
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Whit^K  it  is  (yuivmu'iit  Ui  ^rlu^^siiy  U*^t'llier  tiic  |Kiii-iini.s  derivfd  from 
the  miiicrul  kingdom  IxM-ause  thev  Lave  a  (^omniou  tH'igiu  in  iuorguuic 
niitiire,  a  better  rwisitti  ir*  found  in  tlioir  ^^iniiUiritit'.-^  in  clu'riiieal  bt'liavinr 
and  in  thi'  fortuati<in  of  tlitnr  nnu]H>MiuLs,  TIk*  inutniil  ui'iitralizatiiui 
of  jicids  !ind  ulUalis  furnishes  additional  pnmnd  for  tins  assoeiation. 
Another  Int-^is  fttr  so  f^ronnin«;  them  i?-  fiiiuul  in  tlio  fact  thai  almost  all 
an'  irritantH.  Ainotig  tlieni  will  lie  ecmsidered  oxalie  acid,  wliirli  is  not 
of  mineral  orij^ri",  Imt  lias  a  lueal  irritjnit  a(^Lion  and  strongly  at'id  clienn- 
cal  pro|)erties.  The  ininonil  poisons  may  Ik^  subdivided  int(>  rorrosivcs 
and  irritaiifxj  li<»tli  of  whieh  pritduee  n  litcid  or*riini<'  niii^ehief.  Some- 
times all  an?  eonsiilercMl  t\.<  irritants,  and  two  ela>isc^s  are  recognized: 
iirst,  those  wfiidi  cojij^idjite  aH)uniiuiiu.H  snhslaiKM's  and  thiTrhy  ennse  an 
escliar ;  and  scc<iiid,  tliose  wincli  soften  and  dissolve  tlie  tissius,  eatisinp 
swelling  and  diseeilttpatiftn.  In  tliis  elussi(i<'atioii  the  first  ^nuip  wmild 
include  tlie  corronivp  acids,  with  oxalic  and  onrlxili*'  acids  and  such 
rnetidlip  trritiint.s  a«  eorrosivc  merenrie  cidorid.  The  primary  local 
eifeet  n|niu  innoons  mendiraiiL^  is  a  dry,  cloudy,  gniylsli-whitc  condition, 
thiui^h  the  st'comlary  etfer*t  of  the  iicids  is  to  cause  vcllow  or  l>n>wn 
discolonition.  On  tlu^  otla  r  fiand,  the  niemijcrs  of  the  seeonii  jxroup, 
cx)mpos€d  of  the  C4>rposive  alkalis,  prmiuco  swelling  and  clearing  up  of 
the  mucous  mcmbninos,  with  a  dark  color  due  to  tlie  imhiliition  of 
;drcro<l  hematiu  hy  the  snlmincons  strnctures.  When  jMiisoning  is  due 
to  carb<i]ic  {»cid  or  moreurie  chlorid,  ihe  color  of  the  blow!  in  the  afl'ected 
parta  shows  through  as  a  briglit  brick  red. 


CORROSIVE  POISONS. 

The  local  action  <tf  this  class  of  |M»isons  is  destructive.  Applied  to 
the  .skin,  they  have  disorg-anizin;;  otfeets  analoj^ous  to  those  of  a  bum, 
and  which,  if  extensive,  may  jmnhif^  fatal  c(>nsw|ucnce*.  Brought  in 
eiiutaet  with  the  mucous  mcmbninos,  tliey  have  here  a  like  destructive 
action  ;  if  8wallowe<i,  any  part  of  the  alimentary  tract  may  be  corroded, 
and  the  lining  nieinbr.im*  of  tfu*  larynx  lx?c<mie  the  si^at  of  acute  inflam- 
mation with  dan^cri>us  eflusions. 

The  altered  tissues  are  oa^-ily  porforattHl  and  the  cftntents  of*  the 
stomach  or  inlestiries  may  csraj>e  into  the  peritoneal  cavity.  Death 
may  ensue  viithin  a  few  hours  from  shock  or  the  sufftx.nition  due  to 
dropsical  closure  of  tijc  o]x*nin^  of  the  plottis. 

Short  of  iwrforation,  the  corrosion  may  cause  such  wide-spread 
bivuking  down  of  the  gastric  glands  as  to  annul  their  digesting  power. 

340 


CORUilSrVE    ACflMi. 


341 


An  additional  rau.se  for  slow  starvation  is  fmind  when  the  esophagus  is 
narrowiHl,  if  nut  closed,  by  infl;ininiatory  exiitlatioiis. 

The  symptoms  ronie  an  at  oiuv  and  an*  wdl  defiiieih  lu  the 
month  then"  is  hcirtiiiijr  |Kiin,  with  a  stnmjr  tu.'^tv  t'burncliTi.stie  of  the 
elass  to  wliit'h  tliL*  |»oiM»n  U'lon^  :  sour  it'  an  acid,  soajiy  if  iin  alUali^^ 
and  metallit;  it'  iluo  to  a  metallif  salt. 

Immediately  intense  pain  is  felt  in  the  throat  and  stomach,  sewn  in- 
volvinj^  tho  whole  uhdomiu.  Vomitinj;  and  pnr»rinj;  su[»ervene,  the 
discharges  oih'ii  slKmini:^  hliK>d,  pure  or  altertd  by  elifniirnl  action. 
Then'  is  thirst,  with  puiiifnl  swalliivvin*;.  The  voire  is  taint  and  Imsky 
from  the  inflafuntatiim  of  tlie  cpif^liitlis  aiul  the  larynx. 

Statetl  broadly,  i!ie  postmortem  appearances  are  those  of  loeal 
softening  or  *»f  bardviiiiitr  and  oontmetion,  with  disiiite^nition  (»f  tissue, 
either  in  einMirnscriUsl  an\ns  or  lar;;ely  distnbiitnl  and  stirnmndeil  by 
aentelv  InHamed  tissues.  A  sujiertirial  <'ntsi()n  of  tin-  mucous  ntcm- 
brane  may  be  seen  in  one  plaee,  while  in  anotlier  the  hasenieut  mi^ni- 
bnane  mav  be  involve<l,  and  in  another  a  patch  of  the  entire  stnictnre 
give  way,  leaving  o|K'nini^  into  other  parts.  The  cliflt'reriees  in  ela-mi- 
eal  aetion  eanse  peeuliar  eolomtions,  sueh  as  the  yellow  sfciin  made  by 
nitric  arid  (see  Plate  2)  and  the  brownisli-b!aek  imbibilion  of  allereil 
homatin  eanse<l  by  snlphnno,  hydnK'hlorio,  and  oxalie,  aei<ls,  and  als«j 
by  the  alkaline  hydnxvitb  (see  Plate  7).  The  eorn»sive  poisons  are 
subdivided  into  the  co}*ro8we  acids  and  the  con*Oiilv€  alktilia. 


CX>RROSIVE  AODS. 

The  mineral  acids,  sulphurie,  nitrie,  and  hydrix'hl()ric,  are  sour 
li(piids  wbieli  turn  retl  the  ve;xetal)le  bhie  *?olt»rs,  such  as  litmus,  and 
elmnge  the  hue  iff  <lyed  elothinjj  mostly  U\  reti  or  yellow,  while  they 
injure  the  t<'Xtun'.  When  eoneenlniteil,  they  itiplilly  destroy  orif.ujie 
Hubstances,  anil  on  the  living;  b<Mly  cause  the  most  vioh'ut  pain.  They 
render  tlie  alkalis  nentnd  and  dissolve  the  i-omnioti  metals  witli  etfer- 
vi'soenei*.  They  are  siinjile  eorrosivt^  eausin^  wrll-mai'kLMl  symptoms, 
due  solely  to  their  action  on  the  fKirt  to  whieh  they  an'  ajiplietl.  In 
the  Unitetl  States  the  mineral  aeids  are  otlen  taken  by  suicides,  but  as 
criminal  poisons  tliey  do  not  tipure  in  our  reconls.  Iti  Eii^land  and 
on  the  Continent  they  arc  fre<iueiitly  n^irlet!  to  by  thi-  homicide. 

The  firpmie  corn>sive  aeid»  oxalie,  is  a  sour  solid  which  may  l»e 
given  as  an  intensely  aeid  solution,  lacking  the  fienv  dissolving  jwiwcr 
of  the  strong  mineral  aeids  aad  eaiisint;  svmpt^iins  some  of  which 
are  local  anti  common  to  otluT  ei>rriiHi\'i'>.  but  others  jdso  which  are 
remote  ami  s|xvitie  in  <'har;iettT,  due  to  cen-lirospinal   involvement. 

The  antidotes  owe  their  |x*wer  to  ehemieal  ueutndi74ition,  changing 
the  tier)'  aeiils  to  harmless  neutral  salts. 

Calcined  magnesia,  given  freely  suspended  in  water  or  milk,  is  a 
Iterfi"*'!  antidote.  When  it  nmnot  be  had  at  onee,  as  pri)mptness  is  all- 
im|>ortant,  pre|vireil  chalk,  whiting  usihI  to  polish  silv<'r,  plaster  s<*m}Ki! 
fmin  tlie  wall,  soapsuds,  or  larg4.-ly  dilutefl  alkalis,  such  as  stxlium  car- 
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Ixmute  ("  w:ts}iinf;-HO(lH  "),  MMliiini  hiearhoiuitf  (^*  Inriul  or  Ijjikiiij;  su<I;i," 
**  Kilonttiis"),  Helium  hyilr«j.\i«i  ('' iHini-cnIratiMl  Ivr  ^'),  nr  tlii'  iiiir'sikhhI- 
iug  t'ompiHiiuls  «»('  |iota.s.siuiii,  ^lnJul^l  Ito  ^ivi-ii  in  milk  ur  water.  Tlit" 
ijoiipsiul-;  ytid  iilkali;*  arc  of  uo  valuf  :ig;iinst  iixalir  acid,  !is  thoy  f(imi 
8Ciliil>k'   alkiilitK-   oxalates    wliicli    art'    alisorlird    ami    jirtKliice    systemic 

It  niivly  liai^jji'ti."  (hat  tlir  aiitidoU'  i>  ^ivcii  sihui  *'iHiu*rIi  lii  prevent 
thf  eiierj;:r'(ir.'  artiuii  nf  tin.-  |><ns<ttj,  and  (.veil  after  tiioroujjfi  m'Ulnili/ji- 
tion  it  wi>uld  U-  hest  to  pve  milk  ami  very  dilute  alkaline  sdhitions  for 
bonie  hour*.  As  the  tiilic  of  the  stoniael(-]imM]>  nr  tlte  si[»lini;  inipin^in^ 
n\Htu  the  Hjl'teneil  ^iriirtiires  may  do  ini-pamhle  liarnij  it  ninst  not  Ih» 
used,'  llioiiu^i  later  on  the  eHiphajL^nil  jitricturc  niuy  call  tor  curefiil  treat- 
ment hv  ililiU*!!'  and  tubes. 


SULPHURIC   ACID. 

(Chftmioal  runniiitt,  U.SO^;  Svnunyin,  Oil  of  Vitriol.) 

There  arc  few  processes  in  the  arts  ami  manufaetures  that  (hi 
not  US4'  at  some  sta;^  the  *' lul  t>l'  vitnol.*'  It  eim  be  had  at  anv 
elieniists  in  eomnmn  trade,  and  is  n>e<l  ilir  clean^in^  ini^tuls  as  a  honsc- 
li«t|d  arttrlr.  In  i"on[itri(>  wliero  the  \i\\\  maki  s  it  4lit1ienll  tn  pnrehase 
tlie  at'senieal  *<i-  alkaloidal  |Miisnn>j  tlie  ease  with  whiefi  snlplnrrie  aeid 
ean  In*  pruenrt^l  makes  it  a  V4'ry  eitnunnn  poi&un  in  n^^  by  the  pixirer 
ela-ses  for  snieiiial  purposes,  in  spite  of  the  pain  thai  elmiiieteri/es  iu 
aetifMi,  I(  is  nuelv  ^iveii  in  ftwul  tiir  imniiridal  pnqKi>es,  heeiUise  it 
brtnivs  tlu'  j>iHs<tiier  by  the  altertil  a]t]H-ar:n»ee  nf  tiu^  rliarreil  tiNxl,  by 
llie  stains  *m  tin-  clothiujr,  lips,  aiul  ttui^Ue,  by  the  tiery  t;iste,  and  by 
the  charaeteristie  symptoms.  It  has  In'en  given  to  young  children  and 
even  Id  adnlls  in  the  i'nrni  id"  nio<U<*ine,  taken,  as  disii^roeahle  t\i*tie» 
iisnallv  are,  from  a  ^[mon  baek  of"  the  tonjjne,  so  a>  to  avoid  tasting. 

Poiw)nin]tr  has  iwenrnMl  from  the  amik'ntid  sni)stitMtion  of  it  for 
oils,  syrnp,  i»r  glycerin.  It  has  been  jwnired  into  tlie  t^ir,  given  by 
enema,  and  even  iiij<'ote<l  into  the  vagina.  Fn»m  this  |M»ison  then*  were 
4f»  df-aths  in  Enirland  and  Wah-":  for  tlu-  fivr  year>  fn-m  ]^Hl\  to  1887 
inehisive.  From  journals  (u*dinarily  aere>sihlr  tlurt-  have  Inen  eol- 
leeteil*  'W\  eases,  of  whieh  207  were  iatal»  HA  re^-overed,  45  wen-  Immi- 
eidid.  I5t  ^nifidah  and  7-1  aeeidental. 

Local  Rxternal  Effects. — MalirSims  |wriwin>  n-sc>il  to  it  to  ^listignre 
the  iaee  or  ruin  the  clothe^  of  a  rival  by  tlirow  ing  a  rpiantity  of  it  at 
the  hatetl  perMMi.  (^i-easionally  in  rlienural  labonitories,  whih-  exjKTi- 
nieiiting  with  it,  Hasks  containing  it  will  hnrst  and  (he  eontents  Ik? 
dnsluHl  intt»  the  liK^e  ivf  the  ex|H'rim4Miter,  If  it  >trikfs  the  eye,  hlind- 
nt^.-'  mav  re>iilt.  In  tvmtaet  with  tlie  skin  it  eaiises  gn nit  agony  and  a 
lasting  H-iir.  Instant  aetion  is  utvi'ssarv  to  |>revent  tbes<*  >eriouB 
efltM't^.  Water  must  he  applitil  fret'ly,  the  whide  faw  iniuu'i>€^l  in  a 
Lai^in  of  it  or  liehl  nncU-r  a  running  tiip,  and  tlie  eyep  opened  under  the 

'  Cdinpun*  p.  SIO.  under  tSenoriil  I'riniMpIfs  of  TuxiroU^y. 

'  WittiiHU!^  Hnd  Bivkur,  Maiical  Jurhsj>rudenrr,  Ftirrnnic  Maiicitir,  and  Toxicof^iffi/, 
New  York,  18WS, 
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water.  A  paste  of  sodium  bicarbonate  or  a  piece  of  soap  will  help  to 
neutralize  the  residual  acid  at  the  burned  points.  The  bum  may  be 
treated  afterward  with  Hnimentum  calvw.  It  is  a  common  accident  in 
the  laboratory  for  the  acid  to  fall  upon  the  clothing.  If  not  promptly 
touched  with  ammonia  or  some  alkaline  solution,  the  spot  turns  red  and 
soon  becomes  rotten. 

Properties. — Pure,  strong  sulphuric  acid  of  a  specific  gravity  of 
1.84  contains  9G  |>er  cent,  of  real  acid  (H^SOJ,  and  is  a  colorless, 
heavy,  oily  liquid,  not  fuming,  txlorless,  extremely  sour,  combining 
actively  with  water,  and  blackening  or  charring  organic  substances. 
The  commercial  "  oil  of  vitriol "  is  not  so  pure,  being  colored  light- 
brown  by  suspended  cttrbonaceous  mutter  and  cont^iining  small  amounts 
of  dissolved  metals,  principally  lead  and  arsenic.  When  added  to  water, 
heat  is  given  out.  If  the  proportion  of  the  mixture  is  3  of  acid  to  1 
of  water,  the  temperature  will  rise  above  212°  F.  (100°  C).  It  has 
the  property  of  abstracting  water  from  the  air,  100  grains  under  favor- 
able conditions  absorbing  120  grains  of  water  in  four  days.  This  great 
affinity  for  water  explains  tlie  charring  action  upon  organic  matter 
from  which  it  abstracts  the  elements  of  water  while  dissolving  all  but 
the  black  earlwn.  When  the  concentrated  acid  is  heated  with  zinc, 
cop|>er,  or  other  metals,  the  gas  sulphur  dioxid  is  liberated ;  if  the 
acid  be  dilute,  then  if  any  action  occurs,  the  gas  evolved  is  hydrogen. 

"  Xordhausen  acid  "  is  a  form  manufactured  in  Bohemia  and  used 
largely  in  cliemiad  manufactures.  It  is  a  dark-brown,  heavy,  oily, 
fuming  liquid,  with  a  specific  gravity  of  1.9.  Its  formula  is  H^S^^y, 
and  it  is  regarded  by  some  as  a  solution  of  SO.^  in  H^SO^.  Two  weaker 
f*»rms  are  used  in  medicine,  the  dilafe,  of  10  per  cent.,  HJSO^,  and  the 
aroumtky  of  20  per  cent.,  H^30j.  It  is  applied  externally  as  a  power- 
ful caustic  in  the  shape  of  Ricord's  pitste,  made  with  |>owdered  charcoal, 
and  Michel's  paste,  made  with  powdere<l  asbestos. 

Symptoms. — Oi»  the  instiint  of  contact  with  the  mouth  there  is 
intense  local  pain,  extending  down  the  throat  aud  gullet  to  the  pit  of 
the  stomach,  along  the  track  of  the  acid.  The  tongue  swells  until  it 
fills  the  mouth,  and  is  covertnl  with  a  white  coating.  Later  it  may  l)e 
a  (M»rrotUMl  an<i  shapeless  mass. 

The  saliva  flows  profusely,  hut  cannot  Ik'  swallowed  without  jmin, 
if  at  all,  owing  to  the  pharyngeid  inflammation.  Grasping  and  a  hoarse 
voice  denote  that  some  of  the  aci<l  has  touched  the  larynx  and  eausetl 
spasmiMh'c  closure  of  the  glottis. 

The  thirst  is  extreuie,  aud  is  accompanied  by  persistent  retching  and 
vomiting.  The  ejected  matter  is  very  sour  an<l  slimy,  often  hl<MKly  and 
loiuled  with  jmrtlons  of  the  mucous  memhnnic  of  the  gullet  and 
stomach.  The  fa<*e  has  an  agonized  and  anxious  cxpressitm,  the  eyes 
hH>k  hollow,  the  nos<'  is  ]>inehc<l  and  cold,  th<'  skin  is  clammy,  the  pulse 
is  feeble,  the  hn^athing  is  diflicult,  and  the  extremities  are  t»onvulstKl. 
The  ease  may  <'nd  fatally  in  a  few  hours  or  after  seveml  days  by 
asphyxia,  stu|>or,  or  convulsions.  When  |>erforiition  of  the  stomach  is 
eause<l  by  rai>i(l  solution  of  Its  walls,  the  symptoms  of  fatal  collapse 


a-t4 


INORGANIC    POISONS. 


rapidly  Hcvdop  nmi  ilmlh  is  (■<im|i:ir:xtiv(*ly  painless.  When  death  is 
not  s()  stidik'U  aiwl  tlii'  uitljirninarurv  symptoms  s(il)>ide,  the  mdin'tiitmte 
one  fms  ii  liiig-t-rin^  iL-atli  of  starvntinn  tmm  striftnix'  (if  the  gullot  or 
of  the  pylorii8,  aiKlnii  inciinihle  dyspe]>i*ia  due  to  destruction  of  theooiits 
of  tiie  stomju'li.  Mi'iidflssnhn  '  n'p*irt^  thi*  oaso  of  a  woman  of  twenty- 
five  years  of  a*r*',  who  t(M)k,  lor  suicidal  purposes,  a  iiHMh-rate  auioniit  of 
snlphurir  aeid,  and,  surviving  the  imuKHiiate  etfcel.*,  h:ul  svaipttiins  of 
jjTustrie  iileer  and  eutcriu  fevrr.  Ai'ler  four  weeks  iiuj>rovenieiit  l)egan, 
but  wan  arrested  in  the  sixth  week  by  attacks  of  vomiting.  To  relieve 
the  pyh>ric  stenosis  resection  was  ivsorted  to,  hut  death  foljoweil  in 
twelve  hours.  The  ga>trie  n*iieous  intnilinine  was  alni«»st  wholly 
destroyetl,  tlie  pyhn'us  narroWf^l  to  tlu'  ealiher  of  a  -^nialt  pnihe. 

Fatal  Dose. — The  siuallest  fatal  tlose  rt-jtortod  as  ^iven  to  an  adult' 
is  no  grains  (^^.S  gm.)-  Ueath  euMuxl  in  a  child  of  one  year  after  20 
drops."*  It  i>  dirtienlt  U*  state  llie  niluinnini  limit  tif  fatality,  owiiij;  to 
the  faet  that  nuidi  dt  [>rnds  on  the  part  tonrhni  by  llu-  ariil  atul  much 
on  iht!  aniouiit  oi'  ((hrI  juvsent  in  the  ntoniaeh.  Even  tlie  smallej?t 
ainontit  wonkl  be  permanently  injurious  if  it  reuehc-<l  the  gullet,  cjiusing 
narrowing  of  thiL'  ib)id-('hinn»el.  Few,  if  any,  infants  survive  this  piison, 
and  ol"  the  adidi  ('a>e>,  the  m»  rlality  is  two-thinls.* 

Patal  Period. — In  tlu'  infanl  tpiirk  inspirator^'  effort  w)nietimes 
carries  the  piison  into  the  larynx,  inid  iiumefh'ate  lU^ath  may  ensiu-  from 
ppasun^iii:  closure  of  the  glottis.*     The  shortlist  periml  reconk'd  ibr  the 

adult  is  one  hour.      Most  eases  die  withiu  twentv-tbur  or  tliirtv-sfx 
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hours;  sonu' die  from  snpu'ls  alter  wt-eks,  inonllii^^  or  yuirs.  In  124 
fatal  eases,  the  reports  of  which  were  studied  by  Witthaus/  I'i  died  in 
le,s.s  than  three  hours ;  42  in  three  to  twenty-four  hours ;  28  in  one  to 
seveu  days;  17  in  one  to  four  weeks;  10  in  oni'  to  three  months; 
and  H  in  more  than  tlirei'  niorilhs. 

Treatment.^Tlu'ee  objects  are  to  be  kef^t  in  view  :  First,  proni]>t 
nt'ntralizatioti  (tf  the  aeiil  ;  secoiul,  weakening  by  Jilutum  ;  third,  reliel 
of  the  asphyxia,  whieh  sometimes  (hrentens  life  immediutely.  For  neu- 
tndi/Jition,  niagnesin  nnd  chalk  an'  the  best,  but  in  an  emergency  soa^w 
snds,  whiting,  or  wall-phister  (ini  in^pnre  calcium  ejirboriale)  » ill  surve 
the  pnqiKse.  Wrak  alkaline  solutit*ns  of  sodium  ttr  potassium  carbonate 
may  Ivc  used  with  4'auti(tn,  as  great  distn-ss,  if  not  injur}-,  to  the  weak- 
ened M'all.s  is  possible  fn>m  the  stomach  dist<*ntion  due  to  the  lilfcitition 
of  large  fptantilies  of  cjirhon  dioxid  gjis.  All  tlic  antidotes  must  be 
given  susjH'nded  or  dissolvt^l  in  large  ([uanliti<'s  of  waler  ur  milk.  In 
the  absence  of  a  noutnilizing  luitidole  water  alone  must  lu^  used  imnie- 
fliately  and  in  large  drafts,  foIlow<^  by  mw  f^i!:^^.  Should  synipl<mis 
of  iisphyxia  njipcar  as  h  result  of  laryngeal  impU(*a(ion,  then  Iraclie- 
otomy  or  intubation   must  be   resorte*!   to  at  tnu-e.     ^[ori>iiin   may   he 

1  ChariteAtinnten,  IftH".        'Cbrictison,  K.,  .4  Trmtineon  Poistma,  Kdinburgh.  IHart. 
■  Taylitr,  A.  S.,  On  Pnuumx,  1R7.>. 
^  Ouv  and  Forrior,  I^incipfr/i  of  Fornmf  Ahf/irinif. 
•ThimiMm,  L'inrrf,  lK3(i-S7. 

•  Wittlitiiif^  and  Becker,  Mniical  Jnriftprudencf^  Forenne  Medicine^  and  Thxieoloffy, 
Kflw  York.  1896. 
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given  hy|KMlermicaIly  to  relieve  pain,  and  nutritive  oncuiata  to  sup))4>rt 
life.  Till*  si'cuit'ls — pi'ri'onition,  tiilliipM^',  otintnu'thiii  <'t*  tlic  f:ullrt,  ^pts- 
tritiR,  and  im^Kiirtnt  <ligt^tioii — iiuLst  be  treated  by  apprii|niute  mcubuivs 
as  the  tK*«iMi»ii  arista. 

Postmortem  Appearances.^Tlif  primnnj  piitlutloirir  rhanjr<*s  foiiiid 
when  dwitli  (M-riirs  wuliiii  a  ti^w  days  aiv  iIkm'  ttl'  iiriiti*  disiiiyiinization 
of  the  stnicturt-s  of  the  minitli,  ji^iill4't,  siomat-h,  and  ntMghlH»riiig  ]iart.s. 
The  lips  and  tongue  air  mWIuiuiI  ami  iTtwleil  ;  the  tlimat  and  gullet, 
wliitiHli  or  gniv  in  color,  the  lir.-«t  t'tf(»et  of  the  actil  un  niunnis  sinliu^es 
beintr  to  cikU  \\\v\\\  witli  a  white  jwiint  nf  jihcnd  siHTt'iinu  itnd  mem- 
brane ;  the  stitniaeh  is  l>r<»wn-ml,  (hie  to  intbibilhni  til  alttrt'd  iii'niatin 
or  black  from  eluirrint;,  its  niueons  liuiiijii;  kMJse  iu  shrtils  or  i^telie^, 
die  fohU  Uirge  and  deep  ftvim  swellinir,  sometinus  softeiiwl  sn  :l<  to  tear 
under  gentle  manipulation  ;  the  peritoneum  may  Ix-  bliiekenetl  from 
perforation  ;  the  dufKleniim,  nil  and  tliickontHl, 

The  wcondan/  pathnlofjic  changes,  seen  when  ilcatli  follows  after 
several  weeks  of  ehronie  ilhies.s  fruiT)  s<ime  of  the  se<piels,  are  idceration 
of  the  jr'dlet  and  runtraetion  of  its  ealilxT  fmm  sc^ars  ;  the  stnniaeh  is 
8tripp<*<l  itf  mucous  meiubnuie,  partly  or  wh'illy  retl,  its  eapaeity  much 
redueed  by  ooniraction,  iu  walU  thickened  and  adhei-ent  to  neigh  l>orin^ 
jMirts. 

Tests. — Earitun  Oilotud  TeM. — It  is  cust^iniar)'  to  test  for  sulpiuirie 
acid  and  the  soluble  >iil]»h:ites  by  first  aefdnlating  with  hydniehhirie  acid 
to  prevent  a  precipitate  being  pnKiiir*(ii  by  the  siilt-*  of  rertaiii  ntlier 
acid--^,  Huch  as  carbi>nii\  phusplt<n'ii*,  and  i>xalie,  and  then  addin;r  a  solu- 
tion of  barium  cidorid  whtirh  thiuws  dnwa  the  wjilte  Jwiriuni  sulphate. 
The  free  acid,  in  common  with  otlier  acids,  redden??  Utmu-s,  turns  ei.K'hi- 
neal  yellow,  and  deei»lori/es  reil  phL-tiult»htalein. 

As  pnH>f  of  the  pref^ence  of  a/ra-  minn-af  firUl  litmus  will  imt  serve, 
as  it  is  atfe<'te<l  by  acid  salts  and  by  the  organic  acid-*  iff  digestii»n. 
Resort  tan  l>e  hafi  to  piper  cnloitHl  by  certain  anilln  dyes  which  react 
to  minute  quan»itit*s  of  free  mineral  aeids,  Imt  not  in  the  same  way  tr> 
the  rtrgimii"  acids  n»»r  to  acid  salts.  A  dmp  of  tin*  g:istric  cnntcnts  t^^w 
taining  a  fn.'e  mineral  aci<l  put  i>u  Conpi-nnl  jkhht  leaves  a  dark-blue 
spot,  while  orgaitie  acids  in  large  ant(»uiit  give  a  violet  color  ;  on  tn*- 
|)aoliti  iiajHT  freshly  (>reparod  fnan  iui  alcoludic  solutiim  (I  :  1000)  it 
leaves  a  nHl-bi-own  sjwit  winch  cliang'.'s  to  lilac  when  gently  heatcnl  ;  on 
paper  dipj)ed  in  fre.-h  sululinii  <if  1  gni.  of  pldiiroghu-iu  and  '1  gm.  of 
vanillin  in  00  gm.  of  alcohn]  it  turns  ri^-d  wlien  heatiMl  in  a  capsule  A 
weak  solutiim  of  methyl-violet,  distinctly  violet  iu  hue^  is  turntnl  blue 
by  adding  a  very  weak  minend  acid. 

Chnrrinff  Tfxt, — When  snlpluirie  acid  is  ai>plic4l  nndilutcil  to  white 
pa|)er  it  <larkens.  and  if  gently  heated  chars,  the  ]»apcr ;  even  if  largi-ly 
diluted,  by  healing  the  paper  sm  as  not  t*i  scorch  it,  the  water  evaporates 
and  the  acid  will  reach  the  charriug-potut>  In  some  degree  this  prop- 
erty is  shaivd  by  hydrocldurie  aei*!. 

Vfrntrin  Ttxt. — A  dn>p  of  the  free  acid  will  turn  the  alkaloid  vera- 
trin  yellow^  and  Hnally  an  unchanging  crimson.     When  the  free  acid  ia 
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a  Viiluod  t«charotic,  but  u  out  suited  fur  iaUToal  udaiini^^tratitiu^  the 

dilul*.*  iljrm,  rxttitxiiuiu^  10  [jer  cent,  of  HNO^,  being  more  eligible. 

Properties. — The  eoueeiilpatt.'d  pure  acid  of  the  United  JStxite*  Plmr- 
nian>|K'ia  in  u  LioK)rle?»pi,  fuming,  heavy  liquid,  with  a  hpecifie  gravity  of 
l.-ll,  eonUiiiiing  OH  iier  <!eMt.  of  HN(Jj.  Ou  prolonged  exjK»p-urf  to 
light  uiid  uir  the  [leroxid  and  other  lower  oxid>^  uf  nitrogen  are  devd- 
n|NHl  und  ifnpurt  u  yellow  color.  It  i»  tlien  called  uitroHi-uitric  or 
funihig  iicid.  The  a^aitjoii.ijf  of  commerce  La  weaker,  having  a  ^]x*eific 
gnivity  t*f  l..'iO,  Ls  luiually  eolore<l  yellow,  and  fume.<  with  the  oruuge- 
oulored  vu|wtr  of  niixttl  lower  oxid--^.  Mosit  of  the  metaU  dis.«olve  in 
it,  but  gtfhl  and  platinum  are  ext^eptiunn.  It  corrodes  org:inic  matter 
by  oxiflutitMi,  not  by  carlxniixing,  as  sulphunc  acid  d<K^.  Animal 
matter  is  lunied  ii  <ieep  yellow,  the  cr»lor  of  picric  acid.  Albumin  is 
axigidatc^l  by  it,  and  il'  ihe  acid  is  Htrcmg,  tlie  white  coagiduni  turns 
the  eiuiriicicristic  yellow.  It  gives  promptly  the  acid  reaction  with 
liinnis  and  mlier  i-(»ii»r  iiulieators. 

Symptoms. — The  record.-*  of  the  comparatively  few  cases  show  no 
importjtnl  (lUrcn^uce  fmm  the  evmptoms  priKhKtxl  by  sulphuric  acid 
ami  aln-ady  ilrseriln'd,  witli  tlu*  exception  of  the  color  of  the  numtb 
ami  lip-.,  which,  with  Tiitric  acid,  is  intensely  yelhnv,  thinigh  at  tirst 
the  |nirt.s  are  blanclud  and  viiite.  There  are  intense  |Miin,  vomiting, 
thirst,  and  grejtt  depre^ion.  Eructations  of  gas  are  frequent  and  dis- 
tressing, due  tn  its  direct  development  by  the  action  of  the  acid  on 
orgjinie  .substances. 

Fatal  Dose. — Tlm-e  drams  by  the  mouth  in  an  adult  have  destroyed 
life,'  but  a  murh  smaller  <juuntity  would  suffice  to  causi*  fatal  suffoca- 
tion fn>m  s|K»sm*idic  ehjsure  if  it  were  to  enter  the  krynx,  as  it  is 
likely  to  do  in  ('lt!hh>ii. 

Fatal  Period. — The  average  duration  of  life  is  about  tw^enty-four 
hours;  the  .-hortest  time  re|xirted  in  the  case  of  an  adult'  was  au  hour 
and  threcHjuarters,  while  a  case  is  retvmled''  in  an  iidimt  who  diet!  in  a 
few  minutes.  In  some  castas  dentil  lias  beon  delayed  for  weeks,  month-s, 
or  years^  the  remote  eifects  of  the  jxuson  then  proving  fatal.  In  27 
fatal  cases  repmed  Witthaus*  states  that  *J  dieil  in  less  than  three 
hours^  10  in  three  to  twenty-four  hours,  «i  in  one  to  t^even  days,  3  in  one 
to  fnur  wirks,  '^  in  one  to  three  months,  and  3  in  more  than  three  months 

Treatment. — The  extnionlinary  energy  an<l  rapidity  of  action  of 
nitric  acid  make  it  tlifticult  to  adniinistur  antidotes  with  sufficient 
l^n^mptness  to  be  of  much  help.  It  is  always  advisitblc  to  use  chalk, 
wliitiiig,  magnesia  in  milk,  siKipsuds,  and  c^gs  as  antidotes,  with  the 
liopr  of  ni'titndizing  some  free  aci<I.  The  method  is  the  same  as  fi»r 
M(l|ihuric  acid  ami  for  the  corrosive  acids  generally.  In  all  there  is 
iu>lant  h'ttd  deatli  of  iwrts  struck  by  the  poinm,  rapidly  ftdlowed  by 
iuthunumtion  i»f  surrotmding  viscera.     Our  antidotes  cannot  restttre  the 


'  Wurrrii,  f{rrtir^i$  ifcuiftm  &>r.  fnr  Mfd.  Imp.,  1853. 

•  A.  S.  Tu\K.r.  fM  fS>i»OHM,  1875.  •  Ihid. 

*  WlUhHU!^  mid  Btx'krr,  Meditai  Juriaprudenee^  Foraute  M«riiciiM,  tmd 

Now  York.  mm. 


FOISOMNQ   WITB  CoKCEirrilATKD   NiTBIC  ACID   (VoN   HoFMAJi'N). 

A  aaicidu  iiped  thirty-six  yca»  swallowed  a  large  quaotity  of  nitrir  acid  at  0  A.  M.. 
and  di«'d  a(  (  l*.  m.  the  same  day.  The  body  reveiiUMl  ynllow  disr^dnration  of  thn  nlctn 
about  tht'  iiiMittli  Hud  of  the  eiiitlirhut  )itiiii>;  »{  thf  mouth.  The  cpilbeliuui  of  the 
t>t4i|>bautiH  WHS  brixhl  yi-Uow  and  arrangunl  in  thiokviivd,  ri)(id  foUU.  Tht  upitheUam  wu 
Wfcsily  doLachud.  shuwiiig  a  [wk*  yollowinh  membrane  with  blaok  vcahcIs.  The  tilumarh 
W)V4  etJhtraot«d,  aud  itji  mucous  membrane  wim  (:-haiiK<!d  to  u  bright  ypltow.  flMiirod  nurhar. 
Thu  4ubmuciMa,  expowd  it»  pluceH,  wua  ragged,  jmrtly  yellow  nnd  partly  black  tlirnuyh  tbo 
imbibition  uf  bluod.  The  duiMlcuum  and  uthcr  orgiiO&  a^juiniug  lixikud  as  if  cuukt-d  and 
wer«  yellowUh  in  oolor. 
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tissues  to  health,  nor  can  they  diffuse  into  distant  parts  &st  enough  to 
be  of  much  avail.  The  symptoms  must  be  treated  on  general  princi- 
ples as  they  appear. 

Postmortem  Appearances. — All  the  parts  to  which  the  acid  is 
applied  present  the  various  marks  of  erosion — in  places  hardening  and 
thickening,  in  others  ulceration  and  sloughing,  general  pulpiness, 
shreddy  mucous  surfaces  denuded  of  membrane,  and  perforations  of 
the  gullet,  the  stomach,  or  the  intestine.  The  most  characteristic  patho- 
logic change  is  the  permanent  citron-yellow  or  orange-brown  color  of 
the  tissues  acted  on  (see  Piute  2). 

Tests. — Even  when  very  largely  diluted — L  e.,  to  0,2  per  cent. — 
the  acid  reddens  litmus.     (See  tests  for  free  mineral  acids,  p.  345.) 

Copper  Test, — Poured  upon  slips  of  copper  and  gently  heated,  effer- 
vescence occurs  and  red-brown  vapors  arise  that  redden  moist  litmus- 
paper.  If  the  amount  of  nitric  acid  is  small,  the  color  of  the  fumes 
may  not  be  noticed,  and  a  more  delicate  test  is  required.  By  holding 
in  the  vapors  a  piece  of  paper  moistened  with  potassium  iodid  and 
starch  paste,  a  blue  color  develops. 

Brucin  Test — ^Upon  a  crystal  of  brucin  a  drop  of  nitric  acid  strikes 
a  blood-red  color ;  ujwn  morphin  an  orange  hue,  with  orange-colored 
fumes. 

Ferrous  Stilphate  Test. — Upon  a  white  porcelain  surface  put  a  few 
dro|)s  of  the  suspected  liquid,  a  drop  of  sulphuric  acid,  and  a  crystal 
of  ferrous  sulphate ;  the  crystal  turns  dark  green,  and  finally  brown. 
Even  the  combined  acid  in  nitnites  yields  the  same  proof  with  any  of 
the  above  tests,  provided  pure  sulphuric  acid  is  first  used  to  free  the 
nitric  acid.  If  ^gs  have  been  given  as  an  antidote,  the  nitric  acid 
must  be  taken  from  the  albumin  by  means  of  a  s<jlution  of  potassium 
carbonate ;  the  resulting  soluble  nitrate  can  then  be  treated  by  etpial 
part<  of  sulphuric  acid  and  water  before  applying  the  above  tests. 

Detection. — On  inspection  the  stains  left  <m  the  clothing  will  l>e 
found  dry  and  pirtiiking  of  the  same  citron-yellow  change  found  on  the 
skin  or  other  animal  tissue  touched  by  this  acid.  Tlie  yellow  stain 
produced  by  tincture  of  iodin  will  be  discharged  by  potassium  hydroxid 
or  by  ammonia  water,  but  the  nitric-aci<l  stain  is  indelible ;  ammonia 
and  the  alkalis  only  intensify  it  to  an  orange  hue.  If  the  piece  of 
stained  cloth  is  boiled  in  some  distillwl  water,  litmus-paper  will  reveal 
the  acid  reaction.  When  the  acid  liquid  is  neutralizwl  with  potassium 
carbonate,  iiltere<l,  and  evaporate*!  to  di^'ness,  crystals  of  i>otassium 
nitrate  form.  When  theso  cryst;ils  are  dissolv<Ml  in  water  and  a  dn>p 
of  pure  sulphuric  aci<l  is  added,  the  nitric  acid  is  set  free  and  ntrikes  a 
bl<HKl-re<l  color  with  brucin,  or  yields  ruddy  fumes  with  cop|K»r  turn- 
ings, or  res|X)nds  to  any  other  test  for  nitric  acid. 

If  the  vomited  matters  are  decide<lly  acid,  tlie  acidity  shouhl  be 
nieasuretl  by  titration  with  deciiiornial  solution  of  s^nliiim  hydroxi<I. 
Tlie  residting  siniium  nitrate  can  then  Ik'  tested  by  treating  with  sul- 
phuric acid  and  applying  any  of  the  tests  above  nientioiUMl. 

As  nitratt^  are  not  constituents  of  ordinar\'  fiMnl  or  of  the  animal 
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tiseiiee,  it  is  prorti'  cTunigh  if  these  are  fuuiu)  in  any  nnitiiiiit  above  a 
tpaco.  It  in  not  iicnessiirv  to  make  a  <jimnlitativi'  imalvsts.  The 
vomitoJ  iimttors  or  the  tLwues  sliould  be  oxtnK'tcHl  with  Imiliiig  ili?*- 
tillefi  water  and  ixitassium  curbonate^  and  then  HltcRHl.  C'lyfstals  of 
|>ota.s;iii]in  nitnite  are  iibtiiitied  o!i  fvajMtnititm  whieh  res|Mjnd  t(Md]  the 
tt>ts  ^iven  above  liir  iiitnites. 

Fumes  of  Nitric  Acid.' — Tiie  eiimnation^  of  nitpit-  acid  arc  a  mix- 
ture of  nitric  aeiii  vapor  with  vari<iu?^  lower  oxicL*,  all  *4'  them  oH'fU.sive 
ami  irriiatiiijr  t<i  tlie  air-[wiss;iges.  In  ihe  nianufaeturcH  mentioneil 
abi»ve  a>  making-  n^e  oi'  this  aeid  these  vapitr?^  may  do  jrreat  ]>ann  if 
the  jiroe'esses  are-  ui»t  earrietl  <m  in  eiit>ed  vesJ^<.*l^  and  tlic  imxions  fiinifs 
pas.W  into  milk  **f  linir.  The  habitual  breathing  ot'  air  e(»ntaining 
(knly  a  small  amount  frequently  k-ads  to  st'vert-  ehnnni-  l»ron<'hiti>  with 
general  im|Kiirment  of  health.  In  the  annals  of  toxieolngy  ejascs  of 
aente  jioiMiain^  nrv  ro|wtrt(Hl  frmii  ebemistM  suddenly  inlialiti^  the  fumes 
risiajj  \>b(_'n  a  rarlH>y  of  tlje  arid  has  b<vn  aeridvutiliy  brokm.  The 
yymptoms  are  like  those  of  ('apjilary  Immebitis.  In  the  ^t'llar  of  .Icf- 
ferson  Medical  College  i**  a  supply-ntom  in  wbieii  earl>oys  arr  kept. 
By  aeeident  a  earUjy  of  nitrit-  aeid  had  Iteen  loll  misltjpjKTeib  ut"^  after 
the  summer  vacation,  the  nH»m  having  been  eiosed  for  sonu-  weeks,  a 
whitewasher  workwl  in  it  ibr  sever:d  hours  until  be  was  furcetl  by 
illness  to  j^ive  nj).  He  sutVen»d  fi*om  tightness  of  the  ehest,  diiKeuIt 
bix'atiiing,  dry  eonph,  headaebe,  nausea,  and  phy^ieal  prostratiuti,  the 
symptnnis  wot  subsi<liii|,^  fin*  a  wi^-k  or  more. 

In  fatal  nises  there  is  limnd  usually  i-ongi'sti^ui  of  thi^  larynx,  tra- 
ehea,  and  [jrone-hial  liibes^  und  sometimes  e<_leuiu  of  the  bm^s  or  ellbsicm 
of  blood.  Although  the  efl'eets  appear  to  be  mainly  those  of  diivet 
irritatirm,  some  ea.ses  t^Iiow  inflammatoiy  ehan^es  in  the  liiiiug- nf  the 
riji;ht  aurieh\  Anite  e;u*es  should  l»e  Iriiitcd  i»y  fl>'^b  air  and  inhala- 
tions of  ether  to  relieve  the  neuse  oi"  tMiustrietion. 


HYDROCHLORIC  ACID, 
(rhfinittil  foniiulu.  HCI  ;  Svii'-nvtiir,  Muriata-  Ae'uf ;  Sptr'if  */  Stt/t.] 

In  the  onlinary  ae*v]nation  by  pliysieinus,  dnijrj::isl.s,  and  manufae- 
turers,  thin  name  U  given  to  a  liquid  whieh^  pmiH-rly  speaking,  is  a 
strtmp  aqurous  solution  of  the  true  JH-id,  itself  a  g:u^  impartinir  to  the 
water  its  i»wu  ehrmiral  properties.  By  aeeident  or  tbr  suieidal  pur- 
poses it  fjuist^l  !K»  deaths  in  tbr  five  years  in  Kutrland  and  \\'alt\s 
re|>orle<l  by  the  Registrar  Cieneral.  In  New  York  eity  between  1S70 
and  lft?n  inclusive  there  were  6  rases  nf  areidentnl  death  from  this 
S4mrr'e,  Out  nf  Cii<  rases  reportt'd  in  nu'dicid  jiinrnals,  Witthaus'  found 
55  wvre  fatal,  '»  homieidal,  'Ul  ^uifidab  and  'i4  ruM-ith-iital. 

Properties. — (*nmmt'roial  hvdnM-hloric  or  nmriatic  aoiil  is  n  tnnis- 
parriu,  ycllnw.  corrosive  liquid.  Its  stren^^tb  (►r  |MTerntage  tvf  pure 
aeid  gas  is  ap|>rnximately  the  prrnlm't  of  200  and  the  d4'einmls  of  the 

'  Citrif-ult  iil'-n  p.  «i7ti,  swlinn  mi  GHse<»u*  Poisons. 

'  Wit'lmas  Mhd   Bet-ker,  Mrdicnl  Juri/tprufirvcr^  Forcnne  Medirme,  ami  Twrieology, 
Now  York,  \m\. 
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specific  gnivitv.     Thus  a  sample  of  a  siHscific  gravity  of  1.15  should 
contain  30  per  cent.  HCl  (200  X  0.15). 

The  chemically  pure  acid  is  colorless,  the  yellow  color  of  the  com- 
mercial article  being  due  to  a  trace  of  iron  from  the  apparatus  used  in 
its  manufacture.  A  more  important  contaminant  is  arsenic,  taken  from 
the  sulphuric  acid  used  in  generating  it.  The  average  amount  of  this 
impurity  is  0.25  per  cent,  of  arsenic  trioxid.  The  pure  acid  liquid  of 
the  United  States  Pharmaco|)eia  is  sour,  of  pungent  odor,  and  contains 
450  volumes  of  gas  dissolved  in  1  volume  of  water,  which  incn?ases 
more  than  one-third  in  bulk.  It  contains  31.9  per  cent,  by  weight  of 
the  gas.  The  dilute  acid  of  the  pharmacopeia  contains  10  per  cent,  by 
weight  of  the  anhydrous  acid.  On  ex|K)sure  to  the  air  the  strong  acid 
gives  off  visible  fumes  due  to  the  union  and  condensation  of  the  invisible 
giw  with  the  aqueous  vapor  of  the  air.  The  fumes  have  a  pungent 
(xlor,  an  acid  taste,  are  irrespirable,  are  one- fourth  heavier  than  the  air, 
and  when  allowed  to  blend  with  the  fumes  of  ammonia,  form  dense 
white  clouds  of  ammonium  chlorid.  The  acid  dissolves  most  of  the 
metals,  but  not  gold  and  platinum,  and  when  heated  with  mangitnese 
dioxid,  chlorin  is  set  free.  It  is  the  natural  acid  of  the  gastric  juice, 
and  is  used  with  pepsin  as  an  aid  to  digestion.  It  is  employed  in 
chemical  analysis  as  a  group-reagent,  from  its  having  the  proi>erty  of 
precipitating  mercury  (fn>m  mercurous  salts),  lead,  and  silver. 

Symptoms. — This  acid  is  very  corrosive,  like  sulphuric  and  nitric 
acids  already  considered,  but  not  so  severe  in  its  local  action  as  either 
of  the  others.  Owing  to  its  volatility  there  is  great  liability  of  acute 
laryngeal  inflammation  from  its  irritating  fumes,  although  the  liquid 
itself  may  not  enter  the  glottis.  The  lips,  tongue,  and  throat  are  first 
white,  but  later  become  brown  and  rotten.  There  are  instant  pain  in 
mouth,  throat,  and  alxlomen,  diflficult  swallowing,  husky  voice,  si>as- 
modic  breathing,  retching  and  vomiting,  feeble  pulse,  and  general  weak- 
ness, the  mind  remaining  clear  to  the  last.  If  the  patient  survives  these 
acute  symptoms,  he  remains  subject  to  stricture  of  the  gullet  or  pylorus, 
with  loss  of  function  of  the  stomach. 

Fatal  Dose. — As  with  the  other  acids,  a  few  dnips  may  prove  fatal 
if  they  enter  the  larynx.  By  rapid  swallowing  and  quick  transmission 
to  the  stomach  death  may  follow  upon  a  fluidram  dose.' 

Fatal  Period. — Fn^m  the  acute  effects  death  may  ensue  in  fifteen 
hours  or  even  in  two  hours,  but,  as  a  rule,  the  duration  of  life  will  l>e 
tw^enty-four  hours.  The  setHnulary  conswpiences  are  productive  of  a 
jMMtr  vitality  for  a  variable  jwriod.  One  case  has  l>een  rei>ortetl  of  death 
from  stricture  of  the  pyh»nis  af^er  four  months.  Witthaus*  found  that 
in  40  fatal  eases  reiK>rtetl  in  medical  litonUnre  2  died  in  less  than  thn»e 
hours,  18  in  three  to  twenty-four  hours,  (>  in  one  to  seven  days,  4  in  one 
to  four  weeks,  i]  in  one  to  three  months,  and  4  in  more  than  three 
months. 

<  Rrit  Mftf.  Jour.,  1871. 

'  ArVitthauii  and  IJciktT,  yfetUml  Jttrifpruf/rKcr^  Forfnuic  Mttlirin^^  ntul  Toxicol'tgy^ 
New  York,  180*i. 
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Treatment. — Tho  nmicdial  nipji.siireH  an-  thv  sflmo  as  ftir  RiiJphuric 
and  nitric*  acids,  tJio  aeul  U'ln*;:  nnitralizi-d  Uy  mn^iu'sia,  clialk,  plustcp, 
soapsuds,  or  alkalino  Ijirarbniink's^  ^iveii  wttli  inilk,  wnter,  and  niw 
egg:?.     Tlie  effwts  ninj^t  lio  fT^Tnl^atcd  1>y  jn-aond  thcr:i[M?utic  rules. 

Postmortem  Appearances. — Tlie  jKUliolo^k*  chjiii^ri's  iJaiiid  after 
(iciitii  cniuiot  \h'  distiiifjiiisfu'd  I'nmi  tlui.^o  indiuu'd  l)v  stilj^lmric  uv'ul 
exi't'pt  Ky  tlio  lucnl  ol!'cr*t.s  oi\  ii]).-  and  fact'. 

II ydriifhhirir  iU'id  loaves  lit)  permanfrit  stain  nor  cnL-^ion  exlernallv, 
while  sulpliLiric  acid  disct>lors  aitd  nitric  acid  turns  yellow.  Intenndly 
we  find  tin-  f*i;;ns  of  intojit^:'  inflnniinntion,  with  a  f*liriv4'leil  and  W'frni- 
eatt'ii  omdif  ion  <if  the  nincuiis  nienibnuie^  whieh  lias  a  white  <ir  hntvvnisli 
eolor.  The  ap|K'aninees  due  to  Milphnrie  aeitl  art?  llie  same  except  tliat 
the  destruetiou  of  tissue  is  greater,  Imt  the  yellow  marks  of  nitric  acid 
are  always  cliaracteristio. 

Tests. — The  tree  acid  gives  the  acid  reaction  (o  lilmns.  (S<'e  tests 
for  free  niiiiend  aci<ls,  p.  «*)4o.)  A  glai=s  Flopper  or  hr]  wet  with  it  and 
hvld  rK'araJi  npeji  bottle  of"  arumimia  water  smftkes  with  the  white  clouds 
c»i'  aminiHiiuui  chhtrith  Pouretl  ujMm  zinc  it  ev(tlves  hydrogen  gas; 
if  hi'att^l  with  niangiujese  dioxid  it  yields  greenish-yellriw  chlorin  gas, 
>vhich  bleaches  u  pietx*  of  moist  lilnuis-paper  suspended  in  tlie  va|>or. 

Siltrr  Xititite  l\t<f. — The  chief  test  for  chlorids  t^TVe^  ecjually  for 
this  acid — ;.  e,,  silver  nitrate,  which  given  a  heavy,  cnnly,  white  ]>re- 
cipitate  of  silver  chlorid,  .Milidile  in  ammonium  hydroxid,  but  insoluble 
in  nitri**  acid. 

Detectlon.^ — Yvry  little  lu^p  is  denvt^l  i'vuin  a  study  (tf  tlie  stains 
on  clotliiiig.  At  first  a  i-eddisii  sptft  ap|)ears.  On  sf)me  black  dyes  the 
color  is  greenish,  but  owing  to  the  voluti!i(y  of  tlic  acid,  the  sjHtts  are 
evanescent.  Thev  are  not  moist,  charriHi,  nor  rotten  as  tlicy  are  fi^om 
sulphuric  aeid,  utir  arc  they  yellow  as  i'rom  nitric  twnL  A  1'ter  a  few 
days  the  nioisteiu-d  cloth  will  ni»t  alVect  litnuis,  but  if  lioilcil  in  water, 
silver  nitrate  will  show  more  clilorids  in  it  limn  in  the  untouchetl  elt>tli. 

In  the  exaunnation  of  the  vomited  matters  M'c  are  liable  to  a  fallacy 
from  the  uatnr.d  pres^'uce  (tf  0.2  per  ei-nt.  of  hvilrofblorie  acid  in  the 
gastric  juic(\  and  frrmi  the  ehlorin  in  the  alkaline  clilorids  of  I'ood. 

If  the  material  is  stronglv  acid,  snlphuric  a<-id  must  first  be  tested 
for  and  exrludcd.  Distillation  will  then  ei^lUvt  the  vt»latile  liydroefdoric 
acid,  which  can  he  estiniatetl  by  titrntinn  willi  siidiiun  hydroxid. 

To  determine  botli  fn-e  acid  and  the  combined  ehlnrid>,  first  make  a 
filtered  watery  extrjict  and  <livid»*  it  int(»  two  equal  parts.  One  of  thenc 
is  neiUndizofl  hv  adding  excess  of  s<xlinm  earlMinate,  which  fixes  the 
volatile  free  a<'id.  Both  are  evaporatwl  to  drynt^s,  the  unueutndized 
]Kirtion  losing  all  its  free  acid.  Both  rcsiilnes  are  redissolved  in  water 
and  arc  treatc<3  scpanitely  with  acfil  sohitioti  of  silver  nitrjite.  If  the 
nentnliztHl  |Hirtion  shows  niorr  cldorids  than  tlie  other,  the  diflciVHfC 
e<pials  the  amount  **f  free  liydroehlf>ric  acid  originally  present  in  csich 
portion.  In  this  analysis  ]00  parts  of  .eilver  chhtrid  pivcipitntt^l  rep- 
resent about  iSO  parts  of  hydrochloric  acid  (specific  gravity  1.1*^)  or 
25,43  jmrts  of  the  anhydrous  acid. 


OXALIC   ACID.  353 

Nitromtiriatlc  Acid. — By  mixing  1  part  of  nitric  and  3  parts  of 
hydnx^bloric  acid  the  commercial  aqmi  regia.  is  prepared.  This  is  an 
unstable  liquid,  evolving  free  chlorin  and  other  gases,  and  eventually 
becoming  much  weaker  than  when  first  made.  It  dissolves  all  the 
metals,  including  gold  and  platinum,  and  oxidizes  iodin,  phosphonis, 
and  sulphur.  It  coagulates  albumin,  turns  it  yellow,  and  finally 
dissolves  it,  as  it  does  all  vegetable  and  animal  substances,  with  the 
pnxluction  of  ruddy  fumes. 

While  the  dilute  acid  is  given  internally  as  a  medicine,  the  concen- 
trated acid  is  an  exceedingly  corrosive  poison,  the  symptoms  and  post- 
mortem appearances  of  which  differ  from  those  of  nitric  acid  in  degree 
only.     The  antidotes  are  the  same  as  for  the  other  mineral  acids. 

OXALIC  ACID. 

(Chemical  formula,  CjHjO^^HjO;  Synonym,  Acid  of  Sugar.) 

Oxalic  acid  and  its  salts  are  widely  present  in  nature,  being  found  in 
various  plants,  nuch  as  rhubarb  (used  for  pies),  nightshade,  dock,  sorrel 
(used  for  greens),  and  in  animals  also,  occurring  not  infrequently  as  a 
constituent  of  the  human  urine.  In  the  latter  it  is  incidental  to  the 
gouty  condition  and  some  forms  of  dyspepsia,  occurring  as  calcium 
oxalate  in  the  form  of  a  whitish  deposit  made  up  of  microscopic  crys- 
tals, octahedral  or  dumb-bell  shaped,  and  insoluble  iu  warm  water  and 
in  acetic  acid. 

It  can  be  pre|>ared  from  sugar  by  oxidation  with  nitric  acid,  and, 
therefore,  is  sometimes  known  in  the  arts  as  "acid  of  sugar."  Its 
bleaching  pro|)erties  and  solvent  powers  for  metallic  oxids  make  it  useful 
to  dyers  and  workers  in  leather,  makers  of  straw  hats  and  bonnets,  and 
workers  in  marble  and  in  brass.  Al>out  the  home  it  is  used  to  remove 
ink-stains  from  linen.  Druggists  dispense  it  at  low  price,  and  conse- 
quently the  would-l)e  suioi<lc  not  infrecjuently  resort*!  to  it.  Its  resem- 
blance to  Ei)som  salts  leads  to  accidentiil  poisoning,  but  the  very  sour 
taste  is  likely  to  betray  the  homicide,  who  rarely  resorts  to  it  except 
when  it  can  he  masked  by  some  other  sour  l>everago.  In  the  five  ycjirs 
from  1883  to  1887  inclusive  there  were  registered  in  England  and 
Wales  120  cases.*  There  were  14  accidental  deaths  from  it  in  New 
York  city  in  the  twenty-one  ywirs  from  1870  to  1891  inclusive,^ 

Of  169  cases  found  by  Witthaus^  re|M>rt<tl  in  medical  literature 
previous  to  1895,  83  wert»  suicides,  of  whom  41  were  accidental.  In 
tiie  decade,  1871-80,  in  England  and  Wales,  out  of  1000  suicides  by 
j)oison,  lo9  t<H>k  oxalic  acid. 

Properties. — Tlie  crystals  of  oxalic  a<Md  are  colorless,  four-sided, 
]>rismatic,  not  deliquescent,  aiul  so  clos<'ly  resemble  in  appcaran<'e  those 
of  magnesium  sulphate  and  7anc  sulpliate  that  it  is  often  confounded 
with  them.     These  crystals  are  very  acid,  soluble  in  al)out  10  |)arts  of 

*  Rfqlstrar-GrnrraVn  Hfpnrtft.  '  Hepttrf  of  the  Srw  Vork  Citu  litttrtf  nf  ilralth. 

'  \VUthauii»  and  Booker,  Medtral  Jurisprudence^  Forensic  Medicine^  and  Toxieoloffyf 
New  York,  189«. 
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<'oM  water  and   in   2}   of  n»t(l  alcohol,  but  very  .sparingly  in  ether, 
Hfjiteil  on  jxirof'lain  or  platinum,  it  Mihlirm>  without  n'sidui*. 

It  i^^nbedia;tingui>hcd  fmin  tlie  subsUuit-o  for  whi<'h  it  it;  Hiuietimes 
tnistiiken  by  the  following  reiuly  test^,  appliuible  in  the  household  : 


TjwU'    ...      S»ur. 
Kigtctioii  ....  Vorv  iM'iil. 
Uwiiwi    ....  SuMiine?'. 
^^tKliutll  cnrdonute  .  No  prt*- 
i-i]»iUite,  hut  crt'cn'oiitK^nvc'. 
Ink      Ulfuchv^. 


MHKUifMiiim  »iilpliati^. 
BitUff,  nauwoui*. 
NoutruL 
Fixed. 

Nrt    *!tterv<»*cfTK'e,     hut 
while  pppcijiitHte. 

NucOtH.t. 


jCirit'  !iijl}jlJHtv. 
liilt^r,  mciullii-. 
Slightly  acid. 
Fixed. 

No    <'fl*erv'r'hO<'nr:e.    hut      ft 
whit*'  prtrijiilHte, 

No  oflV'ft. 


Potassium   Binoxalate    {('homicjil   foniMdn.   KH(\0,JT,.0). — 

This  .salt  is  usually  dis|M'ii^rd  by  ilrugjrists  to  reniovt-  rn>t  ami  iiik-.^tainft 
fmm  h'lK-n,  to  bleach  straw,  ami  to  polish  metals,  under  the  vtTy'<leec'|i 


tiv 


name   of  '*  e.'ssential   salts  of  lemon 


aiK 


I   "salts  of    Mirrel,"  and 


sometimes  without  even  the  '*  prim  [it^nddry  of  death"  usually  b]azon«l 
on  lalH'ls  tiir  |ioison<»ns  subsiiuu'es.      It  is  sitmrtinu's  dis[Hmsefl  as  :i  white 


>OW4H'r 


alth 


m^h   U  erystalli7A-s  in  rohirli-ss  rluunhir  pn>ni 


it   h 


dceidi'dly  oeid  reaeti^m  and  s-nur  ta.Me,  and  ii*  Miluhle  in  40  |)art,s  of 
wjiter.  It  is  likely  to  l>e  mis^taken  frtr  eream  of  tartar,  wliieli  is  uls<»  a 
Hinr  white  solid.  Almost  etjual  to  oxalic  arid  in  the  violt-nee  of  its 
jHiisrnious  at'tion,  its  syniptonis,  postmortem  appeaninee,  antidoto,  and 
detertion  are  pnietieally  the  same. 

Symptoms. — What  is  said  of  the  toxie  utleetB  of  oxalic  acid  is 
applieahje  also  t<*  potjissium  binoxahite.  While  the  symptoms  vary 
ediisith-nihly  in  different  etises,  they  ean  l>e  eonvcnienliy  elassitiul  as, 
first,  tliosf'  chie  to  the  iorttf  erosive  action  on  the  mnerMis  suriaees,  and, 
second,  those  arising  from  th(^  rnnoU  impression  upon  the  nervous 
system — convulsive  and  nairotic.  The  symptoms  prodiiewl  by  the 
l(H'^il  {U'tion  fif  :i  stroufT  s<»lntit>n  ami  m  larp^  amount  are  very  .Mtnr  taste, 
thirst,  |>;iiii  rin<I  Imniin^  in  month,  throat,  and  stomach,  dilKcult  swal- 
lowintr,  vomiting  of  black  or  l»loody  substam^s,  eolla|)>e.  Occasionally 
pain  i,^  absent.     Simictimes  (k-ath  may  inrur  without  vomiting, 

"If,"  says  Christison,'  "a  jx-rson  immediately  after  swallowing  a 
solution  of  a  crystalline  ssilt  whi<'li  tasUxl  jintvly  find  stron^rly  acid  is 
attnckt-d  witli  burning  in  ibr  throat,  then  with  burning  in  the  stimnieh, 
vomiting,  fiarlicularlv  of  bloody  matter,  imjierceptible  pulse  and  exces- 
sive languor,  anil  ilies  in  half  an  tionr,  or  htill  n»ore  in  twenty,  tiftwn, 
or  ten  minntej^,  1  do  not  know  any  fallacy  which  am  interfere  with  the 
cttuclusiiHi  that  oxalir  ;iii<l  uas  the  cause  of  death.  No  jiarailei  diM^ise 
begins  so  abruptly  and  terminates  so  soon  ;  and  no  other  crystalline 
|¥u'son  has  the  same  effwt.*' 

Hart  ^  n*iH>rts  a  case  of  ox«lic-aei<l  |>inHoning  in  a  boy  aged 
fifleen  yc«rH,  Twelve  minutes  after  the  poison  had  been  swallowed 
the  patient  was  nncons<:ious,  lii^  skin  pallid  ami  clammy,  and  bis  ex- 
tn-rnities  roM.  The  nulial  pulse  eouUl  not  \m  felt.  The  pupils  were 
fairly  dilateil.     The  jaw  was  fixed  in  tetanic  sjmHm,  and  froth  exuded 

I  C'ljri:.liH.ii,  lYmtwrn  Pmaimrf,  1836.  »  Uiucrt,  O.IoIht  I,  1898. 
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from  between  the  teeth.  One-tenth  of  a  grain  of  apomorphin  was 
iiije<*tcd  hypoderniically ;  a  stomach  siphon-tube  was  introduced  afler 
the  jaws  had  been  forced  apart,  and  a  pint  of  warm  water  was  placed 
in  the  stomach,  but  immediately  expelled.  Vomiting  continued,  and  con- 
sciousness returned.  The  boy  was  given  a  half-ounce  of  powdered  chalky 
suspended  in  water,  and  this  also  was  shortly  ejected.  Recovery  procee<led 
under  stimulation.    The  quantity  of  poison  taken  was  upward  of  2  J  drams. 

If,  owing  to  the  smalluess  of  the  dose,  death  is  not  prompt,  absorp- 
tion of  the  poison  ensues,  and  then  the  renjote  or  neurotic  symptoms 
appear.  These  are  headache,  cramps,  convulsions,  delirium,  and  coma. 
If  tho  patient  survives,  there  may  be  numbness  and  tingling,  with  loss 
of  voice,  lasting  for  weeks.  When  a  small  dose  has  been  taken  in 
dilute  solution,  the  symptoms  have  not  come  on  for  hours,  and  then  the 
nervous  phenomena  are  more  prominent. 

Fatal  Dose. — The  least  weight  of  the  acid  recorded  as  having  fatal 
consequences  is  1  dram  (3.88  grams).'  Statistics  show  that  the  dose 
most  likely  to  prove  fatjd  is  from  half  an  ounce  to  an  ounce.  Early 
vomiting  and  a  measure  of  relief  are  caused  by  excessive  doses.  More 
than  an  oimee  (14.2  grams),  if  retained,  usually  causes  death,  although 
recovery  has  occurretl  after  a  dose  of  2  ounoes.- 

If  efficient  antidotes  are  instantly  given,  there  may  be  recovery  from 
much  larger  doses,  although  the  majority  of  cases  prove  fatal. 

Fatal  Period. — In  one  case  death,  supposed  to  bo  due  to  gastric 
hemorrhage,  occurred  without  j>ain  in  three  minutes.^  In  other  cases 
surviving  the  acute  action  on  the  alimentary  tract  death  has  occurred 
from  coma  after  several  days,  one  living  until  the  twenty-third  day. 
Witthaas  *  states  that  of  74  fatal  cases,  (>2  lasted  less  than  twenty-four 
hours ;  in  12  the  victim  was  found  dead,  in  5  death  occurred  in  loss  than 
ten  minutes,  in  15  in  from  ten  to  thirty  minutes,  in  9  in  from  one-half 
to  one  hour,  in  2  in  two  hours,  in  10  in  from  two  to  thirteen  hours,  in 
4  in  one  and  two  days,  in  4  in  from  two  to  five  days,  in  5  in  from  five 
to  fourteen  days. 

Treatment. — The  chemicid  antidotes  are  finely  divided  chalk  or 
calcinetl  magne-^ia  or  its  carbonate,  sus|>endetl  in  a  larjfc  quantity  of 
water,  and  followed  by  free  drafts  of  warm  water  to  facilitate  vomiting. 
As  the  toxic  action  is  prom])t,  the  antidote  must  be  given  at  once. 
With  a  shovel  or  a  kitchen  knife  the  wall-plaster  can  ho  scra]>ed  off 
and  usetl  as  an  impure  cjilcium  carl>onat<'. 

Oxalic  acid  is  (*lieriiicidly  neutralize<l  by  the  alkalis  as  well  as  by 
the  alkaline  earths  (lime  and  magnesia),  but  the  alkaline  oxalates  being 
soluble  and  [M>is<mous  are  imuhnissible,  while  the  oxalates  of  calcium 
and  magnesium  are  insoluble  and  innocuous.  Emetics  may  be  neces- 
sary', but  the  stomach-pump  is  likely  to  injure  the  eroded  lining  of  the 
gullet  and  stomach. 

*  Lanrrf,  Doc-cmlMT  1.  I880.  ■  Tiipsoi),  Lumhoi  Med.  Gazette,  vol.  xxxi..  p.  H:*. 

*  0^1  vie.  Lancet,  184-'>.  vol.  ii.,  p.  'IWty. 

*  Witthaiis  and  H**<^ki'r.  yhihrnl  Jurispnuieuce^  Fvrennic  yfeUic'tne.  ami  Toxieoloq^y 
New  York,  1890. 
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Postmortem  Appearances. — CNilored  &taiii>  iijK.in  tlic  lii>t*  and  face 
aiv  ahsi'ut,  bul  tlie  lips,  tongue,  tlin^ut,  and  |L;ullet  art*  ^^^ually  white, 
and  ihe  lining  nienibrain'  is  IiMtse,  tTiMKnl  in  |>iittrheh,  and  ciiiitraftuil  into 
foltls.  Siunc'tijiiet^  tljt-  .stonnu'li  i^  blark  ihnn  vWvumw  vrinuis  riipn-fje- 
ni('[it  and  L-ontuins  IjIimkI  or  a  bro\viii>li,  u:rutii<nir^  inatorii*!  ;  HJiiii'limes 
tlio  nienxUnine  is  paK-  and  tinnxitli,  <ji'  dt'tiiclieil  in  .-lirod.-* ;  soinrlinies 
red,  with  the  black  vein.s  stn>ngly  niarked  and  cfirrugattHl.  While  deep 
emsiouH  art*  n«){-  uui'iuninun,  it  is  raiv  tn  havi*  cimipli-tr  Hihition  of  tlie 
wall^  uf  tlie  sturnacli  sn  as  to  t-aiisf  tlic  synijuonis  ai'  [K'Honjtion  dm'in^ 
iiR'.  Both  |ieritotiitis  and  plrurilis  havi-  hirii  fontid  as  roiiqilinttions, 
and  pcrilirations  ul  thr  stomavh  also,  bul  tjiese  List  hi  sonu'  cases  have 
been  su|i|M>Htil  to  Ite  due  to  ehanges  after  dentil.  The  kidneys  are  enn- 
gesttni  and  Inailwl  witli  iKxalate.s. 

Tests. — A  .s(»lution  of  oxalicr  aeid  or  of  potassium  binoxahite  re«hlens 
litnnis-pa|>L*r, 

Cakium  Tettt, — Either  i if  tl)em  yieUls,  with  ex('(^ss<»fra!<'iuin  hydnvxid, 
aoetate,  or  sidphate,  a  white  ]>reeipitiitL'  of  ealt^-inin  oxahite,  insolnblo  in 
annnonia  or  aeetie  aeiti,  but  soluble  iti  stnmg  hydr<.>chlorie  or  nitric 
acid. 

»Si/rer  Xifrnte  Irnt. — Either  of  tlieni  gives  ^\■itb  silver  nitrate  a 
copious  white  pre{Mpitiite  of  silver  oxidate,  soluble  in  annnonia  anil  in 
nitric  aeid,  while  silver  chlorid  would  be  insolnlile  iti  the  nitric  aeid. 
The  silver  oxalafe,  dried  and  heated  on  [ilatiriuui,  disjK?ri?cs  with  a 
slight  explosion  and  a  white  smoke. 

Letnl  Acefftle  Teat, — With  lead  acetate  a  white  precipitate  of  lead 
oxalate  is  formed  which  is  soluble  in  nitric  acid,  but  iiisoiiiblc  in  acetic 
aeid. 

I*t)hts,^it!tft  iWwaitffitntiit'  Test. — Mixi'd  with  potassium  pennanpinate 
and  dilute  snlphurie  acid  the  oxalic  acirl  is  deeon>post<l,  and  the  perman- 
ganate, hIowIv  losinp  its  t'olor,  is  converted  into  manganese  suljihate. 

Suhlimfiihfi  TfxL — ITeat<'d  on  platinum  foil,  the  acid  crystals  slowly 
sul)liine  at  as  low  a  temperature  as  lOO-C  ('21*2-  F,),  and  they  are 
entirely  and  prinn[»tly  diHsi|>:jteHl  at  150'^C.  (302°  F.).  The  |wlla^^inm 
binoxalate  dues  not  sublime,  but  changes  to  ]>otassium  carboruite,  which 
cfferx'esces  when  touchctl  with  an  acid,  and  turns  red  litnnis-|)a|>er  blue. 

Detection. — The  symptoms  nf  eonf>sive  poisoning  fnan  an  a<'id 
liijiiid  nliii'h  has  leil  no  colored  spirts  upon  the  ^kiti  would  be  signiti- 
cant.  A  strong  solution  makes  on  black  cloth  a  dark-brown,  uueor- 
ro<l(Kl  spot,  which  gives  the  oxalic  acid  reaetions.  The  vomited  mat- 
ters should  be  scareluxl  for  the  leaves  of  sorrel  or  green  material  of 
the  rhuliarb  pie  ;  not  that  these  are  ever  fatal,  but  s^»  as  to  exclude  the 
]H^ssibility  of  a  iouiplii-atitni  in  the  analysis.  In  tlie  v<»mited  matK-rs 
and  gastric  contents  tlie  acid  will  be  partly  free,  partly  C4imliined  as 
soluble  oxalate,  and  ]>nrtly  combined  as  the  in.'^oluhle  Cidcinni  or  mag- 
nesium oxalates.  If  it  should  l>e  mostly  free,  the  following  method 
will  serve  : 

1.  Having  made  an  extnict  with  hot  dilute  hydrochloric  acid  and 
filtered  it,  add  lead  acetate,  which  will  thmw  down  the  lead  oxalate  along 
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with  various  other  lead  compounds.  This  deposit  should  be  suspended 
in  water  and  hydrogen  sulphid  passed  through  it  for  two  hours.  The 
oxalic  acid  is  set  free  in  solution,  the  black  lead  sulphid  being  thrown 
down.  AHer  separation  by  a  filter  the  tiltrate  should  be  tested  with 
calcium  acetate. 

2.  If  the  oxalic  acid  is  in  the  combined  state,  the  following  is  the 
l>etter  method :  Digest  the  suspected  matters  with  warm  dilute  hydro- 
chloric acid  until  the  mixture  is  quite  fluid,  filter,  and  to  the  filtrate  add 
ammonium  hydroxid  until  an  alkaline  reliction  is  reached.  After  standing 
the  liquid  is  decanted  and  the  deposit  collet^ted  on  a  filter.  This  deposit 
is  calcium  oxalate.  The  filtrate  mixed  with  the  decanted  fluid  is  treated 
with  excess  of  calcium  acetate  and  the  precipitate  sejmratetl  on  a  filter. 
This  second  deposit  represents  the  free  acid  in  the  original  material. 
To  determine  the  nature  and  amount  of  the  first  deposit,  it  should  be 
washed  with  acetic  acid  <m  the  filter  and  afterward  put  into  a  l>eaker 
antl  dissolved  by  cautiously  adding  strong  hydrochloric  acid  and  gently 
heating.  Excess  of  amm<mia  will  precipitate  it  completely  if  sufficient 
time  is  allowed.  After  decanting  the  clear  fluid  the  deposit  is  washed 
by  <le(*antJition,  put  into  a  tired  dish,  drieil  in  a  water-bath,  and  weighed. 
If  this  deposit  is  calcium  oxalate,  it  will  l)e  white,  and  when  a  |x>rtion 
Is  heated  on  platinum,  leave  a  gniy  lush  of  calcium  carlKJuato.  Another 
portion  wjirmed  in  a  test-tul>e  with  stwng  sulphuric  acid  evolves  carbon 
dioxid  gas,  which  can  be  identified  by  conducting  it  through  a  delivery 
tube  into  barytii  water.  A  thinl  jwrtion,  suspended  in  water  slightly 
acidulated  with  sulphuric  acid,  will  discharge  the  purple  color  of  potas- 
sium permanganate.  This  test  can  be  applied  by  standard  volumetric 
solutions  and  an  estimate  of  quantity  obtaine^l. 

If  the  j)oison  has  been  fcikon  as  neutral  sodium  or  potassium  oxalate, 
the  lt>eid  symptoms  and  pathologic  changes  may  not  l)e  at  all  chiirac- 
teristic.  The  effo<*ts  come  on  after  absorption  and  are  mainly  systemic. 
To  make  a  complete  examination,  the  poison  must  l>e  looked  for  out- 
side the  alimentary  canal,  by  separating  it  from  the  urine  and  the  finely 
divided  tissue  of  the  kidney.  The  method  would  be  the  same  as  that 
for  vomitwl  matters  containing  the  combined  acid. 

CORROSIVE  ALKALIS. 

Under  this  heading  will  be  amsidered  the  hydroxids  or  hydrates  of 
potassium,  s<Klium,  and  aininonium.  It  is  well  to  note  that  their  basic 
carffottatett  also  are  n«>t  (tnly  strongly  alkaline  in  reaction,  but  in  concen- 
trat<Ml  solution  have  a  corrosive  effect.  The  action  of  the  corn>sive 
alkalis  is  cheiiii<*al  or  local,  and  Iimit<'<l  to  the  piirt  with  which  they 
come  in  contact.  This  corrosive  }M>wer  is  due  to  their  solvent  action  on 
albumin,  their  sajxmifying  prop<'rty  when  mixed  with  fatty  matter,  and 
their  avidity  for  the  water  of  the  tissues.  They  cause  nipid  and  deep 
(lestrnction  of  the  animal  structures.  The  local  symptoms  are  like  those 
of  the  corrosive  acids.  The  general  synipt<mis  are  likewise  those  of  the 
sh(K'k  of  a  violent  lesion  a<lded  to  the  immediate  conse<juences  of  the 
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U'skm  due  to  its  Itxjjility.  Arrordiiig  to  Falck,'  out  of  27  cases,  22  died 
(81.'")  |>or*rMl.),  ]Aiis<iniM^  \'r<nn  tlioin  t-*  ino^i  cii'uMt  )K'i'i<lrntaI.  tlhuijrli, 
a('n»r(iinjLj  to  the  ivporli^  of  Viriuiest'  hii:^[>itals,  tlicy  urv  noi  iiit'rcijiR'ntly 
t:dcon  i\*v  Huificlc.^ 

Kcpiirls  of  81  ciifHvs  of  p>isriiiiu^  bv  tin-  i-orr(»sivv  nlkaliV  and  nir- 
iMdititos  have  been  studittl  \yy  WittliatL-*,^  \vb4J  ftuiiid  A\  due  to  iuvid<Mital 
inistaK'c  and  17  to  siilrido.  He  intiiid  !t  C5is<s  of  j>f>i>.iiiiiiir  from  sodium 
tndi'oxiil,  i»  f'mni  KocJiutii  tnrlwuialL'j  1  from  sodium  birarl>on;it4',  '21 
fmni  jMitassiuni  hy4b'oxid,  12  from  pota-ssium  curlnu»»ti-,  2  from  a  ndx- 
ture  of  i^K»tasftium  hvdroxiil  and  oarlKiiujle,  and  '.M)  from  **  concent ratwl 
lye."  '.  .  . 

Ujvui  tht'  sidts  i»f  tbf  alkaline  iiK'tals  noitlier  hydrogen  sulpbid  uur 
animoniuin  -^iilijlnd  has  nny  vi-slble  cftei't.  Unlike  the  alkaline  earths, 
they  are  not  precipitated  by  ammonitmi  carbonate. 


POTASSIUM  HYDROXID. 
(Chtmii^ttl  formula.  KOFI;  Synonyitw,  PotoMftitim  Hydrntr;  CausHe  PaUnth.) 

Properties. — TIk-  ]uirf  siib>tancc  i**  a  ^ray-white  solid  with  an  angu- 
lar fnu'turr.  Il  inipiirl.s  a  rioajiy  feeliiijr  wlien  haiidhtl,  ha>  a  soapy 
tastfj  and  ;i  sttonj;ly  alkaline  ivactioii  to  litmus.  Heated,  it  melts  to  a 
eolorKss  Jitniitl  ;  run  Into  eyiintlrie  molds  it  makes  potasxa  fttfttt,  the 
ordintin-  iorm  seen  in  tlie  sh<ips.  It  dissolves  in  half  its  wei^rht  of 
water^  evolving  lieat  ;  il  is  soliihle  alsit  in  nlcohol  ;ind  ^lyeerin,  but 
irsolub!^"  in  otlier.  Il  deli<|nesc(*s  nipidlv,  and  in  the  nxtist  state  frwly 
takes  up  earbon  dioxld  pis  to  make  ymtassiiim  earbonatf. 

Pharmaceutic  Preparations. — Pohi^mi^  or  eaustir  potash,  iHvni's 
in  eyliiidrir  hhIs,  Lif/nnr  jiofttitfnr — wjlution  of  jHitasli — is  n  colorless, 
acrid,  alkaline,  eorro.sive  li«jiiid  with  a  specMfie  ^^ravity  of  LOolJ,  and 
containing  idHHit  5  per  cent,  of  potas.'-iuni  liydroxid.  PoUtt^a  cum 
Cftfec  (Vienna  paste)  is  made  of  inpial  parts  of  |H>t;*swi  and  ipiieklime. 
PvUiHHO  varbohitH  I'mptira  (p<':irlasli),  nnder  the  name  of  |KfU]slies,  used 
for  eleansitijj  oiI-Iamf>s,  occurs  as  a  dark  mass,  deliipicseent,  sinm^ly 
alkaline,  and  i-ausii^-.  PainsHit  rtivbn}uti<  pura  occurs  as  whit*i  crj'stals, 
delifpK'seeiit,  idkidin*",  i\v\\\  eanstic. 

Symptoms. — Tak<'n  in  strong  sidution,  a  hii^c  dose  of  caustic  potaslj 
(»r  tlu'  (*arbi male  will  ranse  a  naiiseons,  Rtapy  taste,  aeconipauii'^l  by 
hnridnj^  pain  in  month,  throiit,  and  stonineh.  Vonutini:  ol'  alkaline 
i)lo(Mlv  material  stHiii  follows,  anc]  later  colirkv  pains  and  grent  aUlom- 
inal  tenderness  with  ]iurging  of  slircds  of  epitiicliuni,  mucus,  and  blix>d. 
The  lips  and  tongue  swell  and  turn  brttwn,  rtwallowing  is  difficult,  and 
the  voice  is  hoarse.  Tiic  pid.se  iM-eonies  feeble  and  rapid,  the  skin  cold 
anil  damp,  l];e  breathing  liurrit'd  and  shallow.  Surviving  tlicsc  symp- 
toms, the  patient  may  die  after  some  days  of  fitarvation  fn>m  strieturt» 
of  the  gullet. 

'  Fttlrk,  Lfhrh.  H.  prrtk.  TuTikr^htjl-.  IRWl. 
»  Hofiiiaiui,  J.rhrh.  fi.  tfrrir/if.  Mnf.,  tlflh  t-ditloii.  IRftt. 

"  Witthttn*  Hiid  Becker,  Medical  Jurisprudeitre,  Forensic  Medicine^  and  Ty^fieoUgyt 
New  Viirk,  1898. 
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Fatal  Dose. — The  ordinary  fatal  quantity  is  half  an  ounce,  but  30 
grains  have  proved  sufficient. 

Fatal  Period. — From  the  acute  effect8  death  may  come  in  three 
hours ;  frt)m  the  secondary  effects,  the  final  event  may  be  delayed  for 
weeks  or  even  years.   Tlie  average  duration  is  about  twenty-four  hours. 

Treatment. — The  chemical  antidotes  are  weak  acids  and  oils.  The 
most  convenient  weak  acid  is  vinegar,  but  diluted  lemon-juice  or  orange- 
juice  will  serve.  Milk,  olive-oil,  melted  butt*T,  or  lard  would  also 
neutralize  the  alkali,  though  not  so  promptly.  The  stomach-pump  is 
not  admissible.^  The  pain  will  call  for  morphin  injections ;  a>Uap3e 
should  be  met  by  stimulants,  and  threatened  starvation  by  nutritive 
enemata. 

Postmortem  Appearances. — The  mouth,  throat,  and  gullet  are 
whitish  and  softened.  The  stomach  and  intestines  are  bright  red 
or  black  from  extravasated  blood ;  the  lining  membrane  disorganized 
and  strip|)ed  in  |)atches.  The  secondary  pathologic  changes  seen  when 
death  closes  the  history  of  a  clironic  case  are  denudation  of  the  lining 
membrane,  ulceration,  and  ]x)ints  of  stricture  in  gullet  or  pylorus. 

Tests. — With  excels  of  tiirtaric  acid  the  potassium  salts  in  strong 
solution  give  a  colorless  precipitate  of  potassium  bitartrate,  and  with 
platinum  chlorid  a  yellow  precipitate  insoluble  in  alcohol.  To  make 
these  tests  conclusive  any  ammonium  salt  must  be  removed  by  boiling 
with  calcium  hydroxid.  To  a  colorless  flame  they  impart  a  violet  hue, 
and  viewed  by  the  spectroscope  there  is  seen  a  characteristic  cx>mbination 
of  a  dull-nxl  band  with  a  faint  violet  line. 

Detection. — As  alkalinity  of  the  gastric  contents  has  never  been 
reported  in  any  normal  case,  the  mere  fact  that  vomited  matters  or 
gastric  contents  have  an  alkaline  reaction  would  he  so  exceptional  as 
to  l>e  sus]>icious.  After  separating  the  soluble  alkali  from  the  undis- 
solve<l  matter  by  dialysis,  the  clcjir  liquid  should  he  titrated  with  deci- 
normal  sulphuric  acid  and  teste<l  for  ]>otassium.  As  the  chlorid,  sul- 
phate, and  phosphate  of  the  metal  are  natural  constituents  of  the  food 
and  of  the  l>ody  itself,  uKin*  or  less  of  these  will  be  found  always  present. 
Hence  if  the  fluid  is  n<»t  alkaline,  the  process  must  include  quantitative 
determinations  of  the  different  metals.  If  the  analyst  can  obtain  a 
s:unple  of  the  sul>stance  tiiken  or  a  piece  of  the  clothing  stained,  his 
task  is  much  simpler. 

SODIUM   HYDROXID. 

(Chomiciil  fiinnulu.  NaOH  ;  Synonyms.  Siiffittm  Hydrate;   Caustic  Soda.) 

Under  the  name  of  "  ctmcentnUiMl  lye,"  jm  impure  mixture  of  the 
hydroxid  and  the  carlM>nate  is  largely  used  as  a  nipid  cleanser  in  the 
laundr\*  and  in  the  making  of  soap.  The  auth<»r  saw  a  case  of  a  child 
of  four  years  who,  in  playing  alxait  the  laundry,  out  of  <*uriositv  ate 
some  of  the  c»>ntents  of  a  can  containing  "  lye."  The  |M>ison  a|>parently 
did  not  reiU'h  the  stomach,  but  I'ornKle*!  the  throat  and  left  a  stricture 

*  Otinpan'  p.  :iUI,  unJcr  (ii'iu'ral  l*rinciplos  of  Titxionlnpy. 


Stomach  aftkb  Pouokino  by  Sodium  Hydboxid  (Von  Hofkank). 

A  suirido  aged  twenty •oih'.  yt.'ars  took  n  larj^e  quantity  ufBodium  hydroxid  (40  per  oeot. 
solution),  ilv  had  "  hwoUuu  mouth  "  and  gHHtroHsnteritis,  with  vomit  uf  blackish  m— es. 
Vinef(&r  was  Ki^caaKauantidoto;  emctfis  was  fuvort<d  and  the  stomach  washed  out,  yet  be 
difd  in  two  days.  The  macoua  membrane  of  mouth  and  (^ophaguii  was  softened,  con- 
K«Htedf  and  dweUcd,  with  detachmeut  of  the  epithelium  in  intches.  The  plate  shows  the 
stomach,  which  had  lost  its  epithelium,  leaving  coarac  folds  of  a  brownish-black,  soft,  and 
swollen  mucous  membrane.  The  brown  color  was  due  to  the  imbibition  of  alkaline 
hematin.    The  patches  of  black  ilots  indicate  points  of  hemorrhagic  infiltration. 
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of  the  gullet,  wliith  j^n'rinitted  swallowing  nt'  liquiJ  fiHul  only.  The 
|Kitii'Ut  r^ldwiy  wastiil  away  fnmi  starvation.      Tlit-it?  wa.s  no  autopsy. 

Properties. — Tlir  htf(iro.riil  (n-furs  iu  gniy-wliite  masses  (*r  in 
molJetl  sliL'k>i  t'losely  rericmhliiig  polas^iuin  liytlntxid.  Like  tl»iit  it  is 
ytnmgly  alkaline  in  reaction,  stiapy  in  taste,  ih^vA  by  heat,  dissf»lvcs 
tK'ely  in  water  witli  evtJution  t>f  heat,  is  (lrli<]ueseent,  mid  in  the  moint 
state  al)S4irl)s  carlxui  du»xi4l  frrmi  the  air,  (liriniii^  the  carbonate.  Thi.s 
eairltnnate  is  not  di*li(|ueseent  like  |Hi(assiiirn  (.'arliuiiate,  luit  etlioresocnt. 
Wlien  a  ran  of  eaiistir  soila  i.s  oivenwl,  the  snlid  iviil  tirsl  licjuofy,  then 
abrHjrh  earlxMi  dioxid,  and  liiially  suHdify  in  a  whilLsh  powder. 

iSodiwH  carboudfr,  under  the  name  of  "sal  soda"  or  *' washing; 
soda,"  is  used  as  a  doniotio  article  U*  stiften  water  and  assist  in  eleuns- 
ing.  It  (»ecurs  in  rljimiliie  iKtaliedrons  or  in  larjrc  an^iular  masses  whieli 
efHoresee  and  cnnnhle  to  jHiwder.  It  is  alkaline,  aerid  in  taste,  sohihje, 
and  euustie  In  ever)^  resjieet  like  the  eurrespunding  salt  of  pc>tas.sium, 
only  less  severe. 

Symptoms. — The  symptoms  an*  those  of  a  ctirrosive  |Mpison,  ilirtl'ring 
iu  th'gree  only  from  those  ean^eil  hy  ]K)tassiuni  ]iy4lrnxid  and  eiirlmn- 
ate. 

Fatal  Dose. — About  the  same  as  for  tlu'  potassium  compounds. 

Fatal  Period. — The  duniti()n  of  life  will  (h*|i<'nd  on  the  dose  and  the 
lesitftis^  and  may  he  dcserihttl  as  al>out  the  same  as  that  jriven  for  the 
))otas^iuln  i-oin pounds. 

Treatment. — The  atilidotes  are  viue^ar  and  Icnion-juice  to  neutralize 
the  alkali,  and  milk,  oil,  or  lintter  to  sa|Hinifv  it. 

Postmortem  Appearances. — The  toxie  elfeet  is  purely  lotah 
Ahiuiuyh  luss  a<'tive  than  tin-  |iotas^inm  ^clUlpolmd^,  the  i'au>tie  fonns 
of  soda  dissolve  the  alliumiu  of  tin-  tissne,  abstract  tlie  moisture,  sr|ninifv 
the  fattv  material,  and  corrode  deeply  and  wi<Iely  (see  Plate  3), 

Tests. — I'nlike  the  potassinm  salts,  the  srdts  of  sodium  are  not  [>re- 
cipitiited  bv  tartaric  nrid  nor  by  [datiiinin  c]ilori<L  Its  eonnniin  ^ahs 
are  all  soliibk-.  With  a  fi*esh  solntiou  t>f  i)f}fu.s»{iini  ftuf'niiitfHnff  they 
yield  a  white  precipiUite.  To  n  colorless  Hanie  they  impart  an  intense 
yelhiw  color,  which  the  spectroscopy  plaee*=  up  the  hri^lit  D-line. 

Detection. — The  historv  of  tfie  ease,  insjieclion  of  ijiflamed  spots  on 
the  face  and  liands,  the  .-troujr  s^apy  taste,  and  marked  alkaline  reactifm 
of  vomited  mattiTs  will  ^o  tar  to  pntvr  ii  eauslii-  alkali.  The  abtive 
piven  test^  can  lic  ap|)licd  to  determine  the  character,  making;  allowance 
for  the  s4Mliuni  ehlorid  ahvavs  present  in  fi^nl  and  tissue.  As  e<3mmer- 
eial  snrlium  livdroxid  nearly  alwavs  contains  a  small  (jumitity  of  arsenic, 
a  trace  of  the  latter  won M  strengthen  ihc  evidence  iu  favor  of  the  wuistic 
alkali. 

AMMONIUIVI    HYDROXID. 

fChemioil  fnniiula,  NHjOH  ;  Synonynifi,  Ammoninm  fTpfirafc ;  Animritiin   W'afrr.) 

Under  the  names  ftf  "  hartshorn"  ;md  ''nmmonia,"  ammonium  hy- 
droxid  is  larjjely  us4'd  iti  the  honsehohl  asaeleansinj^a^ent  to  remove  |>jiii)t, 
oil,  and  dirt  generally  from  clothinj^.  The  following  cast*  which  came 
tnuler  the  ohservaliiui  of  the  author  will  show  liow  easy  it  is  to  have  aeci- 
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ilental  poisoning  from  it.  An  adult,  unable  to  sleep,  took  from  a  closet  a 
bottle  containing  a  colorless  fluid,  which  he  suppose<l  to  be  a  solution 
of  potassium  bromid  ;  the  ix)om  being  dimly  lighted,  he  did  not  read  the 
label,  but  took  a  tablespoonful  of  what  proved  to  be  ammonia-water. 
He  detected  the  poison  as  soon  as  it  was  tasted  or  smelt  and  before  it 
was  swallowed.  For  alwut  a  week  his  mouth  and  tongue  were  raw, 
swollen,  and  painful ;  he  was  unable  to  masticate  or  swallow  solid  food. 

The  liquefied  ammonia  gas  (NH3)  is  used  in  ice-factories  and  refrig- 
erators. Sometimes  the  receivers  burst  and  the  vapors  fill  the  room, 
with  deadly  consequences  to  those  who  arc  exposed  to  them,'  Sometimes, 
to  arouse  fainting  persons,  it  is  given  too  strong  by  inhalation.  In  tlie 
five  years  from  1883  to  1887  inclusive,  4o  fatal  cases  were  registered 
in  England  and  Wales.  Of  50  cases  caused  by  aqua  ammonia;,  Witt- 
haus  *  fouml  that  29  were  accidental,  18  suicidal,  and  3  homicidal.  Of 
47  cases,  27  dit^l  and  20  recovered. 

Properties. — Ammonia  gas  (NH,)  is  a  colorless  gas  having  a  pun- 
gent odor,  irritating  to  the  eyes  and  the  mucous  lining  of  the  air-|>assiiges, 
turning  moist  red  Iitmns-paj>er  blue.  Under  a  pressure  of  6  j  atmos- 
pheres it  is  condensed  to  the  liquid  used  in  ice-machines  to  create  a 
freezing  tem|>erature  by  its  evaporation.  Aoniwnhim  hydroxid  is  a 
strong  solution  of  the  gas  in  water.  Water  will  absorb  700  times  its 
volume  at  ordinary  temperatures  and  thereby  a<;quire  the  alkalinity,  the 
pungency,  and  the  chomicid  pro|>erties  of  the  gas  itself. 

Pharmaceutic  Preparations. — .Upia  ammonia;  /ortior  contains  28 
per  cent,  by  weight  of  ammonia  gas,  has  a  specifi<j  gravity  of  0.000, 
and  is  a  jyiwcrful  corrosive.  Aqua  ammonke  has  1  h  times  more  water, 
only  10  |)cr  cent,  of  ammonia  gas,  and  a  s|K'cific  gravity  of  O.OfiO. 
Spiritns  ammnntn'  is  a  solution  of  the  gas  in  alcohol,  of  the  same  strength 
as  the  aqua,  and  better  adapted  for  internal  use.  AVhen  it  lias  added  to 
it  the  carl)onate,  witli  small  quantities  of  oils  of  nutmeg,  lemon,  ami 
lavender,  the  <tr<tmaiir  ^jtirifs  is  producwl.  AmmonH  eorbonai*  occurs  as 
whitish  angular  mitoses,  giving  oif  the  chanicteristic  irritating  and  alka- 
line vapor  of  ammonia,  and  caustic  in  strong  solution. 

Symptoms. — The  nature  and  gravity  of  the  efF<vts  will  de|>end 
greatly  on  the  strength  of  the  si>hiti(>n,  and  on  whether  or  not  the  sul>- 
ject  received  a  strong  <lose  of  the  vaj>or  l)y  the  lungs.  The  direct 
chemical  action  upon  vital  tissue  is  tlx*  same  as  that  of  |M>tassium  hy- 
dro^id,  Ehoutjh  li?>s  \n  degr.t^ — /.*'.,  the  albumin  isdissolvwl,  the  fatty  mat- 
liT  ?ia|H>riitiiHl,  and  tlie  wat<*r  abstnictwl.  The  respiratory  symptoms  are  a 
suffociitive  ft»eling  due  to  s|Kism  of  the  glottis,  follow(xl  by  a  sense  of 
|>tiin  and  weight  In  the  chest,  with  an  irritative  t^mgh  due  to  inflanmia- 
ti<»n  i»f  thv  larvnx:  and  tnicliea. 

TIh'  .-^yjiipt-ma  diit*  to  the  locid  caustic  effect  of  the  fluid  is  burning 
mid  tlmtnt,  extending  to  the  stomach  if  the  poison  went 
are  Kdivation,  vomiting,  and  <lifficulty  in  swallowing.     As 

Medical  and  Surtfirai  Jottrnnl,  1887. 
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a  result  of  a  free  ubsorptinn  of  tlu-  ]M»ison  by  tlif  luti^  ami  stomach 
iiw."  «lts])l;iy  ^nivc  rrnutU*  efCecl.s  s<niu.*tiiin-s  with  givjit  ra|>i<ifty.  The 
lieiirtV  uotHiii  is  stuuvtiiiu'.s  anxsted  in  a  few  ulinutt'^  ;  .siimt'tiiues  tht-re 
is  imniwliate  imconscioiusiiess  with  coraa,  and  death  in  a  iew  minutes ; 
s*inu'tirin'>  ihi-iv  is  iiiuonseioiis  dolinimi,  XKin  etidiu^  in  death. 

A  iy|nc;d  rase  \f^  tliat  n-jHU-U-tl  Ijv  .1.  M.  DaC'usta  :  '  A  iiuin  n^'d  forty- 
Mix  ywn>,  t(»»k  by  nifstakc  a  lar^c  i|i)an(ity  (tJ">tnniir  a^jiui  anuiinrnn.',  Uiit 
ti\v:ill<>\v\*t.l  only  a  siiiall  portiifn.  In  a  sluirt  while  the  hnulhin^  was 
frctpient  and  stertoituis,  the  voiee  husky,  tiie  glottis,  uvula,  tonsils,  li]>s, 
gums,  and  t«>n^iu*  :ill  swollen.  There  were  lu-julaclie  and  delirium, 
enlarge*!  ei-rvie^d  Iviuplujties,  ron^li  with  IjIimkIv  expeetonilinii.  The 
urinary  symptoms  were  reinarkahle,  the  se^'iftlon  being  diinini>lie<l, 
lint  dense,  alkaline,  highly  albnminous,  sh»»wing  sepamte  lihMnI-tvtls 
and  nniny  tuU^Mst.",  epitheliuh  hyaline,  atid  gnuuilnr.  Tlit?  serious 
8ytn]itnius  soipti   subsided  and   etmvah'feenee  f^vt   in   iifter   fbur  d:iys. 

Fatal  Dose. — A  tenspooni'nl  of  tlie  stronger  aquii  juivrnontte  lias  in  at 
least  one  instance  proved  fatal,'  and  two  fluidranis  have  eause<l  <leath 
in  two  or  three  other  eases,  Hecovery,  liowever,  has  sinnietinies  fol- 
lowe<l  nnieh  larger  dit>es,  su*'li  as  a  lable^p^toIlttll,  and  even  upwani 
of  a   nnidonnee  has  lieen    taken    willionl   ttital    tesnlts. 

Fatal  Period.— By  suifoeiition  and  syneope  dealli  has  oeenrred  in 
four  minutes  after  inhalation  of  the  gas.  On  tlie  other  hand,  death 
may  oceur  after  many  months  as  the  result  of  the  starvation  due  to 
strietnre  of  the  gullet  or  pylorus. 

Treatment. — The  antidotes  are  v(Ty  weak  vinngjir,  h-niou-jiiiee,  oil, 
bntirr,  nnd  milk.      The  se^jin-ls  are  to  be  treated  ns  they  arise. 

Postmortem  Appearances. — These  are  not  marketlly  ditlerent  from 
the  iiillatued  state  of  th4'  iilinientary  ti-JU't  as  eansed  by  the  otlur  eaustie 
iilkiili-.  \\  Inn  t\H'  vitpor  acts  .-is  an  irritant  upon  (!ie  nir-passjiges,  an 
iiitliinml  stiite  of  the  hu'vnx  and  eveu  oC  thi-  lironehi  tnay  be  iimnd. 

Tests. — Anmionia  gas  tnrns  red  IJtnins-jiaper  bine,  and  makes  a  white 
snmke  when  mixed  Avith  the  fumes  of  a  M^l  wet  with  hydrochhiric  acid. 
All  the  snb"^  nre  volatile  when  fH'jitcd,  and  evolve  the  g:is  spontatuHtn^lv 
or  when  hented  with  e:d<'inrn  hydriixi<h  I'lalinniu  ehlorid  yiL'lds  a  yel- 
low [»reeipitate  bk**  that  given  by  potnssinni. 

Detection. — Owing  to  thi-  volatility  t>f  ammotna,  its  hydroxid  and 
its  i*iirl>iUiate,  these  80on  esea|H'  from  the  brKly.  Inuring  lile,  (*r  soon 
after  death,  dete<'tion  is  easy  by  the  ehanirtcristie  fxlor.  If  the  vohitile 
pn-panition  lias  Ikm'ii  fixeil  by  tla*  aiitithite,  the  vapi»r  ran  be  d<'\  rlo|Kd 
l)y  hejjtfng  the  material  with  lime.  This  vapcn*  will  lie  alkaline  and 
form  white  liimes  with  hydn>eh]orir  tieid. 

If  the  orgarne  material  to  Iw  examined  is  putrid,  allowance  must  be 
miitle  for  thi'  iimniiiuiiv  [iro(hie*'d  by  ]vntrefarliMii.  This  is  never  enongli 
to  deveht[i  the  demise  white  fnnu's  nf  amnnminni  ehloritl  from  a  I'od 
wet  with  hydr<M'hloric  arid.  The  amount  nmy  be  estiinatetl  by  dis^tilla- 
tion,  neutralizing  the  distillate  with  livdrrM-hlone  aeid,  evajwu^iting 
nearly   to  dr^mess,  and   proeipitating  the  4(oubh'  ehlorid  of  ammnninm 

*  Honton  MMital  and  Surpeai  Journal,  IWI.         *  Quxi^a  Hoitjntol  HfporU,  1H71. 
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and  platinum  by  adding  excess  of  alcoholic  solution  of  platinum  chlo- 
rid.  After  filtration,  the  precipitate  is  washed  with  alcohol,  dried,  and 
weighed ;  100  parts  represent  8.6  parts  of  ammonia  (NH,). 

IRRITANT  POISONS, 

In  the  class  of  irritauts  are  placed  a  large  number  of  poisons  that 
figure  prominently  in  the  bills  of  mortality.  Some  of  them  are  of 
animal  and  some  of  vegetable  origin,  but  the  present  study  is  limited 
to  those  derived  from  the  mineral  kingdom.  They  cause  pain  in  the 
throat,  gullet,  and  stomach,  great  thirst,  nausea  and  vomiting,  abdom- 
inal tenderness,  purging  and  straining,  with  bloody  stools,  scanty, 
and  often  albuminous,  urine.  After  death  the  alimentar}'  tract  shows 
an  infiamed  condition  not  very  characteristic  except  when  it  in- 
volves the  entire  length  from  mouth  to  rectum,  an  extent  never  found 
-in  the  specific  inflammatory  affections  of  the  stomach  and  bowels,  such 
as  cholera  morbus  and  acute  gastric  or  intestinal  catarrh.  There  are 
redness  and  swelling  of  the  mucous  glands,  dark  jmtches  of  infiltrated 
blood,  softening,  and,  as  a  secondary  result  of  the  inflammation,  ulcera- 
tion and  perforation  (see  Plate  5).  With  those  minerals  that  add 
remote  effects  to  the  local  ones  just  given  there  are  symptoms  and 
pathologic  clianges  referable  to  the  sj)ecific  organs  affected,  as  the  heart, 
liver,  and  kidney. 

PHOSPHORUS. 

(Chemical  6viii1m>1,  P.) 

This  element  is  a  constituent  of  tlie  tissues  and  fluids  of  the  human 
body,  <xx!urring  largely  in  the  bones  as  calcium  phosphate  and  in  the 
nervous  centers  as  a  compound  with  fat  and  albumin.  Ever  since  it  was 
first  used  to  tip  lucifer  matches  its  poisonous  |)roperties  have  been  known  ; 
indeed,  on  the  Continent  of  Eurojx;  it  has  Ikjcu  the  favorite  rat  poison. 
While  the  other  active  |>oisons  are  guartlcd  by  law  from  jr<'"cml  distribu- 
tion, this  one  is  easily  obtained  as  the  heads  of  matches  and  as  "  rat-|>aste," 
which  contains  from  1  to  4  per  cent,  of  phosphorus  mixcfl  with  oil,  flour, 
sugar,  and  coloring-matter.'  It  is  rarely  used  by  honii<;idps,  but  frequently 
by  suicides,  and  sometimes  children  ignorantly  eat  the  |)iiste  or  suck  the 
hea<ls  of  matches.  In  the  five  years  from  1HH3  to  1887  inclusive  there 
were  registered  in  England  71  de-aths  from  poisoning  by  phos])horus 
and  matches.*  More  than  half  the  cjises  wore  in  children.  Of  the 
adults,  nearly  all  were  suicidal,  a  few  only  being  accidental  and  none 
criminal.  In  spite  of  the  garlicky  taste  ami  smell,  it  could  be  given  in 
c<>ffee,  the  more  easily  if  at  the  same  m<*al  onions  or  pirlic  had  been 
eaten.      Out  of  522  Ciises   studied  by  Witthaus,^  in  only  10  was  the 

*  Cosf^r'fi  Rnt  nutf  fi(>arh  K.rtrrininnf*>r  coiitaitis  'l.VA  per  criit.  of  phosphorus,  and 
though  the  buyer  is  assunKl  by  the  lahol  thiil  it  is  "iint  poisnnnus."  (wo  fatal  rases 
have  been  reported  from  taking  it.  Parfton  ami  <'».'.y  Vermin  Kxfrrmtuator  \\h.<  0.4 
peropnt.  of  free  phosphonif;. 

'  Renin,  of  Regisfrar-gnirraf. 

'  Witthaus  and  Becker,  Medical  Juy'tsprwienee.  Furnenic  Mei/inne,  and  T»Jtico/*tfjt/^ 
New  York,  1896. 


gub^!tance  ariytliinj;  but  laatfh-bomls  or  verniin-poison  :  110  weiN?  bomi- 
cida],  294  MiiL-uhil,  i)*>  ac<-i(li'i(t!iK  4  tak<*ii  to  raiisi'  aborti»m,  1  by  ex- 
prriuioiit,  2  by  (jiuifks,  Oi'  the  lUt  lioiiiicntial  ciises,  only  ;5  whc  in 
tbf  [Tnitt^d  States  ;  ^*i'  the  294  btiivhlal,  179  wv.rv  in  (itTinany  «ii(i  .'t  in 
the  Unitvd  States;  ul'  tlio  suictilal  rases,  172  wlu'c  wonu'ii,  ninnv  nf 
M'lmiti   [»n»bably  t^^ok  it  tit  iinMbit'i'  abcirtiuti. 

Properties. — TUv  urriimirtf  ct-ifdatiine  or  trastf  ilirn*  iisuallv  (Hriirs 
ill  ttaiisliuTiit  rylinih'rs  wliicli  (uit  likt^  wax,  iiiul  wIh-u  kept  uihIit  water 
turn  yellow  ami  Ixvoine  foattnl  with  a  thin  white  crust.  As  it  »)xidizcH 
in  the  air  it  ^houUl  be  kept  iiri<Ier  water  that  has  been  well  ImmUmI.  It 
tiikes  iirt^  at  122'^  F.  (•'lO'^  C\),  a  tein]K'ratiire  easily  reaelu-d  liv  Irietinn 
between  the  fiiipTs,  lii'uee  tin-  eaution  Xi\  liandle  it  with  fonu-jis.  I  ('  it 
i?himid  take  tin*  in  the  hand,  it  will  hum  severely^  and  at  the  >itnie  time 
more  or  less  of  the  [MUwoii  will  t>e  abw»rbp<l.  The  piison  in  the  hum 
.slunild  be  made  inert  \\y  a  lotion  of  chlorinated  soda  iw  a  paste  iif  ehlor- 
inateil  lirnt^ 

It  has  the  iwlor  and  taste  of  gjirlie,  is  verv  sparingly  sobdile  in 
water,  slightly  scfhible  in  alcohol  and  g^lyeerin,  but  freelv  -o  in  earlion 
hisulphid,  ahnon<l  oil,  and  ether.  Under  water  at  111°  F.  {44.5^  C.)  it 
nieh^s  to  an  oily  fluids  whieh  ean  lie  run  into  evlJndrie  niokls.  Exposed 
to  the  air»  white  fumes  of  its  lower  oxJd  are  evolved,  and  in  the  <lark 
emit  a  feeble  light. 

Rf'd  phottphontu  is  an  idlotn»]^ie  fi^rni,  nia»le  by  healing  the  ordinary 
form  in  a  ehtsed  vessel  withfuit  air  for  thirty-six  hours,  h  is  a  retl- 
brown  ]>ow«]er  wln'eh  *liies  not  t^xidi/e  in  air,,  n<"i'd  not  Iil-  kept  nnder 
water,  and  reipdre^  a  nni<'h  higher  tenijtenitm'e  in  inilarne  it  th:in  f]fif> 
the  waxy  form.  The  pnre  red  pliosjihorus  is  not  pnis(»nous,  but  the 
comniereial  artiele  sometimes  f'<»iit;dns  as  nnieh  a*  0.f>  jht  rent,  of  the 
waxy,  poisonous  form, 

Tlic  fttrifrr  uttrfr/trs  eoiiinionlv  s'»Id  are  ti|»ped  with  waxy  ar  poiMin- 
OUA  phosphorus  mixnl  witji  pi^ta>sium  ehlorati*,  s:uul,  and  glue,  l)iit  the 
"*a/p^y"  tntiioh  is  tippeil  with  jiotassium  ehlnrate  and  antimony  snlpldtl 
withont  phosphr*rns.  In  ordir  tt>  light  the  *' .*f ;/"((/ '*  match  it  nnist  be 
nibbed  U[Miii  the  side  of  tiie  eontnining  box,  whiiji  is  eoV4'red  with  a 
thin  ^-'lat  iif  r*'d  nr  n«>n-p<»i>i'iMvns  [>hfisplutru>,  mixe<l  with  >iziiig. 

Pharmaceutic  Preparations. — Piiosphonis  is  u.-nally  given  in  a 
pill-mass  with  <'<)<*oa-bnlter  or  wnne  other  cxeipient  and  eoatetl  with 
*>Mgar  i>r  gelatin  to  prevent  oxidiiliim.  The  presence  rtf  the  free  phos- 
plmnis  <*an  Ih-  .-linwrj  bv  mtting  tb<^  |»ill  m|wii  :nid  ixpnsing  the  n»as>  to 
gentle  liejit  in  tlie  dark.  It  should  '*  pho>pliiirrs<'e  " — /.  *.,  emit  light. 
Ohniii  pftOHphinnttiin  is  a  solution  in  almond  i>n  of  1  percent,  strength. 
Bpininn  phoffphori  is  a  wilution  in  absolute  alcohol  of  alwatt  0.1  [H'r  cent. 
Btrength.      An  rfJicrrrtf  wibilion  is  also  nstnl. 

PhfiHphhu-  (Chemicnl  tbrnntla,  PH.,), — Phmtphonis  tn'h\i*h'Ul  or 
jiftoMfjIitfrrfrJ  hifitrnffin  when  inhaled  is  a  very  jwHsonous  gii>,  reducing 
the  oxyhemoghibin  of  (he  Vdood^  It  (.^n  be  made  by  Utiling  phosphoriLs 
with  strong  potash  or  soda  lye,  or  by  generating  hydrogen  in  the  pres- 
ents of  phosjthorus  or  its  lower  oxids.     It  h  eolorlessj  sparingly  solui>le, 
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and,  as  ordinarily  made,  inflames  spontaneously  on  contact  with  the  air. 
When  evolved  with  hydrogen  it  burns  witl»  a  greenish  flame,  but  if  dry 
and  insufficiently  supplied  with  air^  the  flame  is  white.  When  passed 
through  a  solution  of  silver  nitrate,  the  silver  is  de|X)sited  as  metal,  leav- 
ing nitric  and  phosphoric  acids  in  solution ;  by  adding  excess  of 
molybdic  acid  the  phosphoric  acid  can  be  detected. 

Symptoms. — If  the  phosphorus  be  taken  in  lumps,  the  effect  is  not 
projwrtionate  to  the  weight.  To  l>e  fully  effectual  it  must  be  dissolved 
or  finely  divided,  as  it  is  in  the  rat-jiastes  and  pill-masses. 

The  cases  of  poisoning  are  often  referred  by  their  symptoms  to  one 
of  the  three  classes  establishetl  by  tlie  rerst^rches  of  Tartlieu  * — a  common 
form,  simwing  sympttmis  of  Iwal  irritation  and  jaundice  ;  a  hemorrhagic 
form  like  scurvy,  in  which  jaundice  and  effusions  of  blood  occur ;  and  a 
nervous  form,  in  which  jaundice  is  accompanied  by  creeping  sensations, 
cramps,  drowsiness,  delirium,  and  convulsions. 

Nearly  90  jwr  cent,  of  the  aiscs  suffer  from  acute  irritation  followed 
by  jaumUce  and  profound  blood  changes.  Complaint  Ls  made  that  the 
substance  taken  had  the  taste  and  odor  of  garlic.  St>metimes  violent 
j)aiii  in  the  throat,  gullet,  and  stomach  is  ex|>erienced  immediately, 
accom|Kmied  by  vomiting  and  purging.  The  breath  is  phosphorescent, 
and  the  ejected  matters  may  be  bloody,  garlicky  in  odor,  and  emit  light 
when  stirred  in  a  shallow  dish.  In  a  hirge  number  of  ciises  there  is 
an  interval  of  several  hours  l>etween  the  taking  of  the  poison  and  any 
sym])toin  whatever. 

X)eath  from  collapse  may  come  at  this  early  stage,  but  usually  tlie 
irritation  abates  and  jaundice  sets  in  after  a  |>eriod  of  comparative  com- 
fort. This  quiet  interval  usually  lasts  from  two  to  throe  days,  but  it 
may  l>e  only  one  day  in  length  or  be  proh)nged  for  several  weeks.  The 
jaundice  iK>rtends  miirc  or  less  profound  blood  c/iangeji.  In  addition  to 
the  general  effects  wrought  by  tlie  biliary  matters  in  the  cinudation, 
there  will  be  the  toxic  sym])toms,  caused  by  the  presence  of  phosphorus 
derivatives.  Given  in  detail,  there  will  be  yellowness  of  skin  and  con- 
junctiva an<l  tenderness  over  the  liver,  with  an  increased  area  of  hepatic 
dulness.  Headache,  insomnia,  and  itching  eruptions  of  the  skir»  are 
common.  The  urine  is  saffron-yellow  or  olive-green  in  color  from  the 
presence  of  bile-pigments,  scanty,  albuminous,  l)lo(Mly,  containing  tube- 
casts  and  (H'casionally  leucin  and  tyn)sin.  Extrenie  weakness  culminat- 
ing in  hrart  failure  is  w  characteristic  due  to  the  degenerations  of  the 
muscular  tissue,  including  the  heart.  These  stormy  signs  soon  culmi- 
nate in  delirium,  convulsions,  coma,  sync<i|M%  and  death. 

In  a  certain  proportion  of  cases,  not  ntH'cssarily  fatal,  the  toxic  effects 
on  the  blo<Kl  and  its  vessels  are  made  conspicuous  by  the  hemorrhages 
which  accompanv  the  jaun<licc.  Blimd  may  be  <'fluse<l  under  the  skin 
ill  spots  or  pass  out  by  one  or  more  of  the  mucous  chatmels.  Hemor- 
rhage has  occurred  fn>m  the  nose,  mouth,  l>owels,  kidneys,  and  bladder 
all  at  once.  Women  will  have  uterine  hemorrhage,  and  if  pregnant, 
will  abort,  with  alarming  flooding.  Anemia  and  exhaustion  reach  an 
'  Tardieu,  Etude  Med'co-ietjaff,  etc.,  18r>7. 
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extreme  stape,  aixl  *l*'lirimn  tiuling  in  death  may  supervene  after  months 
luive  elap^til  ^iiu-e  die  aiiuiinisttiititMi  of  tlie  jioinin.  Even  when  the 
(lirc^-t  inHueuce  ot"  the  imiMon  lins  pti.sse<l  away  and  life  \s  nti  lon|irer 
thivatened,  there  may  be  persi.-rtent  Uehility  and  hieal  palsit-.s. 

Tlie  rarest  furni  of  aeiite  pcisonini:  ts  llut  in  whicli  tlie  i/c/'roiw  y^/ir- 
nomt'fut  are  the  miit?t  nmsjiifUiuis.  This  li.nn  is  likely  to  occur  \v]ien 
the  case  is  one  of  inhalation  of  fatal  t|uautities  of  |ihiis}vhoriis  vaptr. 
Ill  i!ie  prejuanitiou  of  *•  rat-paste  "  or  in  the  making  of  joalehes  tiie 
materials  may  Ik-  aeefilcntally  heatixl  so  as  suddenly  to  ev()lve  larj^e 
quantities  of  phii>[*honi^  vapor.  The  iHV.'^ts  are  iaintini:  attacks,  suc- 
ceeded by  piV)toutnl  pfostnitioii  with  t^xtrt'tnc  tnuseiilar  weakness. 

Empliaiiis  must  Iw  laitJ  ii|M>n  the  variety  of  the  symptoms,  jM-rniil- 
ting  of  many  different  eliiiioal  pietiires,  an<l  also  upon  their  insidious 
dcvelopnieut.  There  can  Ik-  but  liule  douhl  that  at  'me  tinie  iiuniv 
ea>es  were  inrorre<-tly  dia^noM-d  as  aente  yellow  atn^phy  of  the  liver. 
This  is  not  surprising,  as  the  history  of  tlie  ease  alter  the  liver  sym|»- 
toms  appear  is  the  same  as  in  acute  yellow  atrophy,  even  to  the  eon- 
ti'aetion  ni'  the  orgsm  its-elf.  In  u  very  small  pmportfon  of  raises  sur- 
viving a  week  jainidiee  does  not  (K-eur.  Casper  reju^rts  a  ease  that  lived 
for  twelve  hours,  t!ie  oidy  marked  syniptt»ni>  lieing  one  act  of  vuniitiug 
and  a  garlieky  o(h»r  ol   the  breath,  which  wa>  hiniinous  in  the  dark. 

West'  reporteil  a  case  of  imusual  delay  in  tlie  8upervention  of  fatal 
janndiee.  A  uoman  of  fifty-tuo  tofik  phoi-phorns  nil-poison.  Within 
^fteeu  juiniiles  she  had  burning  in  uioutli  aixl  ab<himinal  [lattj.  Knietii-s 
and  tuqtenline  were  given.  In  twelve  days  she  was  eouskiered  well. 
Four  weeks  Inter  janndiee  set  in,  with  great  depression,  lilaek  vomit, 
and  pjiins  in  tlie  head,  ba<'k,  and  legs.  In  six  days  she  diinl.  The 
antfi]»sv  rrvojded  a  hiri^i-.  (irni,  pah^  yellow^  and  fatty  liver. 

Fatal  Dose. —  In  th4-  tretilnienl  of  nervous  diseases  the  usual  dose  is 
one-iiitieth  of  ji  gniin  thric**  daily,  hut  w«ne  pernms  eini  beiir  gradual 
inr-reaso  to  as  nnieh  as  onewjuarter  of  a  grain.  It  would  bo  risky  to 
begin  with  these  maxininni  (|UMntitit^,  as  tin'  snlije<'ts  of  nervons  dis- 
ea>es  arc  ii^nallv  verv  siiserptibh'.  A  lunatic  nnder  the  observation  (tf 
I^>bel  died  from  the  etfecTs  oi"  0.1  l(i  gnim  ^less  than  on*'-<Mg|itb  grain), 

A  hwdtliy  ndult  would  have  his  life  put  in  jeopardy  from  one  grain 
taken  in  a  finelv  divided  form,  sneh  as  the  pill,  ]iaste,  or  th<'  match- 
head.  A  ehihl  is  repirtcd  to  have  died  frrtui  su<'king  the  hi-ads  M'  two 
mat<'hes,  (N-infjiining  nbont  ont^fiftieih  grain  of  j^hosphorns.  On  the  other 
hand,  there  has  been  recovery  after  ten  packages  of  matches  have  been 
snektHb' 

Fatal  Period. — Death  has  iveurred  in  hss  than  0!ie  hour,  but  the 
duration  nf  life  is  verv  divers4'  in  dilVcrent  ease*^.  Some  di<'  in  lour 
b(uir>  ;  tbrcf'-ibnrlhs  i*f  the  ejises  die  within  a  week  ;  stmie  ea.st*s  beeome 
chrimie,  the  patient  clving  a  lingering  di-iitli  after  many  montlis. 

Treatment. — In  considering  (he  best  remeflial  prtvcetlures  it  must  be 
notenl  (tiat  gre:it  dillerenees  have  tK'en  observi'd  in  the  time  of  <tns<*t  of 
the  svmptoms.  In  the  maj(»rity  they  eonnnenee  after  an  interval  of 
'  Lnnc^t,  1803.  «  Singer^  Prager  med.  Wochen9efir.,  1888. 
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from  two  to  six  hours ;  in  a  few  they  are  described  as  immediate ;  in 
four-fifths  they  eonie  on  within  six  hours.  In  every  case  presenting  a 
history  of  a  poisonous  dose  the  treatment  should  be  instituted  at  once, 
instead  of  waiting  for  the  symptoms  to  appear.  There  is  nee<l  for  in- 
stant evacuation  by  the  stomach-tube  and  washing  out  of  the  stomach 
with  a  solution  of  poiaasium  permanganate  of  the  strength  of  0.5  to  1 
per  cent,  (about  4  grains  to  the  fluidounce),  leaving  almut  a  pint  in 
the  stomach.  This  antidote,  introduced  by  Antal,  of  Budapest,  has  a 
chemical  reaction  with  the  phosphorus,  by  which  tlie  latter  is  said  to  \ye 
changed  t)>  harmless  compounds.  Potassium  jvermangimate  oxidizes  the 
phosphorus,  forming  phosphoric  acid  and  phosphates,  itself  changing  to 
manganese  dioxid.  In  the  absence  of  a  stomach-tnl>e  the  antidote 
should  be  given — i  grains  in  an  ounce  of  water,  frequently  i-eiKnited. 
The  permanganate  is  in  part  reduced  by  the  organic  substances  of  the 
food,  and  hence  the  necessity  of  givitig  it  in  excess,  although  in  a  dilute 
solution  to  avoid  gastric  irritation.  Quite  recently  Fr.  Lanz  lias  an- 
alyzed the  results  of  treating  39  cases  with  potassium  pernuinganate. 
He  considers  that  these  cases  do  not  speak  in  favor  of  |>otassium  |>er- 
manganate  as  an  antidote.  Thornton  has  recommended  a  diluted 
hydrogen  peroxid  (1  to  3  per  cent.)  used  for  the  same  purpose  as  the 
p)tassium  permanganate.* 

Copper  sulphate  is  often  recommended  as  an  antidote.  When  its 
solution  is  mixed  with  phosphorus  in  a  test-tnl)e,  tlie  phosphorus  is  seen 
to  change  instantly  to  black  copper  phosphid,  whiiih  is  not  injurious. 
There  is  one  drawback  to  its  use.  In  the  quantities  recommended  and 
needed  for  full  antidotal  effect  (3  grains  frequently  re[>eated)  the  oopjK'r 
salt  is  a  decided  irritant  and  is  likely  to  a^ravate  the  gastro-enteritis 
or  set  up  a  violent  one  of  its  own. 

Another  antidote  honore<l  by  text-book  commendation  is  tnrj>entine. 
It  is  said  to  coml)ine  with  the  phosphorus  to  pnxlnee  phosphoroterebin- 
thinic  acid,  a  non-|x)isonous  s«>lid.  To  be  efficient  tlie  article  nuist  bo  an 
old  acid  sample,  and  some  enjoin  that  the  French  article  alone  is  of  any 
value.  As  old  French  tur|MMitine  is  not  the  kind  kept  officially  by 
druggists,  it  is  ])nictically  out  of  the  question. 

After  potassium  pcrra:uiganate  or  hydrogen  |)eroxi<l  has  l>een  fn»ely 
used  for  the  phosphorus  in  the  stomach,  evacuation  of  the  l>o\vels  should 
be  secured  l)y  the  use  of  some  old  turpentine  that  has  l)een  ke]>t  for  a 
long  time  on  the  shelf  in  doses  of  half  a  dnim  given  in  an  enudsion 
with  mucilage  every  half  hour.  As  the  phosphorus  ten<Is  to  adhere  to 
the  mucous  folds  of  the  small  intestine,  it  is  advisjible  t<t  maintain  pur- 
pition  by  givii»g  tiie  turpentine  for  sev<'ml  davs. 

Postmortem  Appearances. — Th<*  jrenend  toxi<'  oflect  of  phosphorus 
is  to  induce  a  widt»-s|>n'ad  degt*nenition  of  glandular  and  muscular  tissue. 
This  degeneration  n>nsists  in  the  formation  of  fat  in  place  of  the  true 
cellular  tissue.  It  is  presumal>le  that  those  c:ises  of  death  in  which  no 
change  has  l)een  found  postmortem  would  have  yieUUMl  a  <litferent  re|>ort 
if  the   microscope  had   been   useil   to  ai<l  the  nakwl  eye.     The  ntomarh 

'  Therap.   Gaz.,  1803,  vol.  ix.,  p.  8. 
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may  l>e  tree  Intrn  si^ns  of  tlisoasf,  alllum^Iij  a.*^  n  rule,  iherx'  will  ln'  ii 
fiilty  ilcgL'ucriitiMii  of  iIk-  i'|titlii'liiil  ccHs,  wilh  lliirkt'iiin^  of  thv  fiiiiftMis 
nienibiiiiu',  tluc  to  I'lilurm'iunit  ^^f  (lie  j^l-md^  jiml  jm  m'thihioii  Uy  hirji^ 
ji^ramilar  cell^.  This  comlition  oltUuiis  in  the  iuU-slitu's  and  is  ofti'ii 
a'-MK'ijited  with  hfiimrrha^ic  foci  ami  minittf  iiiHuniLil  un-a.s.  Tlicst? 
apjM'iii'aiitt'ri  are  fouiui  alsu  iti  distnisi's  dut.'  to  sqitii'  romlitioiis  of  the 
UimkI. 

Exx'ii  at  ail  early  jieriml  the  lirer  i.s  tht?  M*at  iff  fatty  de^ent^rntiim. 
If  MtMi  early,  it  may  be  eiilarg^.'d,  yellow,  deficient  in  hlood,  and  preM'iit 
a  niottlrd  Ki'tion.  Under  the  niit'n^seojH'  the  hepatic  cells  are  found  to 
lack  detinitioii  and  to  he  ^rnmular  or  hlltnl  witit  lar^e  tat-^iohulcs. 
^Vlleu  dealli  (iiUows  a  ehrotiic  hisfory,  tlu^  liver  niiiy  he  toinid  atropiiitnl 
and  the  ehan^ies  nioiT*  profonnd. 

The  eajKHule  of  the  kulnetf  is  easily  strip]KHl.  Ihider  il  are  found 
heinnniiaL''ie  patehe-s.  Tfie  orgnu  itself  is  enlarge*!,  ami  its  rjiitlielial 
eel  Is  and  vnsi-iihir  walls  are  intilt  rated  witli   granular  fat. 

The  transversi*  >tri]tes  ot'  the  iinrseMlar  libers  of  ihc  in-ttrt  are  rt'[ilneed 
by  fat,  a  form  of  ehange  M-en  in  ihe  nuisculnr  >ysteni  generally.  If 
tlie  wi.se  hjw  iM-eu  one.  of  the  hpniorrhagic  tvpe,  there  will  be  extnivasa- 
tions  of  hlood  in  tlie  lidades  tif  the  kidnrv»  in  the  endorardiurn,  the 
]H?ritoneuni,  die  jiU^uni,  the  tnediaslinuni,  and  many  other  places. 

Hill  '  has  reported  a  ease  having  |>oints  f»f  interest.  A  girl  of  tiftceti 
sm«ire<l  iiit-poi.'^on  on  her  hands  and  fiiee  for  a  Inminons  efleet  at  a 
"dark  s^antv."  She  had  headai^he,  ill intncss,  bloody  vonnt,  jaundice, 
o(mstipation»  oif'rnslve  hrciith,  weak  pnlse,  lender  nlidonun,  diniirushetl 
liver  *lulness,  and  eonia,  dying  on  the  eighth  day.  At  the  antttp.-^y  the 
heart  waa  friable  and  yellow  ;  the  gastric  nigie  were  blaek,  swolU^n,  and 
p<^ftrned  ;  the  intestines  weiv  (illc^t  w[(h  iiltcred  blood,  and  tlie  nnicons 
niendirane  wa>  altered  like  that  nf  the  stotnaeh  ;  the  liver  weighul  hut 
4").^  onnees,  >hMsveiI  a  ehroine-yelli»w  color  externally  an*l  tntenially^ 
■was  Hift,  friabli',  ;inil  g:reasy,  antl  the  HMtion  di>play»il  lobules  marked 
out  l>y  fatty  and  eraigcsted  areas.  The  kid[ie}'s  showe<l  retl  pyramid.s 
and  very  ]>ale  cortex.  The  odor  of  ]>hos]iliorus  was  det<'cte<l  in  the 
bniin,  but  theie  was  no  hnninosity  of  the  organs. 

Chronic  Poisoning. — Wi-akly  individuals  working  in  match  fac- 
tories, or  makers  of  plmspliorns  itsell,  whose  iKrupation  requires 
that  they  rauM  inhale  ph(*sphorus  fumes  daily.  Income  the  8ul>- 
jeet  of  "Im-ifer  disea.se"  or  "  phosjjhorus  netTo>is."  After  several 
weeks  or  months  obstinate  toothaclie  i>  I'elt,  nnd  when  the  Umth  is  ex- 
tmeti'd,  the  gum  does  not  heal,  but  rr^raets,  leaving  a  siipjiurating  bony 
surface,  Pitves  of  Ikkh'  eitnie  away,  and  the  di.M"aM'-prtx:e^s  in  the 
niam>w  and  in  the  ix'riitsteum  spreads  t**  new  areas,  other  teeth 
and  their  so<*kets  be<'onie  involved,  atid  gr«iter  jHirtions  of  l»fine  ne- 
ertjst»d.  Aect*mpariying  the  Incal  misi-hicf,  partly  cinixil  by  it  an*! 
als<>  aggravating  it,  is  a  general  disturbant^  of  hcallh  characterixetl  by 
anemia,  jxillor,  weakness,  hectic  fever,  diarrheaj  septieemiuj  jiurpnra, 
sometimes  ending  in  death  by  exhaustion.     These  symptonifl  may  be 
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prevented  by  dental  insjKK'tion  oC  workioon  and  filling  of  nil  cariona 
s{H»ts  mi  tlie  t<H'tli,  by  thr  cin.-uliiiiiin  t»t'  (h'sli  :iir,  Uy  lite  fpixjiunit  and 
systematic  use  of  mouth- waslies  of  siHliuni  hicarb«>nate.  antl  by  the 
prompt  exclusion  of  any  one  showing  sijy^nificani  symptoms. 

The  use  of  **  safety-n»at<^hes  "  and  v;iri4'ties  substituting  the  ro*!  or 
nou-p»>isonotis  form  is  spreading;,  and  with  bt-ttor  hygienic  measures  bids 
fuir  to  remove  this  dis«is<*  t'mrn  the  bills  of  m(^rt;dity.  Stoekman' 
fouiul  the  l»acillus  of  tubcTfulnsLs  in  the  pus  fornie<l  in  the  (-sirious  juws, 
and  advocates  early  oj)erations  to  remove  the  original  foei  at  the  root 
f»f  the  tooth.  He  takes  the  p(tsitii>n  that  in  a  large  pmportinn  <*f  cases 
the  phosphorus,  by  enxiing  the  Iwme,  niakr".  it  sus- 
ceptible to  tul)erculous  infection,  wliieb  manifests 
itself  later  as  milian.'  tuberculosis,  meningitis,  or 
phthULs  pulmnnary  and  abJimiinal. 

Tests. — Tiie  te-^ts  for  phi>sphorus  are  its  |>e- 
ruliar  odor,  its  luniiuous  appearance  in  the  (hirk, 
an<l  the  power  of  reduction  possosseil  by  it  over 
silver  nitrate. 

Detection. — The  garlicky  odor  is  suspicious, 
but  may  l>e  masked  by  articles  of  forwl  having  a 
similar  rKlor,  such  as  onions.  If  the  nntm  be 
darkenecJ,  the  breath  will  shine  faintly  and  phos- 
phore>ctMU  spots  will  he  seen  upon  the  li[>s  or 
clothing.  The  vomitetl  matters  or  the  urine  if 
put  into  a  test-tube,  acidulati^I  witli  sulpliuric 
arid,  and  gently  heat^-vl,  will  evolve  lumimms 
fume^.  A  piece  of  white  paper  molde<l  as  a  lid 
to  the  tube  (Fig.  ;31)  should  be  wet  with  a  <Id»p 
of  a  strong  sohitifHi  of  silver  nitrate.  The  [)hos- 
phorus  vapor  will  cause  the  metallie  silver  to  be 
reduce*!  a>  a  bhtck  spit  on  the  paper.  To  prove 
that  this  is  not  pro<luced  by  hydri>gen  sulphiil, 
the  same  test  should  ite  re[>eated  after  adding 
8*'me  lead  acetate  ^)  fix  the  hydrogen  siiljiliid  in 
tiie  lifpiid,  or  a  phig  ^yf  absorbent  eotton  W4't  with 
lead  acetate  may  l>e  put  in  the  neck  of  tliu  tube. 
When  the  phiisphorus  is  present  in  minute  (piantities,  it  will  not  l)e  evi- 
dent by  this  tesl  unless  performed  by  the  careful  method  of  Mitseherlich. 

Mitschtrlich^s  Ttvt, — Tlii'  sus[ieelid  material  is  put  into  a  thisk 
(c,  Fig.  32),  and  ucvdulateil  with  sulphuric  acid  to  jirevent  tlie  esf«pe 
of  ammoniaeal  vajxirs.  Wiien  heated  gntduully  by  the  sand-bath  tlie 
phosphorus  vaf>orizes,  and  is  conducted  by  a  long  delivery  tulie  in  a 
glass  Liebig's  Ly>ndeuser.  */,  kept  eold  by  water  circulating  nmund  th*? 
inner  tuln.'.  Tiie  room  l»eiiig  totally  dark,  llaslu^s  of  light  and  shining 
clouds  ap[H»ar  in  the  inner  IiiIm'  at  tlie  |»oint  where  the  phospfi(»nia 
va|M»rs  arc  condensed  by  their  cold  surroundings.  The  odor  of  the  dis- 
tillate is  alliaceous. 

'  Brii.  Med.  Jour.,  January  7,  1899. 
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Tile  tube  Iwinjj  vertical,  tlie  c-onden!^  |)liospbaru*^  will  pass  doMm 
into  a  receiver,  '*,  where  it  may  l»f  ciinvt'rtcil  to  phosphuric  acid  liy  ilie 
ai'tion  of  iiitrif  acid.  Tlii'  plio.splioric  avid  j>rti;ipitattd  ity  niaym'>ian 
mixture,  collected,  ignited,  and  wei(^he(lj  will  determine  the  quantity  of 
phosphorus. 

If  n(t  luniintk^ity  hu8  been  iibserved  aft«r  distilling  one-third  vi'  the 
material,  (he  remainder  may  ho  ^ubjeetl.'d  to  ;i  riiori'  r^tarehiuf:^  lest,  Tlie 
end  of  the  exil  tiilie  of  i\w  Ihisk  >hm[lil  Jn'  dt'Uiehiil  from  tiie  I't^mdenser 
at  f/,  and  immerseti  in  a  EK>hition  of  .silver  nitrate.  The  Cdutents  of  the 
flask,  c,  are  again  heated,  while  a  eoutinuous  eurrent  of  oiirhon  dioxid 
from  the  genenitcir,  'f,  passi-.s  throii«:li»  sliiwly  eiirryirif^  tlie  ph'»st»iioriiri 
unoxidized  into  thi'  silviT  nitnile,  pri-eipitatiii^  Idack  silver  jihosphitl, 
and  leaving  some  phosphoric  acid  iu  solution.     Should  no  black  deposit 


Flo.  82.— MItACherlich'r  tml  r»r  ph^iflphnnis :  n,  Oi-ncrator  for  Ci\.  ('.wash  bottle;  r,  BUipectcd 
routerlal ;  «/.  condenser ;  e.  receiver  for  distillate. 


appear,  the  pho5|>hcirus  may  1h?  iussumed  t(»  be  absent.  The  silver 
phosphid  eoHoPted  on  a  filter  and  wasthe*!  is  susp-nded  in  water,  an3 
introducetl  into  the  hvdrogen  apparatus  employcfl  in  the  plmsphinc  test 
descrilHHl  Itelow.  The  preenish  flame  is  seen  even  when  the  quantity 
is  very  minute. 

Failnck'H. — Deducti*iiis  b;tse<i  ujn)n  the  detection  tif  jdiosphoric  acid 
in  the  distillate  when  luminosity  and  free  phosphorus  have  not  been 
obtained  mav  Le  erroneiius.  The  phosphoric  acid  mav  have  been  brought 
()ver  by  mechanical  action. 

lnierferni*'r.v. — It  can  be  performed  in  an  organic  mi.xtnrf ,  but  not 
in  the  presence  of  certain  cliemicals,  such  as  iiwlin,  c^iU)mel,  antl  cor- 
rosive sublimate.  The  light  will  not  show  in  the  va]>or  of  turjwntine, 
which  may  have  l>een  given  as  an  antidote.     It  is  not  perceived  should 
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alcoholic  or  ethereal  vapors  arise  from  the  same  mixtare.  Ammonia, 
chlorin,  hydrogen  sulphid,  sulphur  dioxld,  petroleum,  creasote,  and 
most  essential  oils  interfere  with  the  phosphorescence. 

Ddicacy. — This  test  is  extremely  sensitive,  having  yielded  unmis- 
takable evidence  from  one-fiftieth  of  a  grain  of  phosphorus  diffused  in 
three  ounces  of  fluid  (Wormley*)  (1  :  200,000)  (Fresenius  *). 

The  Phoitpkine  Teat — Having  set  up  the  usual  hydrogen-generating 
apparatus, — L  e.,  flttsk,  pure  zinc,  and  dilute  sulphuric  acid, — the  gas  is 
delivered  by  a  three-way  tube,  having  a  side  jet,  to  a  wash  Hask  con- 
taining the  suspected  oi^inic  mixture,  and  gently  heated.  The  nascent 
hydrogen  acting  on  the  phosphorus,  phosphids,  or  its  lower  oxids  in  the 
mixture  will  form  phosphine  (PH,),  a  gas  which  will  escape  from  the 
heated  flask  by  a  tube  drawn  out  to  a  jet  and  having  a  platinum  tip. 
When  lighted,  the  phosphine,  if  not  too  concentrated,  will  burn  with  a 
characteristic  green  color.  It  may  be  contracted  with  the  flame  from 
the  side  jet,  which  should  be  the  pale-blue  hue  of  pure  hydrogen.  If 
this  side  jet  is  greenish,  there  must  have  been  some  phosphorus  in  the 
zinc  of  the  generator.  To  make  sure,  the  greenish  flame  should  l>e 
studied  with  the  spectroscope.     If  due  to  phosphorus,  it  will  show  one 


Fio.  33.— The  bands  represent  the  ereen  lines  of  the  spectrum  of  burning  phoflphine.    They  are 
between  the  lines  D  and  E  of  the  solar  spectrum  (Boisbaudran). 

orange  band  between  Cand  Z),  and  several  green  bands  (Fig.  .'J^i).  Both 
the  color  of  the  flameand  its  spectrum  are  l)est  developed  if  the  temperature 
of  the  flame  is  not  allowed  to  rise  too  high.  This  may  l>e  accomplished 
conveniently  by  allowing  the  flame  to  impinge  against  the  bottom  of  a 
porcelain  dish  filled  with  cold  water,  or  by  wnipping  tl»e  burner  with  a 
^piall  strip  of  cloth  satnrate<l  with  cohl  water. 

Phosphorescence  in  Hifdrotjen. — This  test  for  free  phosphorus  only 
is  best  performe<l  with  the  apparatus  of  Mukerji  (Fig.  '54).^  made  fn>m 
a  three-necked  Woulfe's  bottle  of  one  liter  ca]>acity,  by  inserting  through 
close-fitting  stopjxrs  a  long  safetv  funnel  tube  (a)  in  one  side  nock,  and  a 
short  jet  tul)e  (c)  in  the  other.  Tliroiiirh  a  loose  fitting  one  at  the  mi<ldle 
neck  rises  a  tube  1 1  indies  long  and  one-half  inch  in  diameter,  which 
is  close<l  al)ove  by  a  o<»rk  (b).  From  zinc  and  dilute  sulphuric  acid 
in  the  l)ottle  hydntgen  is  evolved.  Observed  in  the  dark,  the  gas  at  the 
jet  should  emit  nr>  glow,  even  if  commercial  chemicals  are  used.     When 

'  Womiley.  M'rrruehrmUtry  *>f  Pm.tou.t,  ISH'i. 

'  Fre5«eniuH.  (^uantitativr  Ann/vos,  American  odition,  New  York,  1886. 

*  Chem.  Neicx,  October  ^C.  UKH). 
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tlie  chemical  action  has  lieaUnl  the  Iwttle,  the  Mispoctecl  material  is  iritrf>- 

diiciMl   tiinin^li  t\w  lu'uldle  tulie  nr  through  eithvr  netrk,  quickly  closing 
again  willi  the  st(»p[>t'r. 

Fret*  ph(*spln»riis  is  vaporized  and  ^lows  in  u  sheuf  of  li^ht  at  the 
jet.  If  the  tnitldk' eork  is  removed,  ihe  li^lit  ^^inks  down  tfinuigh  the 
jet  into  the  bottle,  and  the  vhtw  apj)ears  at  the  outer  oju-ning  (tf  the 
middle  tuhe. 

fausi^s  tfie  ^hiw  to  rejippear  a!  the  jet.  If  a 
quantitative  estiniale  is  desiretl,  a  j»nq)er  de- 
livery tuhe  may  he  siihstitutrd  for  the  jrt  anil 
the  jfas  passed  into  .-iher  iiilnite. 

Spt'fiaf  Affrnnfnf/rs. — The  apjKinilusissini- 

y^  ple^aud  as  no  lain]>  is  rtYjiiire^l  for  distillation, 

(i  a  efmiplete  <Iarkne.ss  is  piKssihle.     The  amount 

^^  of  air  i-nterin^  hy  the  jet   tuhe  is  st^  small  in 

eonq)arison    willi    the    fpiioitilv    ol'    livdrop-n 

eontirniously    evolval     that    the    mi  Mure    is 

never    exjilnsive.      B<-tore    takiiijtr  apart,    the 

ajiparatus  should   he  tilled  with  water  hv  the 

fiumel   tuhe. 

W'liile  this  toM  jrives  a  p;low  with  ftve 
phii>phorus  only,  and  not  with  any  of  it>  cctm- 
poimds,  the  fthfti<jtliinr  i/M  gives  a  grcvn  (lame 
on  ii^niriou  of  the  g;is  when  the  nialerials  vnu- 
tain  plutsphonis,  jfliusphids,  phosphites,  or  hy- 
pophns]>hit(*s  iudiilVroutly.  Five  pliospiiorti^ 
di'K'A  not  unite  witli  fre<'  hydrogen,  and  the  gas 
herc^  is  not  jJiosjvhiue  (Koseoc). 

lutirj'crcnceH. — Tur])entiaeor  ether  will  pre- 
vent theglow  ill  this  (esL  It  eaii  he  performi'd 
in  tlu'  pn's<'neiM)f  org;mio  matter,ale<»hol,  iinlin, 
hydr(>g<'n  sulphid,  and  many  other  snhstances 
that  jirevent  the  gli*w  in  Mitseherlieh\'i  test. 

IkUrtti^if. — Mukerji  lound  the  test  as  sensi- 
tive as  that  «)f  Mitselierlieh,  getting  appreeiahle 
rtVrrts  fnmi  1  :  20il,0»)0. 
Quantitative  Estimation. — Sonnensehein'.s  methiKl  fttr  free  phoe- 
pl^orus  is  iirst  to  estimate  ihr  |f]npsphorir  arid  hy  dilntin^^  the  suspected 
niixtnif,  liltering  a  uicasunil  frattimi,  and  pn-cipitatirtg  with  [aag^^^•^ian 
mixture,  estimating  as  aniniouio-inagnesian  phi>s[»hate.  Another  portion 
treatinl  fin  a  water-luitli  with  potassium  rhlorutv  am!  hydroehlorie  aeid 
Mill  liave  it^  free  phospiiorus  oxidiz«Ml  t<*  phosphorie  aeid.  This,  being 
estiniatvHl,  will  show  an  exeess  ovit  tlir  WvA  jwirtioii.  The  excess  itf 
then   fo  ln'  ralenlalid  as   free  ]»h«i>ph*irii>. 

Period  for  Postmortem  Recognition. — Tested  by  ^fitfieherliehV 
metlnKl,  ehanieteristie  pliosphores<'euce  has  lieen  obtained  in  putrid 
organs  two  months  after  d«ith  and  burial.  There  has  been  failure, 
however,  to  detect  the  jMiisun  even  a   few  tlays  afte»r  death,  lK*cause  of 
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the  conversion  of  the  phosphorus  into  ammonio-magnesian  phosphate,  or 
some  other  salt  which  has  no  significance  to  the  medicolegal  expert. 


SALTS  OF  THE  ALKALINE  METALS, 

POTASSIUM  CHLORATE. 

(Chemical  formula,  KCIO,. ) 

This  salt  is  much  used  in  the  manufacture  of  explosives  and  flash- 
ing powders,  and  in  medicine.  In  the  household  it  is  a  common 
remedy  for  sore  mouth  and  throat,  and  through  a  belief  in  its  harm- 
lessuess,  often  leads  to  injury.  It  is  familiar  as  whitish  flat  crystals 
witli  a  salty,  metallic  taste,  dissolving  freely  in  water. 

Witthaus '  has  collected  89  cases  of  poisonhig  from  it,  76  of  which 
were  fatid  ;  almost  all  were  accidental ;  6  were  supposed  to  be  suicidal 
and  3  homicidal. 

Symptoms. — If  used  as  a  mouth-wash,  it  is  harmless,  but  when  swal- 
lowed in  large  dos&s  it  is  an  irritant,  causing  abdominal  jmin,  vomiting, 
diarrhea,  and  even  collapse.  Potter'  has  reported  a  case  of  poisoning 
from  two  teaspoonfuls  taken  in  two  days  for  sore  throat.  It  caused 
violent  intestinal  irritation,  with  black  st<x)ls,  considerable  urinar}'  dis- 
turbance with  black  urine,  great  prostration,  and  evidences  of  grave 
alteration  of  the  blood.  A  fatiil  case  in  a  man  of  thirty-six  years  has 
been  rei>orted  by  Ignatieff.'  Soon  after  tiikiug  a  tesispoonful  of  potas- 
sium chlorate  he  developed  cyanosis,  renal  pain,  violent  v(miiting,  jaun- 
dice, and  bloody  urine.  A  band  of  methemoglobin  was  seen  when  the 
bhxxl  was  examinwl  by  the  spectroscope.  He  died  on  the  evening  of 
the  third  djiy.  The  autopsy  revealed  enlargement  of  liver,  spleen,  and 
kidneys.  There  were  interstitial  nephritis  and  capsular  hemorrhages  of 
the  spleen.  Willie*  observed  a  case  in  which  large  doses  had  been 
taken  daily  for  a  month  with  the  pnKlnction  of  v(miiting,  diarrhea,  dysp- 
nea, weak  liejirt,  and  a  cyanosis  due  to  chocolate-colored  change  in  the 
blood.  Feckler  *  re|X)rted  a  c^se  of  a  lad  of  fifteen  showing  the  same 
sympt<»ms  from  taking  loO  grains  in  saturate<l  solution  within  six 
hours. 

When  absorbeil,  it  has  a  peculiar  destnictive  action  on  the  red  cor- 
puscles of  the  blo(Kl,  converting  the  hemoglobin  into  methemoglobin 
and  setting  up  secondary'  symptoms,  such  as  jaundice,  hem<^globinuria, 
suppression  of  urine,  bhuKly  tubc-cjists,  delirium,  coma,  and  death  as  a 
consequence  of  the  acute  nephritis. 

Fatal  Dose  and  Period. — Forty-six  grains  proved  a  fatal  dose  in  a 
child  three  years  ohl.  The  mininumi  adult  <lose  re|M)rtetl  as  fatal  is 
three  drams.  Dr.  Fountain  took  1  j^  ounces  with  fatid  conse<|uences  in 
seven  <lays.      It'  a  c<'rtain  amount  is  given  in  <1ivid(Hl  doses,  the  effect  is 

*  Witthmifj  nrid  B'"<ker,  Mrdlcul  Juriyprudtufe.  Forensic  ^ff^firlnf,  and  T'lriaingy^ 
New  York,  180t:. 

>  Mfdicttl  Rrconl,  180r>.  '  Ln  Mat  Mutirrnr,  Paris,  1894. 

*  Brit.  Med.  Jour.,  1887.  *  Vinnnnaii  Lancet  and  Ctinie,  1891. 
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m(»rt'  wv(  It'  lltiiii  uIhmi  ^i\ i'Ji  iti  a  single  dose.  Dcjitli  lias  ocfurrt'tl  in 
Hvr  iHini>,  lull  usually  it  nsiilt-i  inun  lupfiriti.s  utUT  s^-vrni!  days. 

Treatment.— Having  musIkiI  out  ilic*  stnuiach  with  ilic  tiiln'  or 
piiuipj  t\\f  scfoinlary  ctTocts  must  In-  fonibatofl  with  apfirojutiitf  romwiios. 
'Ilti*  Iciiliii'V  *'**uij*iiration->  uill  rrtiuirt.'  actjvr  Imiil  tnatinent. 

Postmortem  Appearances. — 'I'lic*  marks  t\{'  ^ast!v»-criteritis  will  l>o 
t^iiiul — /.  1.,  a  nniotus  im'inlir.inc'  ix^chk-ni-d,  tiiirkctietl,  and  «isily  de- 
laclicd.  InHamniaton'  rhau^t's  '.\rv  seen  in  the  sjikrri,  liver,  and  t'i^pe- 
cially  in  tlu^  kidneys.  Tlux-  ur^ms  are  enlarp-d  jiihI  il;irk-lir<iwii  in 
otiKtr,  tVinii  tljc  |UH'sr!K*<'  of  tUv  altend  liciiin^ioliin. 

Detection. — A>  tiie  sjdt  is  uiR-U;»tig<i!  in  tfi*-  IhuK  it  ran  eawily  In? 
Bepjiniled  from  nr^unii*  matter  by  diulysi^.  Hiiving  colorwl  tho  sus- 
jHX'tcil  t>(.»lution  witli  indip)  sidpliatc  and  afidulattil  with  <lilnto  sidphiirio 
ai'id,  iIk-  ailditiini  oj*  sid|ilinr(Hi>  acid  will  di^ehargc  tlic  bliif  color  if  the 
t'hlorutc  \y*.'  ]>reHnt. 

POTASSIUM  NITRATE. 
I  I'lit'inirul   ('nnnnlii.   K\<f,.     Syii'>nyiiis,  \itrf  ;  Salfpfter.) 

J'lii^  >;dt  occurs  in  lai^e  hexagonal  ]>rism8  [lennanent  in  the  air. 
Undrr  the  name  *' Sal  Pnim  IK- "  it  is  tu  he  found  nmldttl  in  small 
halls.  It  IS  used  as  a  ivniedy  Itir  enttle  ;  also  in  the  preservalkm  fd* 
m«it  and  in  the  niunufacturt  of  gunpowder  and  other  explosives.  In 
tlu*  ervstcdliiie  Innn  ii  has  hei-n  lak<-n  as  a  purpitive  hy  inistJikc  for 
nia^nt^iuni  >ulplia(e  and  MKlitnn  plmsphate  in  H  cases.  In  2  cases  it 
ha>^  Iwrn  ^li^taken  i'ur  cipuiuuki  fiidt. 

Symptoms. — While  dnst-s  of  t»ne  drum  (4  grains)  eause  minor 
de^rtH's  ot'  ^islrie  and  iiitesliiial  irritation,  doK'*^  of  fmm  half  an  onnoo 
to  an  ounce  exeite  a*'Ute  ^iistro-<'!it4Mitis.  There iire  voniitin^'',  ahdoiuluul 
|iain,  diiirrliea.  jicrhaps  hlotnly  in  chanuter,  liK-alizi-d  musiular  sj>aMnfi, 
ilisturhed  re^jtinitiou  jnul  heurtV  action,  and  enllajise. 

Fatal  Dose. — Though  an  adult  lias  dltil  from  tfie  eETee(>i  of  2  drinns, 
otliiT  cases  have  rceovereil  fnmi  a  dose  of  :hi  ounce. 

Fatal  Period. — Tw4i  hom>  is  the  shiniest  period  in  whieli  death 
hijs  lakrii  jilaec  ;  the  iivcnip-  dunition  of  fatnl  cases  is  somewhat 
h»npT. 

Treatment. — The  stonuiHi  must  he  e\aciiatc^]  liy  enielu's,  ami  the 
stonsaeh-punip  iir  tnhe  he  n^tn]  to  wash  out  the  poison.  Bland  demul- 
oents  may  Ih-  aclniinistcred,  and  the  tendency  to  eollafts*^  ovcrt^ona*  by 
stimnhints  and  warm  applications. 

Detection. — As  uitratciH  are  not  present  in  the  ImkIv,  the  presence  of 
n  notahle  ([uantity  in  the  trii^tric  c*ont4'nts  or  other  orpinic  mixture 
would  he  >i*:nifie4int.  l?v  juhlin^'  suljihurie  acid  the  nitric  acid  is  freed 
und  The  tests  for  that  a<'id  can  he  applietl  {</.  r.). 

(hppcr  Trsttt, —  iicutnl  in  a  U-sl-tulM.^  with  sulpliuric  lu-iil  and  cop|>er 
tnminjjs,  nitrates  evolve  nnl  fum4's  of  nitni^'n  (►xids. 

liruein  Trat. — Mixeil  with  an  eipnil  vcthmje  of  sulphuric  acid,  a 
nitrate  sohitlon  produces  a  tint  of  cjinnin  tni  the  addition  of  a  trace  of 
bnicin. 
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Potassium  bitartrate  (cream  of  tertar)  and  potassium  sul- 
phate in  exeesHive  doses  have  acted  as  poisons,  inducing  abdominal 
pain,  vomiting,  purging,  great  extiaustion,  and  fatal  collapse  There 
is  no  specific  antidote  for  either  of  them.  After  evacuation  of  the 
stomach  the  inflammatory  and  depressing  symptoms  must  be  treated  as 
they  arise. 

BORIC  ACID  AND  BORAX. 

The  local  effect  of  lK>ric  acid  being  very  mild,  it«  virtues  as  a 
bactericide  have  led  to  its  use  in  surgical  practice,  especially  for  wash- 
ing out  cavities  and  sinuses,  to  prevent  septic  changes.  Cases  are 
recorded  of  depression,  and  eruptions  of  erythema  and  urticaria  follow- 
ing its  absorption  from  wounds  and  cavities  when  used  too  freely.' 
Occasionally  graver  phenomena  have  appeared,  such  as  voniiting, 
diarrhea,  bloody  urine,  and  collapse.  Fatal  results  have  ensued  in  a 
few  cases  from  injecting  the  solution  into  abscess-sacs^  and  from  wash- 
ing out  the  stomach  with  it. 

The  toxicology  of  boric  acid  and  l)orax  is  limited  praeticjdly  to  the 
use  of  these  agents  as  preservatives  of  fo(Kl.  For  meats,  they  are  often 
mixed  with  salicyli*^  acid  and  applied  externally.  For  preserving  milk, 
it  is  a  common  practice  to  add  to  1  quart  of  milk  10  jrrains  of  a  mix- 
ture of  equal  i>arts  of  lx)rax  and  boric  acid.  The  Agricultural  Buivau 
at  Washington,  D.  C,  is  at  the  present  time  engagetl  in  an  extensive 
series  of  experiments  dealing  with  this  subject,  with  a  view  to  definite 
conclusions.  These  experiments  are  to  be  made  upon  healthy  human 
l>eings,  and  are  considered  necessary  bec^uise  of  the  conflicting  testimony 
of  different  observers. 

On  the  one  hand,  we  have  the  researches  of  CMiittciulen  ^  and  of 
Liebreieh  *  with  dogs  fed  u|>on  articles  i-ontaining  borax  and  boric  acid. 
To  wiv  the  least,  in  both  series  the  digestion  of  the  f(KKl  w^is  not  notably 
impaired  ami  the  animals  gained  in  weight.  The  same  result  followed 
the  experiment  made  by  Liebreich  ui>on  rabbits  and  guinea-pigs.  Xo 
injury  ap|x*ars  to  have  followetl  the  administration  of  boric  acid  to 
pigs,  ralves,  and  children  by  the  British  Commission.'^  Tunnieliffe* 
ma<le  ex|>eriments  from  which  ho  inferred  that  neither  of  them  affected 
the  health  <tf  the  children  ex|>eriment<Hl  on.  Vaughan  and  Veenboer^ 
conclude  that  in  the  small  amounts  rcijuired  for  preserving  cream  and 
butter,  and  that  use<l  as  an  external  dust  on  hams  and  bacon,  both  boric 
acid  and  borax  are  unobjectionable  from  a  sjmitarv  stan<l|x>int. 

On  the  other  hand,  the  ex|H^riments  made  by  IT.  E.  Annette'^  \vd  him 
to  an  op|>osite  conclusir>n.  He  fi>und  boric  aei<l  injurious  to  kittens, 
and  naturally  assumeil  that  the  use  t»f  milk  rontaining  it  might  l>e  hurt- 
ful   to   yonng    infants.       Foster    and   Selileiiker"  found   that    albumin 

'  Xort/iirrsfrrn  Lnnref.  IHHS.  v.-l.  viii.,  p.  L'*J.  ^  Mr.tirnl  AV.rs.  18«*2.  vol.  xL,  p.  571. 
'  Amrrhnn  Jimrnnl  ot'  Phi/slnfnir/.  IHltft. 

*  Vi^rtrfjnhmscfirift  fur  (j^r'ir/if.    \fn/..  lyOO;  nUo  Lnuret,  .lantmrv  Tt.  1900. 
* /Airf.,  1001.                          '  ^.fnnnial  nf  IIuui*-ne,   11H)1. 

'  American  Mniirlnr,  Murch  l:i.  VMYI.  »  Lanrrf,  Novemhor  U,  1899. 

*  (Jiiotpd  in  H'port  of  Kolwr  on    Milk   Preservatives,  United  States   Senate   Com- 
mi-Miion,  190*2. 
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digestion  was  impairtHl  l>y  \hw\c  acklj  which  also  pnnlm'tMl  iiuTciisoil 
tlesquamation  of  the  intosMiial  rpithelium.  Dunne  mul  Price'  nin<lc 
experiments  on  eiilve:^  vv[ii**h  iiulicato  that  borax  luul  boric  acid  in  milk 
reUiril  di^j^estion  tn  a  slijjht  cxtrnt. 

As  therie  substances  arc  not  normal  (X>nstituent.s  ni'  the  IhmIv,  the 
wisest  ctmnse  would  be  to  avoid  their  use  until  the  most  conclusive  evi- 
dence has  l)cen  ntldiieed  that  tlicy  aiv  free  from  liann  in  liic  anumnts  us 
oomnnuily  used  for  preserving  fo^xl. 

Detection  of  Boric  Acid  In  Meat.- — ^orr/c/ijcr/iV  A;*^^  makes  (i.sc  tif 
the  property  nf  iientnili/.eil  lioric  aci<l  to  take  ivn  an  acid  tt^vction  after 
treatment  with  t^lyc^rin.  The  meat  is  made  strongly  alkaline  with 
sodium  liyilroxid,  cxti'acted  with  hot  water  i\n'  sovcnd  hours,  and  the 
extract  iilteruil,  Tht*  tihnite  is  evap-fmtctl  to  diTncss,  in<'iiieralc\l,  and 
the  ash  dissolvint  in  suljibnric  acid.  By  wanning,  the  carbon  <b<ixid  is 
removed,  and  on  c(M»lin>r  the  sojutiun  is  nentrati/od  by  an  alkaline 
hydrt»xid,  using  piieuolphtalein  as  indicator. 

To  iJO  c.e,  i»f  tlic  neutral  fluid  '2^y  c.c.  of  jLjlycerin  are  ac]de<l,  ;nul  the 
mixture  titnititl  with  dcrincunud  sfHliun;  hydroxid  solution  without 
reginxl  U*  the  ]>lufs|»liates.  The  end-reaction  is  made  more  definite  by 
the  addititiii  of  ethyl  id<-tihol. 

Detection  in  Milk. — ///n/V  Te^i. — Place  in  a  pin-celain  dish  1  di»p 
of  the  milk  with  2  drops  of  stmnir  hydnM'hloric  a<-id  anil  '2  drop-*  of 
a  i<ilui"ate<l  Itirnieric  tincture.  Dry  this  on  a  w:iter-l>ath,  ciH»b  and  add 
a  drop  of  ammonia  by  means  of  a  glass  nwl.  A  slaty-bhie  color  chang- 
ing to  green  is  produce<l  if  borax  is  present.  A  dnjji  of  nn'Ik  contain- 
ing YftUH  grain  of  borax  will  give  this  reaction. 

ALUM. 

(Chemical  fMrmylH,  AlK   iSOjJ^-f  1'2  H,^0.     Sytu'Dyiii,  Aiumen,) 

Excessive  doses  of  this  salt  have  produi-ed  irnt;uit  symptoms  s<nue- 
times  ending  in  death.  Knimnlik  '  rejiorfeil  the  east*  of  a  yon iig  nian.agcil 
thirty  years,  whi>  by  mistake  drank  a  mouthful  of  a  10  jmt  tvnt.  snlu- 
tion  of  alum.  Neither  the  n»outh  nor  the  throiit  shewed  any  rnarkc*! 
reaction  to  the  irritant,  but  tlie  patient  vomited  tliirty-iiine  times  wiihin 
the  forty-eight  hours  Ibllowing.  P:d|Ki(ioii  of  the  storuaeh  was  paini'ul. 
Mnt'us  was  finiiid  in  the  vornitiis,  miiigltMl  with  lilotKl,  im]«irting  a 
t'h<H'olate  color  lo  the  niawi*.  The  urine  was  staiin-il  by  blood,  and 
showeil  morpholt>gi«illy  numerous  red  IiIimhI  cells,  a  few  leiikocvtes,  ruifl 
u  few  iiyaline  cast-s.  Tract's  of  albutneu  w*'rc  also  present.  TliC  patient 
wa.-^  ill  for  at  h^tst  thirteen  days.  The  mtMltcolegal  interest  in  it  is 
practically  limitcil  to  the  (picstion  of  its  action  wlien  used  as  a  constituent 
of  certain  baking-powders  which  arc  mnsumiHl  by  the  ton  in  doine?<tic 
broad-making.  In  these  powders  sodium  bicarbonate  furnishes  gaseous 
carlHin  dioxid,  whidi  is  libenited  by  the  action  of  the  alum  pre?4:'nt, 
leaving  in  the  brestd  mMiium  sulphate  and  aluminum  hydroxid.     The  fact 

'  Rnltftin  No.  841,  Mnrvland  Agricuitumt  Experimental  fcJtBtigri,  Kepteuiber,  1902. 

'  Ihfffiruifn'hr  Runditchnu,  vnl.  x.,  p.  743. 
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that  many  thousands  of  persons  use  these  powders  without  any  i>ercep- 
tible  injury,  local  or  systemic,  would  indicate  either  that  the  aluminum 
hydroxid  escapes  solution  and  absorption  or  that,  if  changed  to  a  soluble 
chlorid  by  the  gastric  juice,  the  amount  absorbed  must  be  harmless.  At 
the  same  time  it  is  proper  to  note  that  Siem  ^  in  his  researches  found 
that  large  dtises  given  to  dogs  and  cats  subcutaneously  caused  |>aralysi3 
of  sensation  and  motion,  with  fatty  degeneration  of  the  liver  and  kid- 
neys. The  safest  view  is  to  hold  alum  as  an  unneceissary  addition  to 
bread,  and  certainly  of  no  value  as  a  food.  Its  presence  in  any  but 
the  smallest  amount  should  be  considered  proof  of  adulteration. 

Detection. — Having  incinerated  the  organic  matter  in  a  platinum 
dish,  the  ash  should  be  treated  with  hydrochloric  acid,  excess  of  acid 
removed  by  heat,  a  few  dmps  of  nitric  acid  adde<l,  and  a  final  solution 
in  hydrochloric  acid  boiled  and  filtered. 

This  solution  is  not  changed  by  potassium  ferrocyanid  or  hydrogen 
sulphid,  as  are  solutions  containing  the  heavy  metals.  With  })otassium 
hydroxid  a  white  precipitate  falls,  redissolved  by  excess,  whereas  an 
excess  of  the  reagent  does  not  affect  the  precipitate  from  a  solution  of 
the  alkaline  earths. 

Lot/wood  Teat — The  most  convenient  test  for  alum  in  bread  is  made 
with  a  freshly  prepared  tincture  of  logwowl.  This  tincture  is  ma<le  by 
digesting  5  gm.  of  freshly  cut  logwood  chips  with  100  c.c,  of  alcohol. 
Having  diluted  5  c.c.  of  the  logwood  tincture  with  90  c.c.  of  water  and 
addetl  5  c.<\  of  saturatetl  solution  of  ammonium  carbonate,  the  mixture 
is  immediately  pouretl  over  10  gm.  of  bread  in  a  glass  dish.  After  five 
minutes  the  liquid  is  poured  off,  the  bread  slightly  washe<l,  and  dried  at 
100°  C  A  lavender  or  dark-blue  color  denotes  that  alum  is  present. 
Pure  bread  is  at  first  reddish,  fading  to  a  yellow  or  light  brown. 

DeliciU'tf. — This  test  yields  a  distinct  blue  with  0.02  per  cent,  of 
alum,  or  7  grains  in  a  4-pound  loaf, 

Falhiry. — Several  other  mineral  adulterants  produce  a  somewhat 
similar  reaction. 

THE  HALOGENS. 
lODIN. 

(Cheniioal  symbol.  I  ;  Symmyni,  J(«ium.) 

Elementary  iotlin  is  a  blue-black  soliil  crystallizing  in  soft,  metallic- 
looking  scales  which  have  an  unploas;uit  taste.  At  ordinary  tenj|K*ratures 
it  gives  off  slowly  an  irritating,  invisible  va|xtr.  Heated  to  220°  F.  it 
liquefies  and  then  breaks  into  a  rich,  violet-colored  va|xtr.  Very  spar- 
ingly soluble  in  water,  it  dissolves  freely  in  ah'ohol,  ether,  carbon  bi- 
sulphid,  ami  an  aqueous  solution  of  i>otassium  i<xlid.  The  tincture  and 
the  liniment  are  dark-hnnvn  fluids  use<l  as  external  applications.  By 
mistake  these  have  been  taken  internally,  cjuising  acci(lental  |X)isoning, 
which  occurrence,  however,  is  very  nire. 

Symptoms. — It  acts  as  a  |M>\verful  irritant  upon  the  stomach  and 
bowels,  causing  pain  in   the  mouth,  throat,  and  stomach,  vomiting  and 

'  Schrnifff\H  Jaftrhuch^  vol.  ccxi. 
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|>nrgiiig,  extreme  thirst,  fuintiii^  altaeki^j  und  eolhipsi'.  Wlien  ap]vlir(l 
l)v  Mirgetms  freelv  to  alKsnrliinjr  siirfuces,  it  tiiay  catiM*  j-vsttiiii(^  tlL-^tiirlH 
anct's,  siu'li  as  Ik'M(]uc4h',  diz/iiuss,  nuMital  tnnil)!*-,  alim»«;  will*  tlie  al»>ve 
g:»strie  syniptfims  ln^ai^lit  ubntK  itnlirt'cttv.  Its  t'liniiiiatiiiu  hy  tl»e 
kidneys  itnolycs  that  (ir^j^an  in  iii[taiiiniatti>n,  uliieh  may  end  in  suppres- 
sion of  urine.  Hellnt'  repnrto<l  a  ease  of  attempted  siiieide  in  a  \vomaii 
\vIk*  t<Hik  a  half-trlass  of  the  tiiirlnrc  Xanscii  and  Imrnin^  jKiin  in  tlie 
tljriMit  iiniiu'diiitely  iWHnsved.  A  (jnart  of  vvntii'  was  jrivcn,  Itnt  th(T4- 
was  no  Vfiniilini:  fur  an  \\<nu\  wla-n  a  <lark,  Ihiik  Hnitl  \yjis  cjccled,  lol- 
lowet]  Ivy  ehnir  liluid.  Jn  spite  ai'  treatment  hy  milk  nnd  stareli,  in  a 
few  hours  she  had  alKlominal  pains  anil  tendeniess,  dizziness,  and  syn- 
cope. Kntirr  rin-overy  enstieil  in  a  few  days.  The  urine  was  nonnai. 
No  i*»din  eimhl  hr  deterled  in  the  urine,  s;diva,  nr  swcjit. 

Fatal  Dose. — iVaih  hay  restilted  from  one  HnidRim  i>j*  the  lineture, 
con(ainih«r  hss  than  two  grains  f>f  tfie  elenient.  Terl  or  twenty  grains 
of  thi'  Solid  wonid  priJi;dily  he  tiitah  Jiecoyery  has  fulIowiHl  a  dose  oi* 
one  tluidiiann*  of  the  tin«  turt". 

Fatal  Period. — W'liilr  death  Has  oe4'iir[*tsl  in  twiTily-lonr  Imnrs,  in 
cases  of  poisoninj;  fmm  external  applicnitiou  it  will  Ite  (Udayetl  for  several 
days.  A  hoy  ek'ven  years  of  i\^v  under  the  ean.*  oi'  C'ul|>ep]>er*  wiis 
jKtiscmeil  hy  al)sorptiou  of  ifKlin  frcmi  a  raw  surface  extending  oti  hotli 
\l'*X>  from  the  knees  Ui  the  leet.  <_)n  the  sixtli  day  he  died,  havlit^  suf- 
trn-d  from  sujipn-ssion  of  urine,  liemorrlia|:ic  stiwds,  yomitiug,  and 
pur^in;r.      IimIiu  was  found  in  the  vomited  matters. 

Treatment.^ La r^^e  dnifts  of  trpid  >vater  will  assir^t  in  evnenatlng 
the  stoniai-h.  The  antidote  is  stareh  in  some  fonn,  best  jiriven  in  iU*- 
coetion,  sneh  as  tin-  ehiir  star4-h  of  the  lainuh'v  or  a>  ^rruels.  l)oile<l  riee, 
or  arrow-root,  ^i\eu  as  lon^i- as  the  v*»ndted  matters  have  a  hlur  coha". 

Postmortem  Appearances. — The  morbid  elian^'s  found  are  HUeh 
as  attend  gu^jtro-inteslinal  irritiiti(Hi,  leading  to  influinmatiou  and  exeoria- 
tiou. 

Detection. — By  airitaling  ttriranie  njatttrs  or  an  aipu-ons  sohitii>n  t»f 
imlin  with  earbon  bisulplnd  the  ifHjiu  is  sepnratwl,  making  a  violet-en]- 
oreil  solution.  If  the  iixlin  is  eornbined,  a  very  snml]  t|Uaatity  of 
ehltirin  watrr  nuisl  be  nsetl  t<t  liln-rate  it.  A  drem-tion  of  stareh  wliirh 
has  Iki'u  alli>weil  t^»  cool  givo  a  dark-blue  ("olor,  <!ue  to  the  formation 
of  itnlid  of  slareh.  The  yellow  stains  on  tlie  skin  an^l  lips  are  remova- 
ble by  ammonia,  which  W4iuld  only  depjien  the  stain  of  nitric  aeid. 

**  lodism.** — Excessive  drtses  of  iodids  or  the  persistent  use  of 
average  dos4's  may  induce  the  synip|on>s  of  ''iodisnu"  Fatal  cases 
an*  niiT.  A  1y[K<":il  laie  was  rcportcil  by  WoU?  The  patient  was 
unusuailv  sus<vptibk%  owing  to  the  fact  that  she  was  suffering  from 
renal  <lisciise  atnl  cardiac  hypertniphy.  She  took  six  gniius  Ibur  titt»es 
in  (UK'  tlav.  The  lace  swelled,  and  acne  and  iK^niphigus  a])peun'd, 
aUhough  no  more  nunlicine  was  taken.  In  twcnty-ibur  honi*s  the  erup- 
tion iuvolve^l  the  mneons  membrane  of  the  np|>er  air-passages.     On  the 

>  La  Mid.  Modeme^  V%n^.  1893.  «  Therap.  Otaette,  188a 
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fourth  day  there  was  bloody  diarrhea.     The  facial  pemphigus  passed 
into  deep  ulcers.     In  eight  days  she  died  in  collapse. 

BROMIN. 
(Chemical  Symbol,  Br;  Synonym,  Bromum.) 

This  element  is  a  dark,  red-brown  liquid,  which  vaporizes  in  red 
fumes  of  an  unpleasant  odor  and  highly  irritating  to  the  mucous  mem- 
brane of  the  nose  and  air-passages.  The  saturated  solution  in  water  is 
used  as  a  chemical  reagent.  Alcohol  and  ether  are  the  best  solvents 
for  it. 

Symptoms. — Its  vapor  when  inhaled  causes  symptoms  of  violent 
catarrhal  inflammation  of  the  air-passages,  with  cough,  constriction  of 
the  chest,  and  hemoptysis.  It  acts  vigorously  as  a  caustic  on  organic 
matter,  producing,  when  swallowed,  jmin  in  the  mouth,  throat,  and 
stomach,  with  eructation  of  the  peculiar  offensive  vapor.  Its  powerful 
local  action  may  bring  on  collapse  in  a  few  hours. 

Fatal  Dose  and  Period. — Very  few  cases  of  death  have  been  re- 
ported. One  was  caused  by  one  ounce  of  bromin.  In  another  fatal 
case  a  child  of  ten  took  what  was  calculated  to  be  about  two  grains  of 
bromin.     Fatal  collapse  has  come  on  within  seven  hours. 

Treatment. — Complete  evacuation  must  be  secured  by  emetics  and 
the  stomach-pump.  The  chemical  antidotes  are  protectives,  such  as 
mucilaginous  drinks  made  from  starch,  arrow-root,  barley,  rice,  flour,  or 
meal. 

Postmortem  Appearances. — A  dark-brown  stain  marks  the  point 
of  local  action  ;  the  mucous  membrane  is  inflamed,  softened,  loosened, 
or  even  corroded. 

Detection. — The  element  may  be  identified  by  its  color  an<l  odor. 
If  it  is  present  as  bromid,  the  bromin  must  be  free<l  by  adding  a  little 
chlorin  water.  When  bromin  water  is  shaken  with  ohlorttform,  the 
latter  takes  up  the  bromin  and  separates  it  in  a  brownish-yellow  layer. 
Starch-water  forms  the  bromid  of  starch,  which  is  of  a  d<»ep  yellow 
color. 

*•  Bromism." — This  name  has  boon  given  to  the  p>isonous  effects 
of  long-continueil  dosing  with  bromids.  The  sympt^mis  are  the  fetid 
odor  of  bromin  on  the  breath,  mental  dulness,  nervous  depression, 
muscular  wejikness,  absence  of  sexual  feeling,  eruptions  of  acne, 
bullae,  and  pustules.  When  puslied  to  the  extreme,  the  bnmiids  have 
caused  exhaustitm  and  fatal  heart  failure.  PZigner'  re|>orted  a  case 
in  a  woman  nineteen  years  of  ago,  an  epileptic,  who,  without  the  sanc- 
tion of  a  physician,  increased  the  dose  of  ]x)tassium  bromid  until  she 
l>ecame  weak,  nervous,  wakeful,  tremulous  in  all  her  movements,  and 
complained  of  loss  of  memory,  headaclus  and  vertigo.  She  had  fetid 
breath,  coryza,  and  salivation,  became  delirious,  had  lobular  pneumonia, 
and  died. 
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CHLORIN. 

(Cheniiral  Synil>ol,  <'l;  Synonym,  Chlorum.) 

The  gas  is  two  and  a  hall'  times  heavier  than  uir,  has  a  greenish- 
yellow  color,  a  peculiar,  irritating  Hincll,  and  is  very  cuergclie  rhoniirallv. 
U^od  in  the  art-^  us  a  bleiiehiii)^  n^jenl  atid  in  thu  household  as  a  dis- 
iiifectant,  it  is  u?iually  generated  from  **  Uleaehnig  .salt" — valx  chlorata 
of  the  !*liinTiKU'i>|MM:i. 

Symptoms. — W  lieti  iufnilH!  in  small  amounts!  it  causes  a  Hulfbcativo 
IW'Hu^  and  cou^h.  If  taken  undiluknl,  it  eau^e:s  diftieult  breathin|^,  a 
jKiiiiful  sense  of  tightness  in  the  ehest,  antl  violent  cough  with  lienior- 
rlinge.  liulireetly  tlie  ner\'e-eenters  are  involved,  i^nKhicin^  stupor 
and  even  iieart  failure.  A  fatal  ease  oeeurred  at  t'nnuH  University  in 
Ithao:i,  in  1^04,  in  an  old  woman  the  vielim  of  a  jinietieal  joke. 

Fatal  Dose. — Fatal  eonsecjuencesaiv  not  apt  to  oeeur  unless  the  sub- 
ject is  in  delicate  health,  ami  the  gas  is  taken  with  littlt'  admixture  of  air. 

Treatment. — Fresh  air  must  be  given  at  once,  and  the  |tain  relievt^l 
by  the  inhalation  of  ether.  The  symptoms  of  aeule  bronekitis,  narcot- 
ism, and  enieebled  heart's  action  must  be  treated  by  appropriate  remedies. 

Detection. — The  gas  can  be  recogni/xnl  by  its  cKlor  and  its  bleiiching 
action  on  moist  litmns-pn|XT.  As  chlorin  water  it  lias  the  same  jinn*- 
erties.  and  in  addition  dissolves  g(»ld-foil  and  yit'Kls  a  white  pn^'ipitate 
with  silver  nitrate,  insoluble  in  nitric  acid,  but  &(4ublc  in  ammonia. 

THE  HEAVY  METALS. 
SILVER. 

(Cbemicul  Symlxd,  Ag ;  Synonym,  Argrntum.) 

Arelallitt  silver  is  not  piusouous,  as  is  4iflen  di'moustrate^^l  by  the 
use  (>f  silver  wire  for  sutures  and  the  absence  of  injurious  eotiseijuenees 
wlam  silver  *'oins  have  Inieu  swallowed  accidentally.  Cases  of  acute 
pois(min^  are  limited  to  silver  nitrate. 

Silver  nitrate  when  pure  <Tyst:dlizes  in  eobtrless  rbombie  jilates, 
freely  s<tluble  in  water,  and  having  a  nu'tallic  tiiste.  In  medicine  an 
(iflifial  form,  known  as  an/ntti  uiii'tia  futnf  (lunar  <'au.stic),  is  applied  a.s 
a  supcHieial  eseliarotie,  correcting  \\h-A  diseased  slates. 

Of  7  eases  ivporteiP  due  to  aecidentiil  swallitwing  of  the  caustic 
M'hen  appliefl  to  the  thi-ont  for  local  atlectltms,  Tj  were  in  children  (one 
of  these  wjis  fatal)  anri  2  iti  adults. 

Symptoms. — The  contact  of  the  csuistic  causes  iustant  pain  in  the 
throat,  and  stomaih,  pnunpt  ruH-sis,  and  latrr  ]aii*ging  of  bhtody  mattei's. 
After  absorption  takes  place  nervous  symptoms  supervencj  sueli  iis  ver- 
tigo, spasms,  (listurlxil  respiratioUj  and  *Y)nia. 

Chronic  Poisoning. —  An  inter<^stinfr  nise  due  to  n'y>eat<Hl  itjuteriza- 
tion  has  bfrti  desfTilMMi  liy  Tobiiatelie'ff.-  A  small  i^ranuloma  \>\'  tlu' 
iiH>t  having  been  rcnu>ve<b  the  sp^it  was  cauteri/.nl  witli  solid  "caustic" 
tifteen  times  in  two  months.     At  a  later  perimi  tifteeii  more  applications 

*  "WittliauB  and  Becker,  Medical  JuriaprwUnee^  Forennie  Medicine,  and  Taxicotnyy, 
New  York,  18i«.  »  Brit,  Mwi.  Jour,,  1887. 
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were  made  in  two  and  a  half  months.  At  this  point  emaciation  began,  fol- 
lowed in  a  few  weeks  by  left-sided  hemiplegia,  with  ecchymoses  under  the 
eyelids.  The  patient's  face  turned  a  leaden  color,  the  sclerotics  were  dis- 
colored, many  brown-black  spots  appeare<l  all  over  the  body,  and  a  blue 
line  was  seen  on  the  gums.  Similar  discoloration  patches,  oval  and  about 
the  size  of  apple-pips,  were  found  in  800  silver  workers  in  Berlin.' 
They  were  attributable  to  absorptitm  through  some  abrasion  of  the 
hands.  The  general  health  was  unaffected.  Microscopic  examination 
of  the  patches  proved  them  to  be  due  to  deposit  of  metallic  silver  in 
the  tissues. 

A  leaden  blutsli  discoloration  of  the  face  and  possibly  of  other  parts 
of  the  Ixxly  is  sometimes  brought  on  by  the  medicinal  use  of  small 
doses  of  silver  nitrate  given  for  a  long  period.  No  manner  of  treat- 
ment is  of  any  avail  to  remove  this  discolomtion. 

Fatal  Dose. — Death  has  resulted  from  30  gniins  taken  by  an  adult. 

Fatal  Period. — In  six  hours  after  swallowing  a  piece  of  "lunar 
caustic  "  a  child  of  fifteen  months  died  in  convulsions. 

Treatment. — Large  drafts  of  common  sidt  and  water  will  favor 
vomiting  and  at  the  same  time  be  the  best  antidote,  forming  insoluble 
silver  chlorid.  The  stomach-pump  may  be  used  if  necessary.  This 
treatment  can  l>e  followeil  np  with  a  diet  of  eggs  and  milk. 

Postmortem  Appearances. — The  local  action  of  the  caustic  will  be 
seen  in  stains,  at  first  white,  and  on  exposure  to  light  turning  black. 
These  stains  are  found  on  the  lij)s,  in  the  mouth,  on  white  clothing,  and 
on  the  mucous  membrane  of  the  digestive  tract  touched  by  the  jwison. 
Grastro-intestinal  inflammation  is  present. 

Tests. — Hifdrochloi'ie  acid  and  ttoinble  chhrida  precipitate  from  solu- 
ble salts  of  silver  white  silver  chlorid,  insoluble  in  nitric  acid,  but 
H'adily  soluble  in  ammonia  water. 

Potasshua  loiUd  gives  a  yellow  precipitate,  and  potaasium  chroviate 
a  blofKl-re<l  precipitate. 

Extraction  from  StomachKwntents. — Finely  divided  tissues  or 
gastric  contents  are  digested  with  ammonia  and  |M)tassium  cyanid.  The 
(le<'anteil  fluid  is  treated  with  excess  of  hydrochloric  acid  and  the  in- 
soluble <'hlnri<l  separated  by  deojujtation  ;  the  j>reei]ntate  is  washetl  on  a 
filter  with  liot  water,  dried,  and  reduce<l  on  charcoal  to  metidlic  silver. 

LEAD. 

(Clit'inioul  Synibolj  pit;  Synonym,  Phttnhutn.) 

The  numl>er  of  deaths  from  poisoning  in  Eiiglaiul  and  AVal(»s  by  lead 
re|>orte<l  by  tlie  Regir^tnir-GoncRd  for  IKH;?  to  1887  inclusive  was  4;^7.* 
In  the  city  of  New  York,  from  1870  to  18i»l  inclusive,  1 1 '5  cases  of  acci- 
<lcntal  death  from  lead-|>oisoiiing  were  n']>ort<'<l  by  the  Board  of  Health 
in  1S02.  In  spite  (tf  this  great  fn-quency,  lead-] >oi son ing  mrely  figures 
in  the  courts,  owin<r  to  the  fact  that  most  of  the  castas  an*  due  to  slow 
ai>sor|)tion  of  minute  quantities,  exposure  to  which  is  an  incident  of  cer- 
tain in<lustries  dealing  with   lead  or  its  (»omp>unds.     The  fatal  castas 

'  Op.  cit  '  SU'Vciison,  (f'ut/'s  If^xp.  Ii,p.,  1K81». 
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given  alvive  r<?pres<ml  but  a  small  IVartitm  of  the  j)crsons  who  in  that 
]M?riod,  from  nnniU-rleHs  wiii.sos,  siilTorc'*!  fnirn  tlc^rcfs  of  chniiiu'  poisinj- 
in^  iiiori'  f»r  less  >ei'i(His,  but  not  ending  in  4li'atli.  That  aciit*'  ]ea<l- 
|Kiiso!iiug  clot's  iHvnr  tt*  .si^nie  extent  is  sliown  by  the  statistics  eollecte<l 
by  Wiltbaiis,'  \v\u*  iontid  reeonltnl  '23  ctLses,  of  win'cb  Ji  were  homicidal 
and  14  n(»n-h(miieid.i!. 

Praperties. —  Metallie  l<^nl  disH»lves  fn-ely  in  nitric  acid,  sj>;irini:ly 
in  strong  >iiljtlMirii'  arid  wfien  hot,  bnt  not  in  dilnte  or  eold  sid|tluiri(' 
acid,  nor  praetitiilly  in  by(b'<K"]ilorie  acid,  Tlie  metal,  when  imlKHldiMl 
in  the  tissnes  as  a  bnllet,  exerts  ih>  loeal  s[KviHe  at^tion,  being  insobible 
in  the  Hnids  tliere.  M'^bile  not  soluble  in  pure  water,  the  ordinary  water 
servetl  in  pbniibers'  pipes  contains  t'lUJiigb  i'n-v  oxygen  to  oxidize  a 
iWsb  load  surface,  wliieh  may  then  iorm  a  soluble  bii-iirbonate  by  tlie  aid 
of  the  carbon  lUoxid  jiresent.  A  |>ortion  of  it  finally  (brais  a  crust  of 
insoluble  hydrated  oxywirbniatr,  which  prevents  furtber  iiction.  M'liile 
silicate's,"  Hulphatcs,  and  (^irljonates  tt-nd  top!*event  the  corrosive  action  of 
water,  nitrites,  ut(i-itc"s,  nud  cldorids  increase  it  ;  hence  a  "  hard  "  wnter- 
supply  is  les>  dangerous  vvhen  served  in  lead  pipes  thaii  a  *' soft  "  or 
purer  article. 

Lead  acetate  (Pb  (CII.p,,)..')!!  ,())  ocvurs  in  white  masses  of  tu-icular 
crystals.  It  i>  soluble  in  water,  and  has  a  tiste  :it  lirst  sweetish,  hence 
the  jiopniar  naniCj  "sugar  t>f  lejul/Mjiit  hiter  the  taste  is  sty|)tie  and 
metallic  in  character.  It  is  pivsent  in  pliarmaceutic  prepiratioDs  as  a 
pill  with  opium,  a  conijHiund  supjmsitory  with  opium,  and  an  ointment. 
The  snbacetate  (l*b{r\H^0,J..i'bO)  is  pivscnt  in  /y'*/f«y/-  jfhmihi  nuh- 
(K'tittfftt,  \u  u  <lilut4'  forru  in  Goulard's  water^  ami  in  the  C(mip(»iin<l  oint- 
ment or  <Toidard  ccnile. 

Lead  Carbonate. — The  jmiut  known  variously  as  *'  while  leatl," 
*Mlakc  while/'  juni  "mineral  white"  in  a  mixture  of  lead  hydnixid  and 
nentnil  hiul  carbonate.  It  is  presc^nt  in  the  ofliciid  ointment  ctf  !ea<l 
carbonate. 

Prisonous  Salts.-— Tlie  sjdt  whi*'h  is  of  most  im|Hirtauee  in  ncnte 
]Kiisouing  i>  lea*l  jjcetate,  while  chronic  poiHoning  is  nl(^st  frnjuetitlv 
cnnH:'<l  bv  hiid  carUtnale. 

The  sidvacrtate  of  lead  [iresenl  in  Goulard's  cxIr.U'l  has  very  much 
tlic  Siune  eftecl  :is  tlie  ncetate,  but  greati-r  in  degnv,  as  it  rontainH  more 
lead.  Jjcad  diromate  (chrome  y^'llow),  lead  »>xids  (litliarge  and  rwl 
Ipjul),  and  finely  iliviiled  metallic  lead,  while  not  sohihle  in  water,  tlis- 
solve  in  tlic  iHlnte  vcLcetable  acids  of  food  atal  in  the  gastric  juice,  and 
exert  a  slowly  cumulative  |M>isonons  action. 

"  I>:^:IoyenV  disinfectant/'  containing  lead  nitnitc,  and  "Turner's 
yellow/'  or  the  oxychlorid, — in  fact  all  the  mlts  of  leatl, — are  piison- 
ons,  cxci'pt  jwrhups  the  snlphid  and  fiulphocyanid/'* 

Acute  Lead-poisonlnii:. — ^tfuijttoin^, — At  first  they  are  sutrh  bb  result 
from  a  hxad   irritant,  and  are  Ie8.s  likely  t4:»  be  fatal  fn>m  a  single  ]nTgv 

New  York,  IPHfi. 
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dose  than  from  the  same  amount  taken  in  fractions  at  intervals.  In  a 
few  minutes  a  metallic  taste  is  perceived^  and  soon  afterward  the  mouth 
and  throat  feel  dry  and  burn.  Retching  and  vomiting  may  appear  in 
less  than  half  an  hour  and  prove  obstinate  and  persistent.  Abdominal 
pains  come  on  in  colicky  cramps,  relieved  by  pressure.  Usually  the 
bowels  are  a>nstipated  ;  occasionally  the  stools  are  bloody,  and  at  a  later 
date  they  are  dark  from  lead  sulphid.  The  urine  is  scanty,  the  face 
anxious,  the  skin  dry,  the  breath  fetid,  and  the  tongue  coated.  While 
the  brain  is  clear,  the  involvement  of  tlie  nervous  system  is  indicated 
by  the  headache,  the  pain  and  cramps  in  the  legs,  and  the  numbness 
and  local  palsies  which  appear  a  few  hours  later.  After  a  few  days  in 
some  cases  a  blue  line  is  seen  on  the  gums. 

Fated  Done. — It  is  not  known  what  single  dose  of  lead  acetate  would 
prove  fatal.  Since  recovery  has  taken  place  in  3  cases  after  taking  one 
ounce  (28.3  gm.)  of  the  acetate,  it  would  seem  that  the  fatal  amount 
must  be  greater  when  that  salt  is  the  poison.  It  is  probable  that  the 
fatal  dose  of  the  carbonate  would  be  somewhat  less  than  that  of  the 
aeebite,  though  the  course  of  the  symptoms  would  be  slower. 

Faial  Period, — While  death  from  the  acute  form  is  very  rare,  23 
cases  have  been  collected.  It  may  occur  from  prostration  as  early  as 
the  second  or  third  day. 

Treatment, — The  first  indication  is  the  washing-out  of  the  stomach 
by  a  tube  or  pump,  using  a  solution  of  magnesium  or  sodium  sulphate. 
In  the  absence  of  the  tube  an  emetic  dose  of  alum  (a  soluble  sulphate) 
would  be  serviceable.  When  the  stomach  is  quiet,  the  remainder  of  the 
poison  can  be  neutnilized  and  the  bowels  evacuated  by  half  an  ounce  of 
magnesium  sulphate  (Epsom  salt).  To  check  vomiting  and  colic  the 
best  reliance  is  on  hypodermic  injections  of  morphin  and  atropin. 

Posimorteiii  Appearances, — In  the  few  autopsies  which  have  been 
held  in  acute  lead-poisoning  indications  have  been  found  of  gastro- 
intestinal inflammatioD.  When  life  has  been  prolonged  until  systemic 
symptoms  ap|)ear,  mischief  has  been  found  in  the  liver  and  kidneys. 

Chronic  Lead-poisoning  (Synonyms,  Plumbiam ;  Saturnine  Intoxi- 
cation),— Judging  by  the  cases  reporte<l  in  the  medical  journals,  chronic 
poisoning  is  of  ver}'  common  occurrence.  In  the  vast  majority  the  lead 
enters  the  IxkIv  by  ac<'ident,  as  a  result  of  its  use  in  certain  industries ; 
in  acertjiin  proportion  it  is  caused  by  contamination  of  foo<l  and  drink. 
In  these  cases  the  amount  of  Icjid  in  each  dose  is  so  small  as  to  e<ca|>e 
dete<;tion,  but,  owing  to  its  extraordinary'  cumulative  action,  in  time  a 
sufficient  quantity  finds  lodgement  in  different  organs  to  produce  wide- 
spread damage. 

1,  Injurious  TnduxtricK — Operatives  in  the  mefai  are  liable  to  liave 
it  intrfKlueed  by  inhalation,  by  dust-particles  getting  in  the  hair,  beard, 
or  clothing  and  indin'etiy  into  f<Mxl  ami  drink,  and  possibly  through 
the  skin.  In  this  way  many  cases  have  been  cjuised  in  pluml>ers, 
smelters,  tyiH^fonnders,  compositors^  shot-makers,  file-cutters,  leiul-foil 
workers,  etc.  It  is  even  more  eonunon  in  those  who  work  in  the  lead 
•<ilts  us<'<l  for  eohirs,  such  as  eolor-grimlers,  whitts  and  re<l-lead  makers. 
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jajMiimers,  enamellers,  lapkhiries,  potters^  coml»6rs  of  yttm  Ami  with 
cfii'omf.'  yt'llow,  :iinl  workers  on  the  Iwiil  plates  nf*  cWtrii*  ijcniiimlritors. 

■J.  Fofxl  ('oiitffntimtfimt. — As  \viid  in  slightly  soluhli-  in  water  cnn- 
tiiining  certain  Halts  and  giinos  (sec  p.  38i!),  itj*  wiilu^preud  use  for 
pipes  ill  whirh  bcveniges  are  kept  stiindiiig  ^ivernight  eaiises  it  to  be 
intrcKiueetl  into  driuking-water,  into  ale  and  beer  drawn  from  the  cellar, 
intit  .•M?It>;or-water  kt^pt  in  siphons,  I^catl  oxid  is  largely  nstxl  to  make 
n  ^hize  ort  potUTV.  Fmni  this  It  may  \w  tJissolved  liy  aeid  foods,  as 
initt-jellif's,  piekles,  viiiei^ir,  lenioii-jiiiee.  As  a  constituent  of  Milder 
and  ilio  alloy  use<l  to  tin  iron,  it  tiuds  aecess  to  cauncil  goods  containing 
acids.' 

As  a  substitute  for  the  yellow  of  eg-g  in  making  sweet  cakes  chrome 
y«"lli»w  1ms  befu  used  by  bakers,  with  very  gnive  conf*ei|nenees.  In 
this  condition  there  is  u  feeling  of  "  pinvr  liealth/'  the  apivetite  is  small, 
digestion  jnipnlred,  energies  feeble,  anti  there  is  more  or  less  profound 
anemia.  Ati  epidemic  of  lead-piisoniug  in  the  nortli  of  Fmncv,  invfdv- 
ing  over  UH)  |Hn*sons,  was  investigated  by  Bertraiid  and  <  >per,'''  who  eanie 
to  the  conclusion  tliat  the  lead  wa^  in  the  tbiur,  obtained  by  all  the  .suf- 
ferers from  the  same  mill,  and  that  contamination  came  from  the  elevator 
buckets,  which  were  '*  tinnwl  "  with  Iwid. 

j".  ('osinetie.-i. — Most  oi'  the  htlions  called  "hair-renewers"  areprejia- 
rations  containing  sui]iliur  antl  b*ad  acetate  or  ciilcium  plunihite/  They 
do  not  ivston^  the  natural  pigment,  but  cause  the  precipitation  of  black 
lead  siilphid  in  the  liair  structure,  so  as  to  simulate  the  natural  color. 
The  use  of  '*  fiake  white"  as  a  cosmetic  has  caused  ever)-  form  of  chronic 
k'ad-poisr»ning. 

iiifttiptomj*  of  Chroiiir  lAad-jiolsfyninff. — The  following  typinil  atses 
were  R']H)rteii  l)v  tlie  writer.*  A  sie:imstress,  agetl  twenty-eight  years, 
had  been  using  **  flake  white"  as*  a  cosmetic  apjilied  freely  for  more  than 
two  vears  to  the  face  to  cfmeeal  freckles.  ^VltlnlI  two  years  her  skin 
had  beenme  dry,  |Kd(%  and  wdlt>w,  her  cnnjunetiva-  yellow,  her  hair  had 
fallen  out,  she  had  dys|>epsia,  debility,  and  li^w  spirits.  She  had 
nfM':ite<llv  siitlen'd  from  i*onsti[mtion  and  colii-  attril»uted  to  indigt>tion. 
Ileudaehe  and  vertigo  ha<l  l)een  at  one  time  an  every-day  experit^ncf*, 
and  ailer  a  yiiiir  of  minor  symptoms  she  went  under  tivatmeut  for  mel- 
aneholiat  the  ejiust^  being  at  that  time  umlcteriiiijHMl.  AVhile  eonfine<t 
she  left  (»ir  the  <'i)snietic,  btit  after  a  month  itf  toiiics  her  mind  was 
reKton'<l  and  slu*  resumed  the  pernicious  habit.  One  mrnith  Ix-fore 
she  C4inie  under  oliservation  her  hanils  had  Ixrftme  weak  and  tremnlous, 
her  sjiirits  depn'sstnl  and  irritabh*,  an<l  a  double  WTist-<lrop  had  i\v- 
velojwd.  The  extensors  of  thi'  forearms  and  inlerossei  nniscles  of  both 
hands  weiv  iHimpletelv  jjanilyzi-d^  the  Hex(>rs  were  slightly  afl'ected,  aiid 
the  supinators  appurciitlv  nnlianued.  There  was  characteristic  l(»ss  nf 
elecnywontnictility  to  (anidism,  though  slowly  iiiterrupttHl  gtilvani.sm 
€*licited   simie   resiMmse.     Tlic  gums  had  a  blue  line,  the  lead  cachexia 


>  WicliOiiun.  Lnncrt.  1HH8. 
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was  marked,  and  the  cosmetic  had  been  spread  thickly  to  redeem  the 
ravages  made  by  itself.  Her  younger  sister  was  seen  later  suffering 
from  wrist-drop,  with  blue  line  on  the  gums,  cachexia,  with  a  history 
of  frequent  attacks  of  pain  in  the  elbow  and  shoulder,  with  convulsive 
seizures  that  had  been  treated  as  epileptic.  Liead  was  present  in  the 
urine  of  both. 

The  relative  frequency  of  the  different  symptoms  was  shown  in  the 
Philadelphia  cases  reported  by  Stewart,  They  were  caused  by  eating 
cakes  made  yellow  with  lead  chromate.*  Most  of  the  64  cases  exhibited 
the  ordinary  signs  of  impaired  nutrition  with  the  characteristic  cachexia. 
They  had  the  colic  with  ctmstipation,  the  joint-pains  mistaken  for  rheu- 
matism, and  the  blue  line  on  the  gums  caased  by  the  reaction  between 
lead  all)uminute  in  the  gum  and  hydrogen  sulphid  of  decomposed  fo<xl- 
[larticles  between  the  teeth.  Lead  was  found  in  the  urine  of  all  cases 
examined.  All  the  cases  whose  history  covered  several  months  were 
einjiciated.  Well-marked  lead  cachexia  was  present  in  78.21  |>er  cent., 
and  the  remainder  were  all  more  or  less  sallow.  There  was  frequent 
vomiting  in  79,68  |)er  cent.  Some  colic  was  experienced  by  76.50  |ier 
cent.,  and  the  peculiar  nititing  umbilical  le:id  colic  in  60.93  per  cent. 
In  73,43  per  cent,  there  were  joint-pains,  growing  worse  at  night  and 
not  inflammatory  in  chani<;ter.  The  parts  affected  most  oflen  and  most 
severely  were  the  flexor  surfaces  of  the  knees  and  ankles.  Bilateral 
wrist-<lrop  from  paralysis  of  the  extensors  of  the  forearm  occurred  in 
only  2  cases.  Minor  degrees  of  nervous  and  muscular  disorder  in  the 
forearm  oocurrt^l  in  3  other  cases.  The  most  serious  symptoms  were 
those  involving  the  bniin  and  spinal  cord.  Headache,  so  constant  and 
severe  as  to  indicitte  deep  cranial  mischief,  was  present  in  73.47  j>er 
cent.  Brain  disestse  was  present  in  23.43  |>er  cent.,  causini;  epilepti- 
form convulsions  in  17.18  per  cent.,  delirium  iu  3,12  per  cent.,  melan- 
cholic mania  in  I,  and  coma  in  1.  The  bine  line  on  the  gums  was 
shown  by  89  per  cent.,  and  probjibly  by  6  out  of  the  7  remaining.  The 
mortality  was  12.5  |>er  cent.  Postmortem  examination  of  the  vistx^ra 
was  ma<le  in  5  auses,  and  revealed  lead  in  all.  Reese  found  it  in  the 
brain  and  spinal  conl  five  months  after  death. 

The  fatiil  cases  were  characterized  hy  eclampsia  due  to  encephalop- 
athy. It  has  been  sug^esteil  that  the  gravity  of  the  nervous  phenomena 
was  <lonbtless  <lne  in  some  degree  to  the  chromium  present  in  the  p>is(m. 

IjCiul  ap|K>ars  to  form  some  st;»bl('  cf»mbination  with  the  substance 
of  the  niTvons  system,  and  induce  thereby  disturbed  functi<tn,  if  not 
local  ilestruction,  of  some  essential  i>art  of  the  great  centers,  as  well  as 
of  the  |K»ripheral  nervts.  In  a  case  of  fatal  lc;id-]>oisoning  examined 
by  Blyth  the  cerel>rtmi  was  found  to  contain  lead  e<juivalent  to  IJ 
grains  of  sulphate,  and  the  (frcbellum  al>out  \  grain.  An  optiiuil  neu- 
ritis miy  cause  visual  disturbances,  but  thest»  are  sometimes  due  to  the 
retinitis  se*'ondary  to  thi'  kidney  miseliief. 

Trenfmeuf  (if  (limnir  I^olsaninf/. — Hy  careful  in^piiry  the  source  of 
the  lesul  may  Ik*  discovercnl,  and  the  |)atient  should  l)e  guardwl  against 
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further  exposiiiv  ti»  it.  In  tlir  oasc  of  operatives  in  lesid-works,  eni- 
pluisis  iiiiist  Ix'  l;iitl  ii|>ini  the  iieces.sity  oi'  jrrituHjijj:  tlie  jii^iiieuts  imiliT 
water  Ut  prevent  tlie  tine  panicle.-^  esctiping  a>  tlust  into  tlie  air;  tne 
Vfiililntitin  is  requisite;  the  luiutU,  nails,  titnl  Iwarcl  slmuld  Ite  vvilsIum;] 
aiul  IjfLishcd  can^fiilly  bcfure  witing,  ixnd  menh  should  not  l>e  taken 
inside  the  faetorv.  A  weak  lenjc»tiude  of  sulpluine  acid  is  tMtnietimo** 
nse^l  as  a  V)everag<-'.  Its  antidt>tjd  [>n\ver  may  be  reinfoniKl  liy  oeca:^i<mHl 
doses  of  Kpsoni  salt. 

Jt  is  well  to  Ix'gin  treatment  with  a  ihniv  of  Epsom  sidt  as  an  anti- 
dote to  any  lead  jire-sent  in  tlio  alimentary  tr:»et  ;  coWv  will  e^ll  lor 
nioriiliiii  and  atropin  administered  liy|HKlenniadly  ;  joiut-jwdnn  for 
l(K.'aJ  (nniC'tU;iti<ai.s  ;  i>aralv>is  ior  eltM-triritv  and  nnissutie.  The  natural 
priMrss  <if  elimination  ol'  lead  is  delilierate.  Tlie  investi^Jtions  of 
Mami'  show  that  it  es<.-iipes  slowly  by  the  nrine,  and  five  to  ten  times* 
as  nnieh  by  the  bowt-ls,  wilboiit  the  use  of  any  sjiecial  elinnnant.  Sev- 
eral sjK-eiid  eliininants,  nf*tably  jvcitJissinni  itidid,  were  ^iven  fr<^'ely 
withiiut  eiHi.^ing  any  inerease  in  the  amount  nf  lead  exented.  (  an^fid 
t|Uantitative  te.^ts  jiroved  that  a  slijtrht  inen^aM*  atteiieh-d  ihe  n?e  of  hot 
baths,  general  massage,  and  occasional  purpition.  Thege  lasl,  combined 
with  ttj>en-air  exercise  an<l  wlinhsome  diet»  niv  the  means  nirtst  to  be 
rdiwl  on.  If  ]H»tas>inm  i(M.lid  is  given,  earesbonld  be  t;iken  that  it  does 
not  increjisc  the  anemia,  A  remission  should  be  allowed  during  which 
iron  preparations  would  l)e  of  service. 

Pojfttitoi'fan  Aj>}ferir(tiu*eM. — In  chronic  cn?ea  the  patbolctgie  changes 
diseiivere^l  i-anniit  be  rallt,^!  <-liai^ictenstic.  Where  albnniiunria  has  btrn 
present,  tlie  kidneys  arc  Ibutid  hard  and  i-ttntraclisl,  the  seat  of  giitniilar 
de^MK'i-ation.  When  i'*ilie  has  been  a  cntispicu(»ns  symptom,  a  pnrtifm 
«tf  the  intt»s(ines  has  been  found  constrii'ted,  with  a  gray-black  dis- 
eidnratitiii  of  the  mucous  lining.  When  then^  has  l>een  local  ]iaraly*?is 
witli  atniphv,  the  nniK^les  involved  have  l>een  fbnnd  waste<l  an<l  fatty, 
and  chanjre^  have  bi-en  disoivcrcd  iti  the  large  cells  in  (he  anterior 
eonma  of  the  eonl  and  in  (he  jK-riphei-al  iierve-Hbers.  The  blue  line 
annnul  the  gums  is  highly  signiHcant* 

Thafrihuiitm  iu  the  7Wiie/f. — In  examining  the  bwlies  of  2  wises 
jsmldenlv  fatal,  Blytb'  sepamte^l  from  the  bmin  of  one  an  appreciable 
an»nnut  nf  lead,  iVorn  i\iv  liver  ati  amount  e(|nivah"nt  tt>  ^  grain  rtf 
sulphate,  fnan  (►ne  kidney  about  -^  gnun.  Hcidx-I  tbimd  in  a  dog 
killnl  bv  ebnniie  lead'|M)isiming,  in  parts  jx-r  thonsand^the  Innies  to 
contain  *0,1H  to  (VJ7  ;  tfie  kidneys,  (M7  to  <).20;  liver.  Hh)  to  0.^3  ; 
spinal  cftnl,  0.(M;  to  0.11  ;  brain,  0.04  to  0.05;  mn.scles,  0.02  to  O.O-l  ; 
intestine^),  0.01  to  0.02,  and  traces  wi-re  ilet*K'tetl  in  the  spleen,  blood, 
and  bile. 

It  is  a  remarkable  fact  that  lead  is  friMpicnlly  found  in  persons 
apparently  healthy — ecrtaiidy  free  from  all  syniptuuis  of  lead-(MiiM)niiig. 
A  fallacious  coiicbision  may  be  reached  if  tlu'  contcnt.s  Li(  (he  stomach 
sliouid  contain  a  bit  of  melted  solder  front  a  fruit-cau  nr  a  shot  derived 
from  eating  gjime. 

»  Brit.  Mtd.  Jour.,  1898.  '  Lnneel,  1H87. 
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In  the  absence  of  characteristic  symptoms  during  life,  if  the  amount 
of  lead  separated  from  the  tissues  should  be  small,  it  should  not  be  re- 
garded as  significant  of  lead-poisoning. 

Lead  in  the  Urine. — From  a  case  rejwrted  by  Dercum  *  which  had 
symptoms  so  vague  as  to  make  the  diagnosis  of  lead-poisoning  doubtful, 
Marshall  obtained  from  400  c.c.  (14  fluidounces)  of  urine  as  much  as 
0.2  mg.  (0.08  grain)  of  metallic  lead. 

There  is  reason  to  believe  that  lead  is  not  an  uncommon  constituent 
of  the  urine.  Putnam  ^  made  86  urine  analyses  for  lead  in  the  healthy 
and  the  sick,  with  the  result  of  finding  lead  present  in  48  cases.  He 
made  allowance  for  the  fact  that  most  of  them  were  chosen  because  of 
their  exposure  to  lead  by  f>ccupation  or  otherwise,  and  concluded  that 
so  far  as  his  figures  are  a  guide,  in  not  more  than  50  per  cent,  of  the 
community  at  large  can  lead  be  detected  in  the  urine.  He  noted  that 
the  urines  of  persons  known  to  be  in  perfect  health  were  almost  all  free 
from  lead. 

Tests. — 7.  Hydrogen  Sulphld, — A  stream  of  this  gas  passed 
through  a  lead  solution,  neutral,  alkaline,  or  slightly  acid,  yields  a  black 
precipitate  of  lead  sulphid,  insoluble  in  the  alkaline  hydroxids  or  the 
moderately  dilute  acids.  If  the  amount  of  metal  be  very  small,  the 
precipitate  will  be  brown.  Hot  nitric  acid  converts  it  into  soluble 
lead  nitrate,  and  free  sulphur  separates ;  by  continued  heat  the  acid 
converts  the  sulphur  into  sulphuric  acid,  and  this  precipitates  the  lead 
as  lead  sulphate.     A  small  amount  of  lead  would  remain  in  solution. 

Fallacies. — This  reagent  gives  a  like  precipitiite  with  several  other 
metals,  such  as  copper  and  mercury.  To  distinguish  the  lead,  the 
sulphid  may  be  dissolved  in  warm  dilute  nitric  acid,  filtered,  the  filtrate 
evajx)rate<l  to  drj'ness  to  expel  any  excess  of  nitric  acid,  the  residue 
taken  up  with  water,  and  the  clear  s<^lutiou  tasted,  as  stated  l>elow,  with 
|K>tassium  iodid,  dilute  sulphuric  acid,  or  potassium  chromate.  If  the 
quantity  of  the  precipitate  is  large,  it  can  be  reduced  to  metallic  lead  by 
the  blowpij>e  or  charcoal. 

Delieaci/. — From  a  solution  containing  ^slna  grain  of  lead  oxid 
to  10  grains  of  water  Wormley'got  a  faint  brownish  tint  with  per- 
ceptible cloudiness. 

2.  Pofajt^inin  loflid. — This  reagent  gives,  with  very  small  amounts 
of  lead,  a  yellow  coloration  ;  with  larger  amounts,  a  yellow  precipitate 
of  lead  iodid  soluble  in  boiling  water,  from  which  it  deposits  on  cooling 
in  gold-colored  hexagonal  scales. 

Fallacies. — If  the  lea<l  is  small  in  amount  and  has  been  treated 
previously  with  nitric  acid,  a  brownish  color  will  he  caused  by  the 
i<Mlin  fre<Hl  from  tlie  potassium,  unless  the  free  nitric  acid  has  been 
nrutraliztnl  or  <lrivcn  off  by  heat.  Jaku]  iodid  is  soluble  in  potassium 
hy<lroxid  an<l  in  strr>ng  hydr<K*hloric  acid. 

Delieaci/. — AVormley  *  states  that  a  very  small  quantity  of  the  reagent 

»  M'-dirnI  Sews.  ISS7.  ^  Trans,  Assoc.  Amer.  Phys.,  J 887. 

*  Wormlev.  ^firro<^hennstry  <if  Poisons.  IHSo. 
»  Wormley,  lAfW.,  lKSr>. 
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will   (raus4*  a   Hatisfjictory  <Jt'|>osit  of  Bmail  ]>Iatos  fmm  a  fioliiti<ni  of 

^/.  i^aliJntrie  Aekl. — This  reagont.  dilute*.!  gives  ii  whiu*  ury*<al- 
line  or  granular  precHpitiitc  f>r  Irad  .«iil[ih:ite,  which  is  (avore<i  by  the 
a(i<iit,ion  o\'  aloihul.  The  precijiitaU-  is  solnhie  in  hoi  strong  hvdn^- 
chloi'ic  acid,  in  iiniumniuni  atH-taU'j  iiiul  in  fi  large  excess  of  potasj<iiini 
hydnixiti. 

Ffri/tu'ftN. — Tills  reagent  will  nhit  make  a  uhlte  precipitate  with 
barium  and  strontium  aalts,  and  with  fairly  stnmg  solutions  of  caleiiini 
roin]wmnds.  The  lend  snl]>hi\te  is  characteriKed,  however,  by  tnrtiing 
liLiL-.k  with  aninmniniii  si]l[}liiil. 

4,.  PoOhfAhtui  Vft/'oimtfr  or  BirhrmnnU', — Either  oi'  these  reagents 
precipitates  k-aJ  as  a  yellow  amorphous  ilejiosit  soluble  in  jwtjissium 
hyilroxid  an<l  strong  hy<lrochlonc  ncid,  but  insoluble  in  acetic  acid.  A 
yellowish  pnripitate  prothiced  by  potii.ssiuni  ehromiite  in  neiifni!  copper 
.sedations  dissolves  in  iieetic  acid,  and  is  thu^  readilv  distinirinslied  tVoui 
the  lea<I  precipitate. 

Ddeciioii  in  (jftstrlf  (  btit^nfsj  TtJwitai,  Hi". — A  rae(L<xl  suitable  i\n'  the 
urine,  feces,  gastric  conteuts,  or  the  finely  dividetl  viscera  is  llic  evaponi- 
tinii  of  the  Hnid  or  the'  dilution  of  the  sfilids  to  the  consistence  of  a 
gnR'K  llie  destruction  of  organic  matter  with  putissium  4'lilonitc  :ind 
hyilrochliunc  acid  (see  p.  ^107),  :ind  filtratioti  w'hile  hot.  While  sonic 
of  the  lead  is  apt  to  remain  as  insoluble  sulphate  on  the  (liter,  a  c<»nsid- 
enible  tpiantity  in  a  soluble  cunibinaticMi  with  potassium  chlorid  pusses 
through.  In  toxieohigic  inudy^is,  us  a  rule,  tL<'  t4)tnl  iinHiunt  of  lead  is 
3i(^t  in  excess  of  what  will  l»e  dissc»lved.  The  filtnite  may  1k'  prcripitat^ti 
with  hydrogen  sulpliid,  the  precipitate  dissolved  in  warm  dilute  nitric 
acid,  the  solution  iiltercfl  and  ev;i]K)riitod  to  dryness,  the  residue  redis- 
w»lved  til  water,  an4l  tested  with  sulphuric  acid  or  ]>otassium  l(Klid. 

Jhifrthm  hi  friitr. — Tin*  i'oltowing  niethtwl  for  the  urine,  (h-viserl  in 
its  pn^seut  form  by  E.  IS.  Wood/  is  very  delicate.  A  <pu(rt  t>f  urine 
aciditietl  with  acvtio  acid  is  eva|>orated  to  dr^-ness  andfuse<i  in  a  crucible 
with  a  littk'  pure  niter  until  it  bctMinies  white.  When  the  crucible  is 
conl,  dihile  liydr<K'liloric  acid  is  ^ukle^l  hof  to  extnict  the  rcsi*lue  alter 
ignition.  The  extract  is  then  filtere<l,  and  the  fdtrate  tre:ited  with  ainnn>- 
nia  to  alkaline  reaction,  to  jnecipitatc  tiie  phosphates  and  iron.  Ammo- 
nium snlj^hid  is  addeil  jit  the  siirae  time  to  thr*tw  down  the  lead  ;nul  inin 
as  sulphids.  This  deposit  Is  washed  (lirtM'timo  by  de*'antalioti  with  fiot 
w^ater;  then  watt-r  a<'idifiiKl  uidi  liydnK-hlorie  acid  is  adiletl,  aiul  the 
whole  allowed  to  stand  until  the  next  day.  It  is  then  lilteixii  thnuigh 
n  small  lilter  and  the  residue  wushetl.  A  little  pure  nitric  acid  is  then 
addwl  dpfp  by  dmp  to  disw>lve  the  lead  sul|>hid  left  on  the  filter  and 
carry  it  thniugh  as  nitrite,  This  filtrate  is  collected  in  a  watch-glass, 
cvafMiraUnl  to  dryness,  and  the  linal  t<'st  taade  by  adiliuga  dro|t  of  water 
and  a  ervstid  of  potassinni  iodid.      A  vi'llow  precipitat4>  denotes  lead. 

EMroftfffiif. — To  clcclrolvKe  the  filtrate  of  the  licit  decoction  with 
|Mttassium  chlorite  and  liydnK-hloric  aei<l,  it  is  platHMl  in  a  glass  vessel, 

1  Putnam,   7h-anx.  A»!ti>e.  Ainrr.  Phtfs      vul.  ii. 
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witli  a  bottom  of  parchment-paper.  This  cell  is  immersed  to  the  surface 
level  in  an  outer  vessel  containing  distilled  water  acidulated  with  sul- 
phuric acid.  In  the  inner  cell  is  placed  the  cathode  of  four  Grove's 
cells  in  the  shape  of  platinum  foil  50  cm.  square  (2  in.  by  4  in.). 
Beneath  the  parchment  diaphragm,  near  to  it  and  {)arallel  with  the 
cathode  on  the  opposite  side,  is  placed  the  anode.  In  six  hours  the 
cathode  is  removed,  washed,  dried,  and  cleaned  of  its  lead  with  warm 
<lihite  nitric  acid.  After  driving  off  the  free  nitric  acid  by  heat  the 
lead  is  precipitated  by  dilute  sulphuric  acid  and  an  equal  volume  of 
alcohol  added.  After  being  set  aside  for  twenty  hours,  the  precipitate  is 
washed  free  from  acid  with  water  containing  12  per  cent,  of  alcohol. 
Decanted,  ignited,  and  weighed,  100  parts  of  the  sulphate  equal  68.319 
j>artvS  of  metallic  lead. 

Quantitative  Determination. — While  the  electrolytic  method  is 
preferable  when  the  amount  of  lead  is  small,  for  large  quantities  it  is 
better  to  precipitate  tlie  lead  dissolved  by  decoction  in  hot  hydrochloric 
acid  with  hydrogen  sulphid.  The  precipitate  may  be  converted  into  sul- 
phate by  treating  it  first  with  warm  dilute  nitric  acid,  filtrating,  eva|>- 
orating,  dissolving  in  water,  and  precipitating  with  sulphuric  acid, 
evaponuing,  igniting,  and  weighing  as  above,  calculating  68.319  parts 
of  lead  for  100  of  the  sulphate. 

MERCURY. 
(Chemical  Symb^tl,  Ilg  ;  Synonyms,  Qtiieksilrer ;  Hydrnrffyrum.) 

This  is  a  liquid  which  changes  to  vapor  spontaneously  at  all  tempera- 
tures above  41 '^  F.  (5°  C.).  If  finely  triturate*!,  the  globules  remain 
separate  if  the  trituration  has  been  done  in  the  presence  of  some  sub- 
stance which  gives  a  coating,  such  as  fatty  matter  or  a  confectitm. 

The  metal  has  been  given  in  the  pure  state  to  remove  obstruction 
from  the  bowels  mechanically,  with  no  injurious  consequences  unless 
retained  for  a  nunil)er  of  days.  Taylor*  cites  a  case  in  which,  after 
retention  for  nine  days,  some  salivation  was  produced,  all  the  metal  not 
iH'iug  exj>elle<l  until  the  fourteenth  day.  The  metal  is  present  finely 
divided  and  possibly  ox  idized  in  gray  powder  ( Hjfdrargyrum  cum 
Cretay  U.  S.  P.),  blue-mass  (Ma^a  Hydrargyrt,  U.  S.  P.),  blue  oint- 
ment {f^iif/nenfam  II}f<lrar(/jfrtj  U.  8.  P.).  In  this  conditiim,  and  also 
if  inhaled  in  the  state  of  va|>or,  the  metiil  is  converte<l  by  the  fluids  of 
the  lK)dy  into  active  compounds  which  exhibit  all  its  jK>isonous  effects. 
.\mong  its  poisonous  salts  are  the  black  mercurous  oxid,  the  red  mer- 
curic oxid  (red  pn'ci]>itate,  yellow  precipitate),  the  yellow  mercurous 
iodid,  the  red  niercuric  iodid,  mercuramnjoniura  chlorid  (white  precipi- 
tate), mercuric  nitntte  (acid  nitmte  of  mercur}'),  mercuric  chlorid  (cor- 
n>sive  sublimate). 

Calomel  (Merrnrfnm  Chlor'uT). — A  heavy,  white,  insoluble,  tasteless 
|Mmder  that  is  not  considered  poisonous.  If  retaimHl,  however,  it 
changi's  to  some  n»<tre  active  ci»m|M»und,  such  as  the  |M»is<mous  mertmric 
chlorid,  and  then  pntduees  systemic  symptoms.     It  is  so  extensively 

'  T;i\  |nr.  A.  S.,  <ht  I'nistms,  IHTii. 
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uscmI  tiial  milder  toxir  eifects  are  not  infi-eciuent,  owin^  t«»  these  chan^as 
in  the  Htuiiiurh  (ir  in  the  preseriptiod  due  Uj  iiieoiiijiatihle  ii>iMieiuti(>ii. 
It  in  jjnjbuhle  tluil  most  ol'  the  lew  (iiLal  ea^eri  re|HU'ted  were  hrou^lit 
about  by  the  eoiiversioii  of  the  calomel  hy  the  fluids  of  the  boilv  into 
some  |Hiisi)inuis  s;dt.  One  fatal  t^se  is  re|Mirtnl  by  Rune]l)erg/  in 
whirh  \\iVGt'.  hyfHKlennie  injt'etiniis  (if  uilnniel  of  1?,  gmiiKs  each  were 
given  iu  one  moiitli.  (.'olia|>se  sii|KTvencH|  iipin  salivation  and  diar- 
rluii.  It  is  converfeil  int(>  pK-reurie  chloriil  bv  uitrnhvdrrtehlnrie  aeitl 
and  ehloriii  water^  and  |)nibably  to  n  slight  exteni  alsn  bv  hvdroehloric 
aeid  and  alkidine  eli]i>rid>.  It  is  ehanfjeil  to  oxid  ur  n<lut't'il  bv  the 
alkaline  bnses  and  carbonates.  Pr(>loii|tre<l  exiK>t*ure  to  sunlight  ehanges 
it  to  metallic  nierenr\'  and  nierenrie  cUlorid. 

Corrosive  sublimate  (IlgC'l, ;   Ma-cunr  r'A/oriW)  is  ii«nally  seen   in 
crj'staUuic  mas^ies;  it  iiublimes  at  180°  F.  (82.2°  C),  and  is  dept^^iled 


]PH).  8$.~8iiblimate  of  mercuric  cblorid  magnified.    Stellate  crjiUbL 

in  neeilles,  in  r»etaliedra,  ur  in  sfellnlt-  a^^re^itions  of  erystalline  plates 
(Fi^.  'h~i).  It  ha>i  no  (xii>r,  bat  an  aerid,  metallie  laste.  It  is  .si)lnble  in 
1 0  parti*  c»f  cold  water  nnd  ^  j>art,s  of  boiling  water,  but  is  far  more  soluble 
in  solutions  of  eonmion  sfdt  or  other  alkaline  elilorids.  It  is  freely  soluble 
in  ak-oliol  und  <*ther,  makes  a  definite  insfthible  eoinpound  with  proteid 
matter,  sueh  as  albnndn,  an*!  is  fatal  to  low  forms  of  animnl  and  vejrt'- 
table  life.  A  solution  of  it  is  used  in  the  household  to  destroy  bt'il-bugs, 
anil  bv  taxidermists  to  jm^serve  skins  and  moimte*!  preparations.  In 
antiseptic  surgery  it  is  extensively  employe<l  as  a  biielenei<le  in  irrigat- 
bg  solutions  of  1  :  4000  or  even  1  :  1000  nf  water.  Its  vogue  in 
'  Arch    f.  Drrmat.  n.  Syph  ,  1889. 
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surgery  b^an  about  1880,  and  its  frequency  as  a  poison  became  in- 
creased at  the  same  time.  Witthaus  ^  has  studied  368  records  of  poison- 
ing collected  from  the  literature  of  the  nineteenth  century.  Of  these,  22 
occurred  in  the  decade  1870-79,  and  231  between  1879  and  1896.  Of 
the  231  after  1879,  141  were  due  to  irrigations  of  vagina  and  uterus, 
and  48  were  fatal.  In  some  death  followed  surgical  operations  in 
which  antiseptic  irrigation  was  practised.  After  the  usual  symptoms 
of  mercurial  poisoning  the  postmortem  appearances  attending  such 
poisoning  were  also  discovered.  Of  the  231,  there  w^ere  172  which 
were  neither  obstetric  nor  surgical.  Of  these,  70  were  accidental,  47 
suicidal,  and  27  homicidal. 

Symptoms  of  Acute  Poisoning  from  Corrosive  Sublimate. — This 
salt,  however  administered,  is  a  very  active  gastro-intestiual  irritant. 
When  taken  by  the  mouth,  the  symptoms  usually  begin  within  a  few 
minutes.  The  onset  is  never  delayed  half  an  hour.  There  are  an  acrid, 
mctillic  taste,  constriction  of  the  throat,  retching,  and  a  burning  sensa- 
tion in  the  gullet  and  stomach.  A  white  coating  forms  at  once  on  the 
shriveled  lining  of  the  mouth,  the  inflammation  of  the  throat  may 
involve  the  larynx,  and  acute  SAvelling  of  the  glottis  may  cause  aspliyxia. 
The  pain  in  the  stomach  is  so  severe  as  to  cause  fainting.  It  comes  on 
promptly,  attended  by  nausea  and  vomiting  of  material  streaked  with 
bl(xxl,  and  later  on  purging  and  straining  with  bloody  stools.  Free 
hemorrhages  occur  from  stomach,  bowels,  or  other  outlet.  The  urine  is 
scanty  or  suppressed,  the  temperature  may  be  febrile  or  subnormal,  the 
respiration  ditlicult,  the  pulse  thready  and  irregular.  Death  is  preceded 
by  collapse,  unconsciousness,  or  convulsions.  A  typical  case  was 
reported  by  Church  :  ^  A  child,  aged  three  years,  by  mistake  was  given 
a  dofie  equal  to  10|  grains  of  corrosive  sublimate.  It  immediately 
causetl  blofxly  vomiting,  soon  followed  by  intense  thirst,  drowsiness, 
weak  and  rapid  pulse,  temi)erature  105.6*^  F.,  dilated  pupils,  and 
twitching  of  eyelids.  The  urine  was  suppressed,  the  bowels  ooaxsionally 
moved,  with  discharges  of  bloody  mucus.  There  was  no  ssilivation,  but 
profuse  mucous  tlisdiarge  from  the  nose.  Death  occurred  in  twenty- 
two  hours.  Durante^  has.  reported  the  c^ise  of  a  woman  aged  twenty- 
live  years,  who  took  a  large  toaspoonful  of  corrosive  sublimate  in  powder. 
She  vomitotl,  had  burning  pain  in  the  throat,  active  diarrhea,  suppressed 
urine,  physical  depressioti,  stu|>or,  swollen  tongue  and  lips,  dysphagia, 
colic  and  alxlominal  tenderness,  followe<l  by  death  in  ten  days. 

Fatal  results  have  followed  the  appliaition  of  an  alcoholic  solution 
of  corrosive  sublimate  (80  grains  to  the  ounce)  to  the  scalp  for  ring- 
worm. Andersack  *  ret'onls  two  fatal  crises  poisoned  by  the  external 
applicjition  of  an  ointment  of  c»orrosive  sublin»ate  to  cure  the  itch.  In 
these  cases,  besides  the  painful  lo«il  inflammation,  in  a  few  days  gastro- 
intestinal symptoms  apix-ared,  such  as  vomiting  and  purging  with  tenes- 
mus.     In   addition    there  were    stomatitis,   fetid  breath,   fever,   scanty 

'  WitthftU!?  and  Brcker,  yfril'iral  Jurittpnttfenrf^  Forennir  yfedicinf,  atid  Tuxitrofor/y^ 
Now  York.  ISnn.  *  Kdinh.  Mrd.  Jour.,  1887/ 

*  Buli.  <U  la  Sijc..  anat,  1893.  *  Blyth,  A.  W.,  Poiaons,  Kffect»  and  Detection, 
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urine,  and  collapse.  Sackur '  has  reported  a  case  of  fatal  acute  poison- 
ing; from  riiblfin^n  .^nuiU  aniuunt  nf  imTcnnjil  oiiitnient  into  omeks  of  the 
skin  ni'  (Ik^  liiuid  for  u  local  iymplutu^j^itis.  In  :in  hour  ihi*  patient  was 
sci/txl  witii  faintiiu-ss  and  vuniiling,  and  un  the  next  day  with  t*'nesmu8  and 
aJhiniiiauria.  Tlir  later  symptotnti  were  etmtiiiued  voniitinp,  hemateme- 
sis,  (liarrhm  with  stools  of  hlotKl,  anuriaj  Milivation  witli  gzingrenons 
glos-sitis  and  gingivitis,  pandysJs  of  the  *'xtivnii(tes,  and  death  on  the 
sixth  day.  The  les^ions  were  found  to  he  chanR'teristie  of  mercurial 
poisoning — L  c,  erosions  of  the  small  intestine  with  changes  in  the  large 
intestine  such  as  attend  severe  dysentery,  nnd  necrotic  (h'generation  of 
the  e|nlh('liuin  in  thi  renal  tuhulcs.  When  (he  jKiisoii  is  jihw)rl>ed  as  a 
result  of  irrigation  of  wounds  of  the  vagina,  uterus,  or  ahscess  cavities, 
Eiitte-  has  (ound  the  digestive  organs  pwifoundly  aflbektJ.  An  earlier 
etfect  wits  semus  diarrhea,  which  afterward  became  lihMvdy,  attended  hy 
colic  and  tene?innis,  nnusen,  and  vomiting,  lie  nsnally  found  the  urine 
iiU)ii miaous,  contiiining  e|iitheliai  cells  and  gitnuilar  casts.  While  there 
might  Ix^  seven*  hendache,  insomnia,  dimness  of  vision,  and  tninsient 
disturbance  of  the  iutellt^'t,  the  mind  was  usually  clear  to  the  end. 
The  pulse  grew  weaker,  the  pupils  contnicted,  the  temp<'niture  fell,  and 
sometimes  an  intense  er}tlierna  !ij>}>eared.  The  great  frefjuency  of 
deaths  fnjm  untist-ptic  irrigaticms  with  eitrrosive  sublimate  In!  Fleisch- 
niann^  to  ple:ul  for  it,-*  disuse  in  (^»bsletric  practice.  lie  rep(>rletl  a  caite 
in  whi(^h  two  vnginal  injtrtions  were  given  at  tlie  time  of  exanwnation, 
the  second  of  which  was  rhju  tbllowed  by  severe  abdominal  pain,  sierous 
diarrliea,  and  vomiting  of  bile.  The  woman  w:is  deliveretl  without 
diiliculty,  but  drtnl  in  six  days  ;dter  showing  characteristic  M'niploms  of 
mercurial  poiscaung.  The  autopsy  revealed  s|)oDg}-  gums,  ulcers  of 
tongue,  jtharA'nx,  and  ascending  colon,  with  acute  ]>;ircnchvmatou5 
neplirilfs. 

Fatal  Dose. — It  is  ]»robable  tli;it  fntal  consenuenees  would  fonr>w 
doses  of  l\  tit  ■>  grains*  of  corrosive  sublimate.  Recovery  hjis  resulti'd 
after  the  adniiuistratioii  of  100  grains  under  pn>mpt  treatment  by  milk, 
t^rgs,  and  emetics.  While  preripitftfc  ov  mercHimmnKtuium  chlorid  wa^ 
at  one  tinic  regarded  as  iiou-jmhsoiiouh.  Several  <lealhs  from  it  have 
been  rejKirtnl— ^me  from  'i5  gr;iins.^  RetJ  precijdfate  has  einisiHl  acute 
giistro-i[itestina]  irritaticm  when  given  in  doses  of  two  or  more  drams. 
Aciif  m^^nmnr  liifrtrtr^  intetidc<l  to  Ik?  used  externally  only  as  an  es^cha- 
rotic,  has  Ixh'u  followcil  bv  death  after  such  ut^e,  and  also  when  adminis- 
tered inteniallv.  The  ifr/fatr  miht^tt/j^hafr^  or  (urjielh  nuneiiil,  tisul  in 
the  treatment  of  crcaip,  has  of\en  ejuised  ahinniiig  syni]itoms.  Two 
doHCs  nf  *1  grains  each  have  been  sufficient  to  cause  th-atli.'^ 

Fatal  Period. — Death  niriv  occur  in  half  an  laatr,  but  ouniiaonly 
life  is  prolonged  for  two  to  lour  days,  and  it  may  last  into  the  second 
week. 


<  Berlin.  kli».   Wurhm^chr..  1892.  ^  Brif.  Mcff.  Juur,.  1887. 

»  r^ntroih/.f.  Otfn.,  1887.  *  Tnvlor,  A.  S..  0«  Poisona,  187B. 

•  Munn.  J.  P.,  Fnrmmr  yfrdicine  and  Toxusoloffy^  ^Philadelphia,  1898. 

•  Med.  and  Surg,  i?^.,  1884. 
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Treatment. — Vomiting  should  be  encouraged  by  large  drafts  of 
milk  containing  emetics.  The  casein,  like  all  albuminous  compounds^ 
acts  as  an  antidote.  The  most  convenient  albumin  should  be  given 
freely.  This  may  be  raw  ^gs,  flour  paste  for  it«  gluten,  or  blood  from 
a  freshly  killed  fowl,  given  in  milk  or  water.  Magnesia  would  prove 
beneficial  by  conversion  of  the  corrosive  sublimate  to  a  less  injurious 
compound.  It  should  not  be  forgotten  that  the  albuminate  of  mercury 
may  dissolve  in  excess  of  albumin,  hence  emetics  are  called  for  aft;er 
the  antidote  has  been  given.  The  pain,  purging,  and  tenesmus  will 
require  such  treatment  as  is  usually  given  for  gastro-enteritis. 

Postmortem  Appearances  (see  Plate  4). — Some  parts  of  the  aliment- 
ary canal  are  sure  to  show  inflammatory  change.  In  the  mouth,  throat,  and 
stomach  there  will  be  patches  of  congestion  and  erosion,  or  the  intestines, 
especially  the  colon,  may  be  the  seat  of  inflammation.  Eventually  the 
kidneys  swell  and  take  on  acute  inflammation.  In  Church's  case,  cited 
above,  the  autopsy  revealed  whiteness  of  the  gums ;  a  band  of  intense 
amgestion  three  inches  wide  along  the  lesser  curvature  of  the  stomach ; 
duodenum  normal ;  mucous  membrane  of  the  small  intestine  of  a  gray- 
ish color,  in  the  lower  part  greenish ;  and  in  the  sigmoid  flexure  was  a 
patch  of  congestion  about  the  size  of  a  florin.  In  Durante's  aise,  cited 
above,  the  autopsy  showed  enlarged  liver  with  subcapsular  effusions ; 
subpericardial  ecchyraoses  ;  jmle  swollen  kidneys  with  small  effusions  in 
the  pelves  ;  the  esophagus  red  in  the  upper  part ;  the  stomach  contained 
patches  of  effusion  and  of  softening,  with  large  ulcerations,  and  the 
intestines  were  deep  ral  in  limited  areas,  with  ulcers ;  the  brain  showed 
injection  of  the  mcningejd  vessels. 

When  death  has  occurred  from  absorption  of  the  poison  as  a  result 
of  application  to  the  skin  or  irrigation  of  abscesses  or  of  wounds,  or  of 
the  uterus  and  vagina,  the  most  important  lesions  are  in  the  digestive 
tract.  Butte,  as  citetl  above,  found  tlie  inflammation  generally  liniite<l 
to  the  colon.  There  is  hyperemia  of  tlie  mucous  membrane,  witli 
easy  detiichment  of  the  epithelium,  patches  of  superficial  necrosis  in 
some  parts,  and  in  others  a  diphtheric  coating  infiltrating  the  deeper 
layers.  The  kidneys  show  a  characteristic  acute  |)arenchymatous  ne- 
phritis. In  some  cases  the  peritoneum  is  slightly  injected.  The  liver 
shows  no  marked  lesion,  but  is  generally  |)ale  and  anemic.  The  other 
organs  may  be  uiiafl'ecttHl. 

Chronic  Poisoning  or  Mercurialism. — The  operatives  in  quick- 
silver mines,  mirror-makers,  fine  gilders,  thermometer- and  barometer- 
makers,  furriers,  and  hatters  arc  liabh'  to  a  chronica  distMise  ending  in 
paralysis,  hroujrht  about  by  the  daily  intnxluction  and  aooumulation  in 
the  system  of  niinntc  doses  of  niercurt'.  Some  of  the  milder.  sym])toms 
have  IwxMi  indn<*e<l  by  the  incautious  use  of  monuirials  in  the  treatment 
of  se(^)ndarv  syphilis,  and  by  n*|>(*atetl  applittitions  to  the  skin  of  a  weak 
lotion  of  corrosive  sublimate  for  cosnu'ti(i  purpos<is. 

The  symptoms  shown  in  ehn>nie  men'urial  jxusoning  are  often  quite 
complex.  Ptyalism,  or  s;ilivation,  is  usually  present ;  the  secretion  of 
saliva  is  profuse,  and  is  attended  with  swelling  and  tenderness  in  the 
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8ti>MAL*U   AFTEB   ACVTIC   roirtUNtNtl    WITU   COBBWIVK  SUBLIMATK   iVOK   HOFMANir). 


A  boflpttnl  nurse  i>olBuDvd  heranlf  with  a  concen crated  solatiori  of  corrosive  subliniat^. 
Hiid  dii-d  from  ixilUpAe  in  foar  hours  uftcT  iiersutuiit  vooiiling.  A  gmyisb*whj(e  eschar 
wu  dilTust'd  uver  tht*  mucotui  membmnvuf  tliu  liprt,  utuuth,  and  |iharyDX.  At  tht*  necropsy 
the  samp  appearaiicr  wus  fuund  m  thu  uauphaKUt  Hiid  Htoinuch.  The  aloniach  nas  firm 
and  ciintrikclvil.  IfHikiti^  lut  if  <!(>okcd.  The  entire  mucous  membrane  aud  part  of  the 
siibmnctwM  wfre  colnnsl  a  nnifxnn  pulp  violet.  Tbe  walls  wcrh  tblckcned,  and  feU 
into  ccwri^e  fuldis.  The  rbauKes  wen?  ibiMe  uf  "  coagulation  necnwiH."  Tbe  jieculiar  wijor 
ta  the  rcHUlt  of  thu  DiouHc-itniy  Uut  of  the  coaKUlutcd  b)ood  in  the  veflftelfi,  blending  witb 
the  wbil«  BAcharotic  tisaut-  uf  the  epithelium. 
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Treatment  of  Chronic  3Iercurialism. — Improvement  usually  follows 
removal  of  tbe  patient  from  the  surroundings  where  he  was  exposed  to 
the  poison.  Although  elimination  of  a  single  dose  is  usually  complete 
in  a  few  days  by  means  of  the  salivary  glands,  the  kidneys,  the  intes- 
tines, and  in  less  degree  by  the  sweat  and  milk,'  still  if  the  period  of 
absorption  has  been  prolonged,  as  it  is  in  chronic  mercurialism,  some 
portion  of  the  poison  may  be  retained,  combined  with  albuminous  bodies 
in  an  inactive  state'  for  many  months.  To  stimulate  the  process  of 
elimination  and  to  secure  the  oxidation  of  the  albuminous  compound  so 
as  to  set  free  the  mercury,  the  bowels  should  be  kept  opened,  the  action 
of  the  skin  promoted  by  warm  baths,  and  the  best  hygienic  and  tonic 
r^imen  instituted.  It  is  customary  to  administer  potassium  iodid  in 
small  doses  in  the  belief  that  it  changes  the  deiK>sited  poison  into  mer- 
curic iodid,  which  is  soluble  in  excess  of  the  potassium  salt,  and  is  by 
this  means  conveyed  into  the  excretory  fluids.  It  is  not  easy  to  recon- 
cile this  custom  with  the  results  obtained  by  Souchow,^  who  found  that 
when  a  patient  took  potassium  iodid  with  the  mercurial  the  elimination 
of  mercury  commenced  later,  and  the  quantity  eliminated  was  relatively 
less  than  when  the  mercurial  was  given  alone.  As  it  was  also  less  daily 
if  the  iodid  was  given  after  the  mercurial  course,  he  concluded  that  the 
iodid  did  not  facilitate  the  eliminating  process,  but  rather  retarded  it, 
proving  worse  than  useless  in  chronic  mercurialism.  For  the  paralysis, 
massage  an<l  electricity  are  indicated ;  for  the  salivation,  mild  mouth- 
washes of  potassium  chlorate  or  borax  are  called  for. 

Tests. — L  Sublimation  Test  for  Compounds  in  the  Solid  Stale, — 
The  suspected  solid  is  first  thoroughly  dried,  mixed  with  dry  sodium 
carbonate,  and  heated  gently  in  a  reduction  tube.  A  shining  ring 
forms  on  the  inside  of  the  tul)e  in  tiie  cooler  part.  A  lens  resolves 
this  sublimate  into  minute  shining  spheres  of  metallic  mercury.  The 
corresponding  sublimate  of  arsenic  and  antimony  are  not  of  this  shape. 
Rubbed  with  a  glass  rod,  these  globules  run  together  into  larger  rounded 
masses.  A  few  scales  of  i(xlin  left  in  the  closed  tul)e  for  a  few  hours 
will  vaporize  and  convert  the  mercury  into  a  film  of  yellow,  and  later 
of  red,  mercuric  iodid.  If  this  test  is  done  in  a  small  subliming  cell, 
such  as  is  described  under  Arsenic  (p.  419),  and  collected  on  a  slide  for 
microscopic  examination,  it  is  of  very  preat  deli«tcy. 

2,  Hydrogen  Snlphid  TeM. — A  solution  of  a  mercurial  salt  acidu- 
lated with  hydrochloric  acid  yields  a  black  ]>rocipitiite  when  treated 
with  a  stream  of  hydrogen  snlphid.  Tlie  formation  of  the  mercuric 
sulphid  through  intermetliate  stage.-^  is  shown  if  the  testetl  solution  is 
strong;  the  precipitate  becomes  successively  yellowish  white,  dark  yel- 
low, orange,  brown,  and  black.  The  precipitate  is  insoluble  in  caustic 
alkalis,  alkaline  sulphids,  and  nitric  or  hydrochloric  acids.  It  can  be 
identified  by  yielding  tlie  globular  sublimate  when  dried  and  heated  with 
sodium  carbonate,  as  directed  al>ove.  By  drying  the  sulpliid  in  an  air- 
oven  and  weighing,  the  (|unntity  of  mercnrv  can  Iw  calculated. 

'  Bynsspn,  Jour,  dr  t'A?ia/.  ef  tie  Phvs..  IftTl? 

*  Voit,  Phyaiol.-chem.  I'niersitch.,  IHfiT.  '  Juur.  de  P/tarm.  et  dc  Chun.,  1887. 
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S,  Reinttch's  Text — ^The  procedure  is  the  8ame  as  that  given  iiudpr 

Arsoiiic,  p.  418.  A  j^trip  of  hii^ht  pure  copptT-ioil  will  ix-irivcn  ^r.iy 
or  Mlvcry  deposit  in  a  ftw  minutes  fmni  a  boiliu^  niercurial  wiliitinn 
acidifietl  with  hydrofhlorio  acid.  Having  nnvfully  wa.^hod  the  contcnl 
copixT  in  wattT  and  driiil  ll,  tlu'  slip  should  Ih'  hrutcd  in  Ji  sniiill  drv 
reductinn  tube,  and  the  rpsnltiu^  Md>Iiniute  exaujiuLHl  i*»r  irliihul,.^^  as 
statwl  almve,  and  tcstt^i  vith  frit*  itKlln. 

FtdliU'ii's. — Tiiis  test  yields  a  metidHc  depa^it  (in  copper  from  arseriie, 
antimony,  hi>niutli,  >*ilver,  and  some  niivr  nietiils.  Ot>atings  of  nrsenic, 
aiitiriioiiy,  innl  nirreury  are  the  only  ones  tliat  give  a  ^^ubHrnate  when 
l)eat*'d  ill  a  redueti<»n  lulx*. 

M<T<Miry  is  p4vuliar  in  its  o|)a(pic  glolmlar  form  and  the  hrijjht  hi^h 
hghts  under  reHecte*!   li^ht. 

Ddicacy. — U-sing  e;ipillary  i*ednetiou  IuLk^s  of  jH-euliar  constrimtion, 


FKi.  SG.— Subllninte  of  TtietolUe  nierniry  fnugnLfled. 

Wfinnley  '  lias  oUtjiiue<l  eiiametcristic  globules  from  k^^^^^a  Rra"»  *d* 
(Nirrosive  siihliinato  ;  under  ordinary  manipulation  xWuTO  gram  is  nearer 
iit  the  limit  nf  clelicjiey. 

/f..  i-fafvavjc  (t'M  Tfftf. — A  band  of  gold-ibil  i.s  wrapped  about  a 
Htrip  of  thin  zinc,  leaving  some  zinc  ex|H>s<Ml^  thus  making  a  galvanic 
couple.  Having  :icidnlate<l  the  .sus]xrted  lirpiid  with  Iiydrncblorie  neid 
and  wanned  i(,  the  two  metals  are  hrnig  in  it  for  sevend  hours.  A  sil- 
very deposit  f>ri  the  g*ikl  indicate"-  niercurv.  After  washing  the  gold 
snceessivelv  in  water,  alcohol^  ami  ether,  it  may  Ik?  heatt^l  in  a  re<hietion 
tube  and  the  sublimate  (►f  mercurial  globules  prmlncod  may  be  identified, 
as  8tate«I  under  sublimation  test. 

'  W I  >  nil  ley,  Micnichemisiry  of  Poitrmx^  1886. 
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5,  Potasidum  lodid  Test, — On  adding  ]X)tftssiura  iodid  to  a  solution 
of  corrosive  sublimiite  or  other  mercuric  salt,  a  precipitate  falls,  at  first 
yellow,  but  rapi<lly  changing  to  red  mercuric  iodid.  This  will  dissolve 
in  excess  of  the  [)otassium  iodid. 

Distribution  in  the  Tissues. — Riederen  *  gave  to  a  dog  in  thirty- 
one  days  2,789  gm.  of  calomel  (2.368  gm.  Hg).  By  analysis  he  re- 
covered 2.2.  gm.  of  mercuric  sul])hid  (1.9  gm.  Hg),  of  which  there 
were  in  the  feces  95  per  cent.,  or  2.1 175  gnu;  in  the  urine,  0.055  ;  in 
the  brain,  heart,  lungs,  sple<?n,  pancreas,  kidneys,  scr(»tum,  and  |>eDis, 
0.009;  in  the  liver,  0.014;  in  the  muscles,  0.0114.  If  the  jjoison 
finds  at'cess  to  the  body  by  external  application  or  by  irrigjitiou  of  other 
<»avities  than  the  alimentary  tract,  it  should  l>e  I<K»ked  for  in  the  liver, 
the  urine,  and  the  kidneys.  In  the  case  of  acute  jK>is*>ning  from  corrosive 
sublimate  reporte<l  by  Cluirch,-  cited  alM)ve,  a  chemical  examinati<m  was 
made  of  the  nasal  mucus,  the  gastric  and  du<Rlenal  contents,  the  pleural 
serum,  the  feces  six  hours  l)efore  death,  a  |>orti)>n  of  the  liver  and  one 
kidney,  and  not  a  trace  of  mercury  could  l>e  detected.  It  would  appear 
that  in  the  twenty-two  hours  which  ela|>se<l  between  the  administration 
of  the  poison  and  death  total  elimination  had  occurred,  though  it  is 
poa**ible  that  the  chlorid  had  l>een  re<Iuced  and  the  metallic  globides 
renunned  undissolve*!  by  the  (chemical  procctlures.  Other  cases  have 
been  re|K)rte<l  which  establishtnl  the  fact  that  in  a  few*  days  the  whole 
amount  of  one  poisonous  dose  given  by  the  mouth  may  escape  from  the 
botly. 

There  is  liability  to  error  if  the  analyst  loses  sight  of  the  well-known 
fact  to  which  Taylor^  has  <lrawn  attention — /.  e.,  that  traces  of  mercury 
are  very  commonly  found  in  the  stomach,  l)owels,  liver,  kidneys,  and 
other  oi^ns  of  the  cadaver  with  no  history  of  nK'cnt  dosagt*  from  the 
jwison.  These  are  probably  accunudations  from  small  non-{x>isonous 
doses  of  blue-mass  or  calomel,  or  |>erha])s  vestiges  of  a  previous  mer- 
curial treatment  of  syphilis. 

Detection. — A  reiidy,  casual  examination  can  be  made  of  the  vomited 
matters  or  urine  by  decanting  the  liipiid  |>ortion,  eva|>orating  it  to  dr\'- 
ness,  treating  with  pure  hydrochloric  acid,  and  ai)plying  Rcinsch*s  test, 
the  galvanic  gold  test,  or  the  eU^'trolytic  test. 

Separation  from  ttie  tissues  or  other  organic  matter  is  accomplished 
by  the  systematic  meth<Kl  referrc<l  to  under  Arsenic.  To  disintegrate 
the  orgjmic  matter  thoroughly,  it  must  be  finely  minced  and  hcatc<l  on 
a  water-bath  for  some  time  with  c<pial  parts  of  water  and  hydrochloric 
aci<l,  while  |x>tassium  chlorate  is  ad<led  in  small  amounts  imtil  a  clear 
solution  is  made.*  After  filtratictn  the  s4ilution  is  heattxl  gently  to  ex|)el 
the  chh>rin,  and  a  stream  oi*  hydrogen  sulphid  is  |>asse<i  imtil  the  metal 
is  all  precipitiited  as  sulphid.  A  portion  of  this  sulphid  may  be  tested 
by  refluction  and  sublimation,  or  it  may  l>e  dissolved  by  gentle  heat  in 
nitrohydrochh)ric  acid,  the  solution  evajK^nittHl  to  <lrvness  on  a  water- 

I  Buchner,  yeuen  Hrp.  f.  Phnr..  18«8.  '  AV/(».  Mrtf.  Jour.,  1887. 

'  Taylor,  A.  S.,  Prinriplen  am/  PrncHre  of  Mrdiral  Jurittprudnicr,  1883. 
•  ConBult  also  p.  324,  ft  seq.  m  Hwtioii  on  Ucnoral  Principles  of  Toxicology. 
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bath,  r<<]iH8oIved  in  warm  water,  and  the  above  teste  be  applied  or  the 

niorrnry  separjitnl  bv  i'I<_'(*tn>Ivsis. 

FM'i'frahfitiH  may  Ke  iM-rtiirrtied  conveniently  by  tlic  metbrxiot' Manu.* 
The  siisjieetLiI  soliitiiui  U  ]mt  in  a  ^biss  coll  having  n  Ixjtton)  of  part-h- 
niont  pu]K'i%  and  iuiniorsiMi  lo  a  cnniumn  level  in  uii  outer  vessel  of 
wiUer  aoidul:ite(l  with  stilpluiric  aeid.  Tlie  eattiodeoCa  battery  of  ion r 
Gn>ve  cells,  made  ol'  a  slip  nf  ^old-fotl,  is  fix^l  into  the  inner  vessel 
near  to  and  parallel  with  the  bnttimi.  In  tht*  tuiler  ]i<ptid  is. set  the 
amde,  a  strip  of  ]>latiiiuni  uppnsite  to  the  cathcKle.  After  the  current 
Las  parsed  six  Imurs,  the  gold  e»^ted  with  metvury  Is  washed  succes- 
sively with  water,  alcohol,  and  ether,  and  weijrhcd.  By  heating  the 
pold-foil  in  a  lian^l  plass  <ipen  tulx'  of  IcnuwD  weight,  the  raeifur}'  }^v\y^ 
linns  iind  i.s  (k-pt»sitcnl  on  the  tuln'. 

(/uftji(ifafh-f  detenu hidthn  may  be  niaileby  finding  the  Iosh  of  wei;rht 
of  the  gold-foil  carrying  a  fihn  <>f  mercury  when  hcate<l  as  above  dc- 
wribed.  This  gives  the  weight  <if  nicrcnry  in  the  portion  of  rtnid 
testetl  ;  it  can  be  contnillcd  by  eahulatii^g  the  increase  of  weight  in  the 
tulk.'.  Instead  of  using  eh-clrolysis^  the  amount  of  corrosive  ehlorid 
pre!?ent  in  any  fluid  in  which  mercury  is  sought  may  be  <leterniined 
simply  by  iHiillng  the  materials  iu  water,  straining,  filtering,  and  agitation 
of  the  filtrate  with  ether,  se|niration,  and  evaporation  oi"  the  rihereal 
extract.  The  tbi^l  residue  dissdved  in  water  may  be  prciipitatud  witii 
volunu'tric  solution  of  silver  nilnite,  the  cldorin  estimated,  auti  from 
this  the  weight  of  mercuric  ehlorid  calculated. 

Urine  examination  may  be  made  by  electrolysis,  Reinscli's  test,  or 
l)y  MayerV  nutliiKl,  which  follows:  Having  eva]>^irate<l  the  urine  t^i 
dryness,  the  re>idm',  niixeil  with  i|niekliine  and  slake<]  lime,  is  heatetl  in 
a  ct»nibu.stion  tube,  condensing  tJie  luereuiy  on  the  cot»ler  [uirt. 


COPPER. 
(Cbomipal  Symbol,  Cu ;  Synonym,  Ciiprum,] 

This  elrment  is  a  heavy  ivddish  mctaf,  winch  dissolve  s  in  nitric  arid, 
in  hot  sulphuric  aeid,  and,  when  expo.s<"d  to  tlie  air,  is  M^luble  also  iu 
bydrrH^hh^ric  a<'id  and  in  amm<)nia.  Eveii  distillwl  water  will,  iu  time, 
take  up  some.  One  hundred  c.e.  may  dissolve  O.ii  mg.  of  copjH'r  or 
0.2  grain  in  a  g:dIon.^  Natural  waters  containing  sjdts,  especially  the 
chlotids,  exert  still  more  solvent  p(>wei*s.  The  syrups  and  fats  dissolve 
il,  anil  the  fattv  acids  readily  <'omV»ine  with  it.  Vinegar,  aeid  wines, 
and  subacid  fruits  kept  for  a  few  hours  in  e<tpi>er  vessels  are  found  to 
contain  (he  nu-tal. 

Distribution  in  Nature. — Not  only  is  eoppcT  to  be  found  in  native 
tnuHses  and  in  its  ore>i, — the  carbonates,  oxids,  and  sulphiils, — but  in 
minute  proportioufl  it  is  a  constituent  of  many  common  minerals  and 
soils.  Nalund  water  takes  np  a  trace,  a!id  vegetation  thus  4lerive>  it 
from  soil  juid  from  water.  Careful  analysis  has  det(vt(Hl  it  in  eilible 
riKJts,  such  as  the  turnip,  in   fruits,  UMTies,  s:da<ls,  whwit,  barley,  and 

*  Mann.  *l,  I).,  Fnrrnsie  Mefiicine  and  T\xcico{offjf^  PhiUdvlphiit,  1898. 
"CaniPtK,  Jfrtir.  Chrrn.  .Stu-.,  1876. 
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other  cereals,  coffee,  chocolate,  and  quinin.  From  plants  as  food  it  is 
found  to  be  derived  by  animals — domestic  and  wild.  Even  oysters 
sometimes  show  a  trace.  Constantly  present  in  our  chief  foods,  it  is 
not  surprising  that  it  is  found  in  the  body  of  man.  Leaving  out  of 
the  count  foods  possibly  contaminated  artificially,  Blyth  *  estimates  that 
each  of  us  takes  daily  about  1  mg.  (0.015  grain)  of  copper.  While  the 
metal  is  not  to  be  considered  as  a  poison,  its  salts,  in  large  doses,  act 
as  irritants. 

Forms. — The  irritant  salts  are  coppt?r  sulphate  (blue  vitriol),  co|>- 
per  subacetate  (verdigris),  and  oopi>er  aceto-arsenite  (Paris  green).  As 
the  poisonous  pro|>erties  of  the  last  named  are  dependent  chiefly  ujwn 
the  arsenic,  it  is  considered  among  the  compounds  of  that  metal. 

Copper  sulphate  (CuS0^5H^0),  commonly  known  under  the  trivial 
name  of  "  blue-stone,"  occurs  in  large,  blue,  slightly  efflorescent  crj-^stals, 
freely  soluble  in  water,  and  having  a  strong  metallic  taste.  It  is  used 
in  medicine  as  an  external  application,  for  its  astringent  or  mild  stimu- 
lating qualities.  Internally,  in  doses  of  J  grain  to  2  grains,  it  is  given 
as  a  tonic  and  astringent ;  in  doses  of  5  to  10  grains  it  acts  as  a  prompt 
emetic.  It  is  employed  in  phosphorus-poisoning  as  an  antidote  and 
also  as  an  emetic.  In  very  large  doses  it  is  jx)isonous,  and  lias  been 
used  both  for  suicidal  and  for  homicidal  purposes. 

Copper  subacetate  (CuSC^HgO.^CuO)  in  an  impure  form  is  known 
as  "  verdigris."  The  same  name  is  popularly  given  to  other  green  salts 
of  copper,  as  the  oleate  and  carbonate.  Vertligris  in  medicine  is  used 
only  externally.     In  the  arts  it  is  frequently  employed. 

Symptoms  of  Acute  Poisoning. — Out  of  8  cases  registered  in  Eng- 
land in  ten  years,  3  were  suicidal,  o  were  accidental,  and  none  was 
homicidal.  The  very  disagreeable  taste  of  copper  salts  prevents  the 
criminal  use.  The  onset  of  the  symptoms  may  be  said  t<>  begin  with 
this  coppery  astringent  taste  and  the  feeling  of  tightness  in  the  throat. 
In  a  few  minutes  nausea  and  violent  vomiting  of  greenish  matters  bqrin. 
Soon  appear  thirst,  pain  in  the  stonuich,  and  colic,  with  violent  purging 
of  stools  having  the  same  green  hue  of  the  vomit.  Ammonia  water 
added  to  the  green  excreta  will  turn  them  blue,  and  thus  distinguish 
this  copper-green  from  bile.  The  urine  is  scanty  and  may  become 
albuminous,  inky  from  changcil  hom))globin,  and  loaded  with  tul>e- 
casts.  The  later  stages  are  characteri/jMl  by  nervous  phenomena,  such 
as  pains,  spasms  which  may  be  tetanic,  paralysis,  delirium,  and  col- 
lapse. In  the  course  of  a  few  days  jaundice  appears  as  a  result  of 
involvement  of  the  liver. 

Fatal  Dose. — Owing  to  the  energeti<^  emetic  properties  of  large 
<loses  of  copper  sulphate,  evat^uation  of  the  stomach  is  so  prompt  that 
we  have  no  mesms  of  determining  how  mn<*h  would  prove  fatal.  On 
the  one  hand,  a  child  four  and  a  half  years  old  has  recovennl  after  a  dose 
of  over  half  an  ounce  of  cop|H'r  sulphat<> ;  on  the  otlier  hand,  an  adult 
1ms  succumbed  to  a  dose  of  half  an  ounee  of  venligris. 

Fatal   Period. — As  a   rule,  life  is  prolonged   for  several  days,  the 

*  Blyth,  A.   \V.,  Pomorts,  Kjf'rctn and  Dt tectum. 
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pntii'iit  .st>nietimef*  almost  recffvering  from  the  synipt^jiiis  of  giistm-tnteric 

U'ritatimi  uimI  Hiially  dyin^  iVnni  tlit-  otlVrts  of  tlie  absifrlKil  piison. 
CV»|i|ht  su](iluiti'  lias  fuusod  ikatlj  in  llnir  Ijimrjs. 

Treatment. — Kvucuatiou  of  the  stoiuucL  niii-st  lii*!*t  l>e  olftaincMi  l>v 
sthnulatiii^  tlio  natural  effort  at  voiTiitiiig.  Tlir  aulidtitc  is  tlu'  allni- 
niin  of  c^g  or  the  (ia.seiti  of  milk.  Kggs  Ueuleu  in  warm  water  slmiiltl 
be  i^iven  fri-ely.  If  vomitiiijj:  tliM,'s  not  iMvur  or  is  not  active,  the 
8tonmc'li-j>uni[»  >Loukl  ht*  ri.'Sorteii  to  and  the  stimiueh  washi-d  out  with 
Tiiilk  or  v^gH  and  water.  A  milk  diet  with  itistor  oil  will  favor  removal 
from  tlie  intestiiH', 

Postmortem  Appearances. — Congestion,  swelling,  softening,  and 
oxrtM'iattiHis  ot'  tilt"  mm-on-N  nu'nd)raiu'  of  the  >t<mi:u'li  and  howils  are 
usually  found.  The  eoloii  si>nietinies  shows  lar^e  ulreratious.  A  Uhnsh 
dist^-olomtion  of  the  lining  nK'mbrane  indicates  that  all  the  eopj)er  has 
not  hcx'ti  evacnatfxl.  The*  liver  may  l)e  soil  an<l  fatty,  the  kidneys  swol- 
len, and  the  tnhnles  ilosed  with  l)KKtd_v  ea>ts.  In  a  ease  re]»orte<l  hy 
Starr,'  tlie  Mood  of  theentirc  Iwidy  was  found  coagulated  in  the  ves.*^ls 
and  eliaiig<-d  to  a  cJKH'olate  eolor. 

Chronic  Poisoning^.  —  Until  eompnratively  reeent  times  it  was 
thought  that  t!ie  slow  introihietion  of  minute  <loses  of  c(»p[K'r  was  injuri- 
ous to  the  tissues  hy  eansinj^sueli  padKiiogic  ehanges  as  are  known  to  he 
due  to  rertjiiii  other  |M_»isons,  sueh  Uh  plu^^phl^rus,  arsenic,  antimouVj  leiid, 
and  mt'reiUT.  It  has  been  pi*ovwl  by  Bernatzie*  that  as  a  slow  p(*ison 
eo[)])fr  Intlongs  to  a  difleivnt  oute^or)' — that  of  silver  und  zine.  Ti> 
produee  toxic  j»henornerm  it  must  he  ^iven  freely  and  intentionally. 
After  II  long  eoursr  thiTe  are  iinieli(»nal  disturbaiiees»if  the  iiinscuhir  and 
ner\'ous  svstems,  anemia,  iind  eaehexia.  As  soon  as  the  lulmiTjistration 
ecjises  the  lunetions  are  reston-d  and  the  siibje(*t  sjmiitjineonsly  recovers 
from  the  caeliexia.  Moulin^  states  that  it  has  not  been  demonstrated 
that  :iny  doses,  ht>w<'ver  liirge,  which  have  lu^ni  taken  wilh  foful  have 
ever  e:tusfil  ihnith,  while  metiinm  doses  iu  the  beginning  uet  as  simple 
emcties,  tolerance  is  ra]>idly  estiiblishi'<l,  and  ndmniistRition  ean  be  eon- 
tinuod  for  sis  months  without  dangiT.  Lehmann  '  ex|H'riinentefl  upon 
himself  and  his  pn[»ils  with  the  snl[»hale  an<l  ac<'tatc,  aiul  found  that  a 
man  eiudd  take  7."i  to  Ili7  mg.  (one  to  two  griiin.s)  of  eo]>{H'r  in  jx^as 
and  fieans  daily,  divided  in  twii  nu'-als,  witluuit  ct^'eet. 

Cop|>er  salt5  are  extensively  used  to  imj^art  a  lively  green  color  to 
piekle^l  encumbers  and  <'anned  peas  and  beans.  A  permanent  gre^'U 
comjjoitnd  istbrmefl  between  eopperaiid  an  acid  derivative  of  theehloro- 
phyl  iu  the  vogcHnlile.  Klal)4inite  researches  have  l>een  ejirried  i>nt  in 
various  countries  under  the  highest  sanitiin*  authorities  to  settle  the 
limit  of  copper  adnvissible  as  ntit  injurious  to  health.  Motdin  *  thought 
that  there  was  no  tne<lieal  fact  betti-r  establislie<l  than  that  the  amount 
necessary  to  give  the  attraetive  color  is  absolutely  harmless.  This  opinion 
is  8ustaineil  by  the  Council  of  Hygiene,  com post*<l  of  Pustcur,  Poggiah-, 


»  MrJ.  lircvrd,  1882. 

*  Jour,  iU  md.  dc  Pttri9j  1887. 
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and  Brouardel,  who  reported*  that  "copper  in  the  amounts  found  in 
canned  goods  is  not  capable  of  injury  to  health."  By  a  decision  of  the 
New  York  State  Board  of  Health  *  permission  is  granted  to  sell  canned 
peas  or  beans  in  the  preparation  of  which  copper  has  been  used,  provided 
that  the  pro)K>rtion  of  metallic  copper  shall  not  exceed  three-fourths 
of  a  grain  (3  grains  of  copper  sulphate)  in  a  pound  avoirdupois.  At 
one  time  it  was  generally  believed  that  workers  in  copper  or  its  com- 
pounds, such  as  malachite,  were  liable  to  a  disease  called  "  copper  colic/' 
which  differed  from  lead  colic  in  that  diarrhea  was  present  instead  of 
constipation ;  there  was  greater  prostration,  its  duration  was  shorter, 
and  the  prognosis  was  good.  It  is  now  maintained  by  able  investiga- 
tors that  such  symptoms  are  not  due  to  copper,  but  to  the  lead  and 
arsenic  which  are  impurities  in  most  ores  and  in  the  commercial  metal, 
or  to  the  lead  in  the  solder  used  by  the  operators.  This  is  borne  out 
by  the  fact  stated  by  GhevalHer,  that  after  more  than  one  attack  "drop- 
wrist  "  or  lead-palsy  is  apt  to  supervene.  According  to  Milton,'  no 
symptoms  of  poisoning  are  found  in  certain  copi)er-workers,  who  show 
copper  as  a  purplish  or  bluish  line  on  the  gums,  whose  hair  turns  green, 
and  whose  urine  stains  the  grt>und  green.  Tschirch  *  sums  up  the  evi- 
dence as  follows  :  "So  it  appears  the  contention  that  there  is  no  chronic 
poisoning  in  men  or  animals  is  at  present  uncontradicted." 

Tests. — 2,  Hydrogen.  Siiiphid  Test — A  stream  of  hydrogen  sulphid 
passed  through  an  acid  solution  of  a  copper  salt  yields  a  brownish  pre- 
cipitate of  copper  sulphid,  freely  soluble  in  warm  nitric  acid,  slightly 
so  in  excess  of  ammonium  sulphid,  but  insoluble  in  the  caustic  alkalis. 

£.  Ammoitta  Tent — A  solution  of  a  cop|)er  salt  is  cither  green  or 
blue.  By  adding  ammonium  hydroxid  in  excess  to  a  slightly  colored 
sohition,  cupric  hydmxid  is  formed,  and  dissolved  to  make  a  much 
deeper  sapphire-blue  solution. 

Fallacies. — The  salts  of  nickel  give  the  same  deep-blue  solution, 

Ddicacy} — The  change  in  color  is  recognizable  in  one  grain  of  a 
solution  containing  -^-^-^  grain  of  copper  oxid. 

3,  Pofaasiuin  Fen'ocyanid   TeM, — This  reagent  precipitates  from  a 
strong  copper  solution  the  reddish-brown  copper  ferrocyanid.     When  . 
the  sohition  is  ver}'  dilute,  no  precipitate  falls,  but  the  solution  turns 
reddish-brown.     The  brown  precipitate  is  insoluble  in  acetic  and  hydro- 
chloric acids,  but  with  ammonium  hydroxid  forms  a  greenish-blue  liquid. 

Fallacies, — Solutions  of  uranium  salts  yield  a  similar  brown  pre- 
cipitate, but  when  this  is  treated  with  excess  of  ammonium  hydroxid, 
the  liquid  is  yellow,  not  blue. 

InterferenofH, — A  trace  of  iron  will  give  a  blue  color  with  this  re- 
agent and  thus  nmsk  the  result. 

Delicacy.^ — A  distinct  red  reaction  can  be  obtained  from  ^^^(j-y 
grain  of  cop|>er  oxid. 

^.  Iron  Ted. — This  test  separates  copjjer  in  the  metallic  state.     It  is 

*  AnnnUsd'lhtfj.,  1880.  »  Med.  News,  1887. 

»  Buek'x  Hufiintf,  New  York.  «  Das  Kupfer^  Stuttgart,  1898. 

•  VformWy,  Micnt-Chemiairy  o/Poisuna,  1885,  •  Jbid. 

Vol.  II.— 2fi 


402 


INORUANIC    POWONS, 


performed  by  immersiing  a  sUt'l  Jiectile  tir  utlit-r  piece  nf  bright  ^leel  or 
iron  in  the  i<iispected  liquid  slij^htK-  iicidii]ated.  If  cupper  is  in  solu- 
tion, it  will  Ix'  <lf|Hjsite<l  as  a  reddish  layer  ou  the  iron.  To  ])rovo  that 
this  film  is  fOf>|»er,  it  iu  di|i]H*d  in  aiiiinotiiuin  liydroxid  and  exposed 
to  the  air,  when  the  tilm  ol"  copjH-r  tnni^  biue. 

o.  (Jnivanie  Zinc  Teaf. — \ery  deiieiite  results  can  be  ol>tained  by 
inimersiug  iu  a  copper  solution  a  gidvanii^  eouple  made  by  viTapping 
platinum  wiro  aronml  u  piotv  iif  zin<'-ftMl.  The  jdutirnini  is  soon  dis- 
eoh^red  by  a  <Ieposit  tl»e  nature  of  whieli  i-an  be  establi?-hed  by  exposing 
it  Ut  the  vapors  arising  fi'i»rn  [Mttassium  broinid  when  treated  witli  sul- 
phurie  ueid.  The  de|K>sit  changes  in  eolor,  and  if  rubln'd  on  white 
porcelain,  leaves  a  violet  mark. 

lk'/lr(U'if. — Aeeording  t4i  liiyth/  -pj^  milligram  oi'eop(»er  in  solution 
can  be  reotgnizc'd  by  this  test. 

6*.  EUvtroftfiw  Tevf. — Having  obtained  the  eop|x*r  in  solution  and  eon- 
centruted  it,  make  it  aeid  witli  hydr*j<-hlorie  acid,  and  jmt  it  in  a 
weighed  dish  of  platinnni  wliieb  is  counet:ted  with  the  zinc  pile  or 
catho(Jc  of  a  batter^'.  A  strip  oi'  platinnni-foil  as  anode  is  imnierse<l  iu 
the  tested  S4.ilution  for  twenty-fiair  ht»iirs.  In  that  time  all  tfie  copper 
will  be  dejMJsiteil  on  the  platinum  dish.  To  make  a  quantitative  esti- 
mate, tlie  dish  must  l>e  washed,  *lried,  and  wetghetl  again.  The  g:un 
represents  the  total  iunount  vi'  copper  in  tiie  vnlunic  of  testcil  solution^ 

Separation  from  Animal  Matters. — The  or^rmijf  niatter  in  the  con- 
tents of  the  btoniach  or  in  the  liver,  brain,  or  otlier  lissues^  must  be 
destroywl  by  Imnung  to  an  ash  and  extnu-tlng  with  nitric  arid,  or  by 
boiling  with  liydnK'hktric  acid  and  fHif;i,ssiiim  eldonile,  a<'eonling  to  the 
systematic  pnM'tHlnre  given  lunler  arscnie."  By  evuponitinn^  the  excess 
of  acid  can  l>e  removed,  and  the  residue,  dissolved  in  acidulated  water, 
may  be  ter^ted  by  the  methods  given  above, 

BISMUTH. 

(Chemiciil  Symbul,  Bi.) 

The  fltiuly  of  the  toxic  action  of  bismuth  is  practically  that  of  the 
salt  most  commonly  usc<l  in  mc^licine,  the  Hufmitrate.  This  is  a  heavy, 
white,  tasteless,  insolubh*  jtowtier,  sometimes  used  as  a  cosmetic  under 
the  name  of  *'  pearl  white/'  It  is  much  used  as  a  lond  scilativc  for 
gastric  and  intestinal  irrit;ition,  and  is  given  almost  att  Ithiitrm.  At  one 
time  most  samples  were  impcHeclly  frt^e*!  frtini  the  arscni*-,  which  is 
found  ass«)ciatLHl  with  bismuth  in  its  ores.  Antimony,  lead,  and  a  trace 
of  tellurium  have  been  found  in  it.' 

Symptoms. — While  the  salt  itself  has  no  taste,  yt^t  in  cases  of 
poisoning  a  peculiar  metallic  taste  is  complained  of,  acconii»nnic<l  by 
salivation,  foul  breath,  and  sore  mouth.  There  are  vomiting,  alMlominal 
pain,  and  purging  of  stools,  dark  from  bismuth  sulphid.     Boraetimes  a 

*  BIyth,  A.  W  ,  Pr.ijitms,  Effects  ami  Deiectkm. 

*  Consult  lilso  p.  325,  in  secUon  on  Oenenl  Principlea  of  Toxicology. 

*  Amer.  Drugffiat,  1884. 


COMPOUNDS  OP   BISMUTH.  40^^ 

black  discoloration  appears  upon  the  j^ms,  but  may  spread  over  the 
whole  mouth. 

The  strong  j3;arlicky  odor  of  the  breath  sometimes  observed  has  lx?en 
attributed  to  tellurium,  which  produces  this  effect,  although  the  amount 
is  very  minute.  As  the  gastro-enteric  symptoms  are  similar  to  those 
of  arsenic,  the  toxic  action  of  bismuth  was  at  one  time  ascribed  to  that 
impurity.  Dreesmau  *  cites  cases  showing  that  lai^  doses  internally, 
as  well  as  free  topical  applications  of  bismuth  salts,  have  aiused  black 
urinary  sediment,  albuminuria,  and  tube-casts,  besides  the  usual  stoma- 
titis, loosened  teeth,  blue  gingival  line,  diarrhea,  and  ulceration  of  the 
intestines.  A  man,  thirty  years  old,  was  treated  for  a  severe  bum  with 
local  applications  twice  daily  of  a  10  per  cent,  ointment  of  bismuth 
subnitrate.  Within  the  first  three  weeks  the  urine  showed  black 
deposits.  During  the  second  three  weeks  there  was  stomatitis,  with 
pain  on  swallowing,  loosened  teeth,  and  a  bluish-black  discoloration 
on  the  gums  and  tongue.  As  the  preparation  was  free  from  lead, 
arsenic,  or  other  contaminant,  the  symptoms  were  plainly  due  to 
absorbed  bismuth. 

Two  cases  have  been  described  by  Dalche,'  which  show  peculiar 
eifects  on  the  mouth,  due  to  the  fact  that  bismuth  is  eliminated  largely 
by  the  saliva.  These  cases  are  remarkable  because  equally  large  amounts 
administered  by  the  mouth  have  been  without  injurious  consequences. 
In  one  case  an  extensive  burn  \vna  treated  with  local  applications  of  bis- 
muth subnitrate,  proved  by  analysis  to  be  pure.  In  two  weeks  there 
wn.'i  a  severe  inflammation  of  the  mouth  and  throat,  with  adherent  black 
exudations  ;  vomiting  and  diarrhea  supervened  with  albuminuria.  Bis- 
muth was  detected  in  the  urine  and  the  feces.  A  few  days  after  the 
application  was  discontinued  the  acute  symptoms  subsided.  The  second 
case,  after  excision  of  the  knee,  had  the  wouml  dressed  with  bismuth 
subnitrate.  In  a  fortnight  there  were  salivation  and  stomatitis,  with 
bismuth  in  the  urine. 

An  experimental  research  on  the  lower  animals,  using  a  pure  salt  of 
bismuth  hypodermically,  caused  death  after  symptoms  like  those  just 
described. 

Fatal  Dose. — The  earlier  reports  as  to  the  fatal  dose  must  be  taken 
with  much  allowanc<%  owing  to  the  fact  that  until  recent  times  the  bis- 
muth salts  almost  always  contained  enough  arsenic  to  cause  trouble  if 
the  dose  was  a  liberal  one.  Death  has  followed  a  dose  of  two  drams. 
Tlie  peri<xl  of  fatiility  was  the  ninth  day.  A  dose  three  times  as  large 
has  been  reooven»cl  from. 

Tests. — Hydrogen  sulphid  yields  a  black  precipitate  of  bismuth  sul- 
phid.  If  this  is  dissolved  in  the  smallest  |>ossible  quantity  of  hot  nitro- 
liydr(Xihloric  acid  and  the  resulting  solution  poured  into  an  excess  of 
water,  a  copious  white  precipitjite  of  bismuth  oxychlorid  is  thrown 
down. 

Extraction  from  the  tissues  is  done  l>y  boiling  the  finely  divided 
matter  for  two  hours  in  dilute  nitric  aci<I,  the  dissolve*!  material  sepa- 

>  Berlin.  A/in.    W.H-hensrhr.,   l'H»l,  No.  :W.  '  Annalea  iV Hyq.   Fuh.,  1887. 
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ratetl  by  filtnitioii^  and  tho  filtrato  ovapomtwl  Ui  ilrym*^.  The  uiuli.— 
rsolvtsl  uriranic  iiiatUT  is  (Irstmytnl  >vith  strung  nitric  acid  and  then 
Ixjiled  with  iliUito  niti'ir  acid,  tiltcrwl,  and  drietl. 

A  solut'Hin  of  lK>th  residue*  is  made  iu  50  per  cent,  uitric  acid  and 
the  above  tests  are  apjiliwl. 


ARSENIC. 
(Chemical  Symbol.  A«;  Sy nunymt,  Araenum;  Arseytiatm.) 

PoiMiniiig  by  some  arsenical  com|>iiuiid  i>  oAen  resni'ted  to  by  the 
sectx.'t  hoiniridc,  and  coiiu's  nmlcr  notice  ui'  the  courts  mure  frequently 
than  any  other  form.  Takin^j:  suicides  and  hoinicidi's  to^-ether,  it  has 
caused  more  deaths  than  any  other  iK>iHjn  except  upiuin  and  its  deriva- 
tives, Din*inf£  tlie  seventeenth  century  a  strong  sohitinn  of  wliite 
arsenic,  known  as  ntftia  (o^thtrna^  was  widely  ein|di*ycd  by  tlie  poisoners 
of  Italy  and  Fnince,  who  were  convictetl  (foly  by  seliV'*infessian.  In 
spite  of  the  fact  tliat  nuMlern  chemistry  fin<Is  it  the  easiest  of  all  jHiisons 
to  detect,  it  is  still  nsed  not  oidy  by  suicides^  but  by  criminals,  many 
of  whom  esea|»e  punishment  Au"  years,  Fmu  van  dcr  Lintlcn  ])ursn<'*l 
her  ueiarions  c^uver  for  Ibintecn  yeaiv."  In  Li-ydeu,  bclwecn  ihe  yc:irs 
IStJif  and  iSS'l,  .slic  is  c-limated  to  have  poisouwl  70  jM-rsons,  of  wlKnn 
24  died,  iinludiiig  her  tathor,  mother,  and  son.  Within  a  periml  of 
eighteen  mnnth>  Mrs.  Koiniison,  of  Somerville,  Mass.,  assisted  by  a 
(piack  doctor  wlu>  knew  somcthiii*:  aljoiit  arsenii-,  ptiisonrd  in  sncces>itm 
-')  persons  of  her  own  fnmily  willmnt  rxriiing  suspicimi  until  licr  sixth 
victim  died.  Of  8  deaths  oi"  trusting  fricnJ>  laid  tu  her  charp*,  arsenic 
was  found  in  the  cndavens  of  <i.  Mi's.  Sherman,  of  New  Haven,  Conn., 
hiiccei^Ieil  in  i'S4'aping  snsjiicion  whiU*  she  killed  '*]  jiushauds  and  H  itthcr 
persons  of  her  immcdintt^  ln»ascbold  with  arsenic.  The  ]H'cnliiir  clcath 
of  her  iburtli  fnishand  KmI  to  her  4S)nvieti<in. 

An  instructive  series  oi'  cases  ni'  wholesak-  piisoning  in  Havre  was 
inve8tigate<l  by  Bmuardeh  Poucliet,  and  others."  A  commission  of  fniir 
exjierts  iijijminted  to  ileeiih^  if  certain  premises  nsetl  as  ;i  drug-store  were 
nnsanitary»  re))orted  tfiat  the  sym]itonis  of  ciirmiie  ill  hrallh  aK-rilK-tl  to 
the  state  of  the  house  were  in  reality  due  in  ai'senierd  pois4ininp.  It 
was  then  *list^vered  that  a  clerk^  in  the  course  fif  tw(>  years,  without 
exciting  8Uspici<ai,  hail  poisom^l  lo  persons,  ;i  of  them  fatally.  Thone 
that  survivcib  after  nnuiing  the  ganutlet  of  sevei*e  disturbnut^e  of  health, 
with  lesions  of  the  ilig^-stive,  cutanetus,  and  re-^pimtory  apparatu-^,  were 
lell  more  or  less  cJ>mpletely  paralyziMl. 

Arst'uie,  or  nitsbane,  is  a  favorite  poison  becjuise  it  is  cheap,  am  be 
bought  as  a  vermin-killer  at  any  drug-store  in  the  United  Stjites,  and, 
owing  U*  its  vcrv  feeble  (astc,  can  lie  mixed  with  the  food  without  the 
victim  recognizing  ihe  tbivign  ingivdient.  The  acute  symptoms  simu- 
late indigestion  or  vhfihrft  morhtt^,  and  thus  the  physician  is  misled. 
The  gt^nend  practice  of  undertakers  In  Amerieii  of  injecting  sodium 
arsenate  itr  other  arseiiiriil  prcjiarations  into  the  viscera  oi'  a  corjjse  to 
1  Amrr.  Jour.  Med.  Se\.^  Octuber,  1H86.  >  AnnaUa  d' Uytjiifu^  1680. 
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prevent  decay  usually  makes  an  insuperable  difficulty  in  the  way  of 
conviction,  and  knowledge  of  this  fact  must  often  embolden  the  criminal. 

The  reports  of  the  R^istrar-Greneral  of  England  show  51  deaths 
from  arsenic  in  England  and  Wales  in  five  years.  Counting  the  num- 
ber of  poison  cases  thought  worthy  of  record  in  the  medical  joumaln 
of  the  world  in  1880-89,  arsenic  figured  in  8.3  per  cent.,  poisonous 
foods  in  8.7  per  cent,,  and  lead  in  10.5  per  cent.'  It  is  stated  by 
Witthaus  that  in  the  decade  1879—89  there  were  12  indictments  for 
murder  by  jwison  in  *M  counties  of  New  York  state,  in  6  of  which 
the  poison  allegt^d  to  have  been  given  was  arsenic,  in  1  it  was 
strv'chnin,  and  neither  morphin  uor  phosphorus  was  mentioned.  Anal- 
yzing 820  cases,  he  found  45.2  per  cent,  homicides,  27.3  suicides,  and 
27.5  per  cent,  accidental.  In  the  absence  of  rigid  restrictions  upon  the 
sale  of  arsenical  compounds,  such  as  are  im|)osed  by  other  governments, 
the  United  States  has  a  bad  eminence  in  this  respect.  The  Massachu- 
setts reiwrts  give  a  list  of  114  deaths  in  ten  years  in  that  state  alone. 
Only  9  of  these  were  proved  to  have  been  homicidal.  There  were  35 
suicides  frr»m  arsenic  in  New  York  city  in  one  year  (1891). 

Arsentun  or  Arsenicum. — Free  or  elementary  arsenic  is  a  steel- 
black  mineral  with  a  metallic  appearance,  subliming  at  450°  C.  (842°  F.), 
and  when  burned  in  air,  at  180°  C.  (356°  F.),  emitting  an  odor  of 
garlic.  It  is  an  ingredient  of  some  "fly-powders,"  It  is  present  in 
commercial  zinc,  iron,  and  sulphuric  acid.  It  makes  a  hard  alloy  with 
lead,  is  used  in  the  manufacture  of  shot,  and  is  often  found  in  Brittania 
metal.  The  insolubility  of  the  element  as  found  in  these  alloys  pro- 
tects us  from  poisoning  by  them.  Jenkins*  found  arsenic  to  be  the 
cause  of  the  poisoning  induced  by  eating  sardines  that  had  been  put  up 
in  a  sohlennl  tin  box.  The  liability  of  tin  and  solder  to  contain  arsenic 
leads  to  the  regulation  of  the  French  Commission  of  Hygiene  that  tin 
should  not  contain  more  arsenic  than  0,01  in  100.' 

In  testing,  it  appears  as  a  black  stain  on  cop|>er  in  Reinsch's  test,  and 
as  a  brown  stain  on  jwrcelain  and  a  mirror-like  ring  on  glass  tubing  in 
Marsh's  test.  It  oxidizes  by  exposure  to  the  air,  and  in  that  state 
iHHJomes  poisonous.  When  volatilized  by  heat,  it  readily  unites  with 
oxygen  of  the  air  and  forms  the  poisonous  vapor  of  white  arsenic. 

Arseniuretted  Hydrogen  (Chemical  Formula,  AsH,;  Synonyms, 
Arsenic  Terhydnd ;  Arxin  ;  Arsonta). — This  is  a  gas  generated  by  the 
action  of  nascent  hydrogen  on  rctlucible  arsenical  compounds.  It  is 
colorless,  has  an  odor  of  garlic,  and  bums  into  water  and  arsenic  trioxid  : 
2AsH,  +  O,  =  As,0,  +  3Hp. 

The  flame  is  bluish-white  or  livid,  and  if  a  cold  body,  such  as  porce- 
lain, is  put  into  it,  the  metallic  arsenic  is  de|>osited  as  a  bro\vn-black 
spot.  The  gjis,  in  its  course  tlirough  a  small  glass  tube  lieated  to  red- 
ness, deoonij>os(*s  and  leaves  its  metallic  element  condensed  on  the  colder 
jMirt  of  the  tulx*  as  a  mirror-like  ring.  Arsin  has  a  reducing  action 
njxm  solutions  of  silver  nitrate,  causing  a  black  dejK)sit  of  the  met^illic 

»  K(ibort,  Lehrhuch  7.  hifnj-ikafioneti.  =  Maf.  llrnihi.  Louisville,  1882-88. 

^  V>^\\v\\i'X^  AnnalfK  tl' Ilifjviii^,  Paris,  ISiK). 
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.silver  am]  lilKniitiiiibC  ursonoiis  acid.  Ii  i>  ifjt'  inust  deadly  td'  tfu'  iii- 
orpinic  cunqKitiiiils  of  arscnio.  Tn  !ulditit»ii  in  t\w  eiirly  symptoms, — 
DUiisoii,  shivoriiig,  tiis^/iiiess,  and  i>roi;irution, — in  the  severe  ease>  more 
serious  efiVr.ts  apjK^iF,  There  may  be  jaiiiuliee,  with  durk-cniored  hlood, 
tlie  urine  ntay  be  IiIikhJv  !in*l  suftpn^ssed,  and  e(>mii  sn]>er\'enc',  ondinjr 
in  death.  In  iiiises  thut  have  Ueeii  studied  many  of  the  red  bhwHi-eells 
are  destroyed  and  the  blond  eo  luring- ma  iter  i.s  pernianently  alteretl  and 
dissolved  in  the  serum.  The  tissues  of  the  heart,  liver,  kidneys,  and 
other  viscera  show  fatty  degeneration. 

Arsenic  Trioxid  (Chemical  Fiirmulu,  As^O,;  Synonyms,  Arttenioua 
0x14 f ;  Arsniir  :  ]\ltifr  Ar.-*niir  ;  IkHfsf/ftuf). — Besides  thr  above  eommou 
names  for  iirseuie  trioxid,  it  has  another,  ine^»rn'<'t,  but  official,  uritinm 
arHmoHuiu.  It  can  be  obtained  a.s  ndnuti-  m-tahedral  crystals,  as  a  snuK>th, 
heavy  powder,  or  a.s  irregular  masses  loifkiug  like  ininsUieent  glass  and 
white  |»oreelain.  The  white  cake  is  at  fir>t  ainorplitnis  and  senutratis|KU'- 
ent,  and  is  then  calletl  vitreous ;  later,  by  ab.-^orptii»n  of  moisture,  it  tu^n^ 
to  the  while,  ervstalline,  opatjUe,  porrehnn-lih'  variety  which  hiis  ditterent 
solubility.  The  shops  usually  di?^pense  it  as  a  heavy  white  powder, 
partly  amorphous,  partly  crvst'dline,  prepare^l  fmm  the  vitre^ais  variety 
by  grinding.  The  c^^>lal]ine  *' powers  of  arsenic  "  obtaine<l  by  sul>- 
luning  and  coiuleusatiou  are  made  n]>  of  octahedral  crystals  entirely. 
Samples  of  the  powder  fn)ni  dilferent  packages  vary  in  microscopic 
appe^ran^x*,  and  a  specimen  may  often  be  identifie<l  by  the  size,  luster, 
and  relative  pnip<irtion  of  the  crystals  it  contains.'  The  ta^te  is  eo 
faint  and  lac*king  in  di>tinetness  a>  to  In-  unnoticeil  when  mixed  witli 
foo<l.  While  it  \>  sparingly  soluble  in  water,  and  less  so  in  liijuid  fiiods, 
such  as  milk,  Ix-er,  coffee,  it  may  e^isily  be  susikikIkI  in  thick  soups  (tr 
incorporated  with  bread  as  a  solid. 

It  i.-  exlreinely  uidikely  that  arsenic  can  Iw*  taken  into  tlic  stomach 
in  solution  aiitl  afterwanl  revert  to  the  s«)]i<]  form." 

Ovving  to  (he  ditfereuce  in  iviative  amounts  of  ihe  tw<i  fonii^  present 
in  different  sum|)les,  it  is  not  possible  to  state  the  sohibility  in  precise 
tei'uirt,  but  usually  u  fluidouncv  of  cMild  water  will  dissolve  I'mni  (»ne- 
half  to  thrcf^quarters  of  a  grain  (:d)out  1  :  i(M)O).  ^  A  [>ennanent 
.'Milution  of  sixt<vn  grains  U^  the  fluidounce  (about  l\(}  :  1000)  ean  Ih' 
made  by  boiling  water  \yith  It  for  an  hour.  In  spite  of  the  greater 
weight  (s()ecitic  gravity  H.flHit),  powderetl  arM-nie  has  the  curious  proj>- 
erty  of  floating  on  water  a-^  a  white  film.  By  adding  hydroeldorie  or 
nitric  acid,  or  bv  making  the  water  alkaline  with  (he  hydriKvids  ar  («r- 
honates  of  tlu-  alkalis,  the  arsenic  readily  dissfdves  witlntut  change  of 
color.  White  arsenic  has  no  <Hhir,  but  if  hcjit(*<]  on  eharconl>  it  in 
n-iiuced  to  metallic  ar-ii'uic,  wlneh  in  vapor  has  an  inlor  of  gjirlic. 

"  Rough  on  limits'*  is  the  (jroprietary  naine  of  a  wi<lely  sold  gray 
pvwder,  which  is  ehicHv  white  arseifn'  darkeue*!  in  eoior  by  the*  a<lmix- 
tui*e  cither  of  charcoal  or  of  elementary  arsenic. 

Arsenic  is  prest^'nt  also  in  the  '*  BntJalo  Carjiet-nuitli  Anuiiiilator," 
and  **To!igh  on  Mice,*'  varitnis  **  Hy  jmpei's,"  and   other  verniin-killers, 

'  Dfina,  ill  the  Hnvdi-ti  triiil  "  Tuvlor.  A.  S..  On  /^iwnjir,  1873.  *  /Wrf. 
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Of  22  cases  attributed  to  the  administration  of  a  solution  of  "  fly 
papers,"  Witthaus  *  counted  7  that  were  homicidal,  2  suicidal,  6  acci- 
dental, and  7  uncertain. 

Physiolos^c  Effects. — In  the  vast  majority  of  cases  the  local  action 
of  arsenic  is  pronounced.  It  does  not  corrode  dead  and  living  tissue 
alike,  as  would  the  corrosive  acids  and  alkalis.  Vital  irritability  is 
required,  or  the  eifect  on  organic  matter  will  be  relatively  small.  Ap- 
plied to  a  part,  it  irritates  so  profoundly  that  the  phenomena  of  inflam- 
mation appear  at  once  and  make  rapid  progress  to  the  latest  stage  of 
local  death.  It  blisters  the  skin  like  a  bum,  and  the  mucous  surfaces 
n^spond  with  equal  promptness  to  its  corroding  touch.  The  wide-spread 
inflammation  of  the  stomach  and  bowels  ac(;ounts  for  numenms  cases 
of  rapid  death,  but  the  greater  number  of  fatuj  cases  do  not  exhibit 
sufficient  local  mischief  to  explain  the  prostration  of  ner>'ous  enei^ 
which  ends  in  death.  To  account  for  the  fatty  d^eneration  of  im- 
portant organs,  such  as  the  heart,  liver,  and  kidneys,  the  theory  of 
Binz*  has  been  broached.  According  to  him,  cell-protoplasm  yields 
oxygen  to  arsenous  acid,  converting  it  into  arsenic  acid,  and  later  it 
reverses  its  action,  reducing  the  arsenic  acid.  These  unwonted  activi- 
ties induce  the  morbid  changes  referred  to. 

Medical  Uses.-;- Arsenic  is  much  used  in  medicine  as  a  general  tonic, 
given  either  alone  or  in  combination  with  remedies  of  the  same  class. 
It  has  a  high  reputation  iu  the  treatment  of  skin  diseases,  especially  of 
pemphigus  and  psoriasb.  Certain  nervous  afiPecttons,  as  chorea  and 
neuralgia,  are  often  benefited  by  it.  It  will  frequently  prove  of  ser\'ioe 
in  chronic  bronchitis  and  asthma.  In  certain  kinds  of  indigestion  a 
small  dose  taken  before  meals  will  improve  the  appetite,  stimulate  the 
gastric  and  intestinal  glands,  and  so  help  assimilation  as  to  increase  the 
weight  and  energies.  As  a  remedy  for  chronic  malarial  troubles  it  has 
been  employed  witli  great  success,  acting  more  slowly  than  quinin,  but 
of  more  value  than  the  alkaloid  in  some  apparently  intractable  cases. 

The  m(xle  of  administration  usually  practised  in  skin  diseis^es  and 
chorea  is  to  give  five  ilrops  of  the  liquor  acldi  arsoiosi  or  of  liquor 
pofanjtii  (irHenitia  (Fowler's  solution),  well  diluted,  after  meals,  increasing 
the  dose  one  drop  daily  until  the  disease*  is  under  control  or  until  the 
eyelids  puff  and  the  bowels  move  t<M>  freely,  or  faint,  darting  pains  are 
felt  in  the  abdomen.  The  dose  is  then  reduce<l  to  a  safer  quantity,  and 
[HTsisttHl  in  until  the  warning  returns,  when  it  is  again  rediured.  All 
tb's  time  the  arsenic  pervades  all  the  tissues  and  can  be  found  in  the 
urine.  Occji^ionally  |>ersons  are  encountered  who  have  an  idiosyncntsy 
for  arsenic.  Even  the  minimum  dose  will  produce  unpleasant  effects. 
The  writer  has  known  aises  that  wtmld  have  tliarrhea,  slight  colic,  and 
conjunctivitis  after  taking  two  drops  of  Fowler's  solution  thrice  daily 
for  three  wwks.  A  remarkable  «ise  of  this  kind  was  re|>orte<l  by 
Nicholson.'*     Af\er  taking  in  two  days  fiftiHMi  minims  of  Uquor  arsett- 

*  Wilthiiu-i  uikI  Bi'ckor,  Mfficnf  Jurhprwinn'f,  Furf/mtc  yiftUcinr,  ami  Tvxicoiofpf^ 

*  Arch.  f.  f,rp.  Path.  u.  Pharm.,  1879,  vol.  xi.  'Lancet,  1898. 
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iiHtHs  (B.  P.),  rcpresontinp;  u*A  mure  tlmn  one-sixth  of  a  jrrain  of  iir.son- 
ous  acid,  in  dosrs  nf  tlirtv  uiiiiims  nfter  mi-iils,  an  attack  <»f  iliarrhea 
oaiuo  on,  an  crvtht'ina  appeared  wliii-li  eovoH'd  the  whole  lutdy,  and  the 
eyes  were  n-ddi-iutl.  As  !<otin  as  the  ai'senic  was  disconlinueil  the 
symptoms  dis;i|j[M'are<L 

It  sometimt^  liappens  timt  die  early  waniings  are  ignored  and  the 
arsenic  jxTsisttMl  in  until  pormanent  injnrv  is  clone.  Hie  f(»rtu  of  injnrv 
is  neuritis  wmsintr  pnndy>ts,  Ineal  m- eniujikt*-.  Hnmardel '  mentions  the 
ease  of  a  woman  a^^e<l  tweiity-twii,  under  treatment  flu-  elnonie  e<i'.eRUi, 
who  took  thirty  dr^tps  oi'  Fowk-r  s  soliilifm  daily  lor  two  weeks,  and 
then  forty  dro})s  daily  for  two  weeks  and  throe  <kys  more.  She  stopped 
the  doses  altit|rether  as  the  nerves  became  ufleeted,  and  in  five  weeks 
she  was  |>ar.ilvzecJ. 

Symptoms. —  If  the  jmisoii  has  iK'cn  in  solntlou  and  the  stomach 
is  empty,  the  synipLoms  may  ap|x\'ir  in  eight  minutes.  If  taken  sulid 
an<I  with  a  meal,  they  may  he  <lelaye<^l  for  as  long  as  ten  hours.  The 
usual  interval  heiiire  the  first  signs  is  from  liali"  an  hntu'  to  an  hour.  Tf 
a  fatal  dose  has  Iw^cn  lakeii,  llie  syni])t<>ms  ]>roduetHl  are  manv  aud 
variiuis.  IVjiartmvs  from  the  lyjMr-al  forms  are  frequent,  and  no  symj)- 
toms  ctui  he  c^msideretl  as  chanu-teristie. 

In  tu'tite  jviisoning,  the  patient  dying  within  twenty-four  hours,  the 
sympt«nns  iisunlly  couu'  on  within  an  hour.  They  arc  those  of  a  violent 
irritant  pnwlaeinjr  loeal  inflanuiiatiou.  Added  to  these,  and  sometimes 
oenirring  in<h'|K'ndrntly,  an.'  the  phcnometia  of  eolla]>sc  and  coma,  due 
Vt  the  |>roii»untl  involvtnnent  of  the  central  nervous  system. 

The  most  cons]uciious  sigtis  are:  (1)  An  excruciating  pain  in  the 
pit  of  the  stomach,  aggmvat*-*!  hy  pressure  (this  huridng  jiain  i^  Hime- 
limes  absent) ;  {'2]  sinking  H'U.sitions  an<l  nausea  ai-comjiany,  or  may 
precetle,  the  pain  j  (3)  dry  mouth,  sore  tliroat,  aiul  urgent  thirst  are 
common,  but  may  l>e  absent  ;  (4)  persistent  and  f  trcible  vomiting, 
a  sign  t»f  an  irritability  that  cannot  suppiirt  the  blauih-st  <lrink.s  :  after 
ejecting  the  fiKMl,  the  stoniacii  throws  oil'a  riee-watcr  (laid  anti,  later  on, 
a  diick  mucus,  sometimes  brmvu  I'roin  bile,  <»r  somclinte^  strcuke*!  with 
lilowJ  ;  {'})  purging  antl  stniiuing  at  stools,  which  may  be  tetid  aud 
bloiKly,  but  an'  apt  at  first  to  Iw  thin  and  watery,  like  thc>se  of  cholera 
iiiorhus  ((Ills  purging  may  be  absent  (tr  lusigiiitieant,  aud  in  some  cases 
tliere  is  obstinate  eou>tipa(iou)  ;  (0)  tiic  nriue  may  be  n\\^  bloody,  albu- 
minous, scanty,  and  even  supprcs-^i'il  ;  (7)  a  feeble,  frcipient,  aiul  irreg- 
ular pulse  ushers  in  the  *>ther  .^ympt4>ms  of  collapse,  the  livid  and 
anxif»us  fatic,  sunken  eyes,  cold  atul  chuumy  skin;  (H)  enunps  in  the 
calves  of  the  legs,  i*estlessness,  spasrnr>  en<ling  in  nucouseionsncss. 

A  smalt  proportion  of  the  wises  an.'  elaswed  as  nrrnuiA  or  ccrvhrnl 
bi'csiiise  tlu'  eeutnil  nervous  system  is  pnauinently  aiTe^^ted,  while  tlie 
hwal  irritant  sympttHus,  such  as  vomiting  and  purging,  are  slight  or 
wholly  absent.  The  cons|>ieuous  nervou-  phenomt*ua  aiv  great  prostra- 
tiou,  stupu'f  convulsions,  [laralysts,  collafise,  and  deuUi  in  coma. 
*  AtiHultrmi'UyffUne,  1874. 
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Such  a  case  was  that  of  B^ilU','  to  whom  was  adminlsteretl,  in  solu- 
tion, arsenic  aftcnvard  estimated  to  have  U-en  not  less  than  O.^iSS  ^m. 
(ii  grains).  In  iibout  forty-Hvo  niiiiutos  he  hail  ^istric  [Kiiu  uml  vomit- 
ing, and  diftl  in  thn«  himrs.  The  autop^^y  revealwJ  nu  evidence  i»i' 
itifhrnnnation  in  stomach  ami  iMiwel-*.  From  tiie  ^stiic  contents  the 
analyst  ohtaincd  arsuiilc  trioxiii  (».(H;32  gm.  {I  ^rain),  and  from  the  liver 
anti  other  viscxMii,  0.(M)">lo  ^m,  (M.07H  jrraiu). 

A  snhacat*'  t'orni  is  one  favored  by  inpcnions  criminals^  wlio  ^ivc  the 
|}(»ison  in  small  dosc,s  re|M*ateti  at  intervals  so  as  to  i^uise  death  by  «rrad- 
ual  prostration  thnini^!i  staijes  rehilively  slow.  The  symf»tom?i  niake 
tlieir  tinset  later  and  arc  less  vioh'ut  than  tliosc  of  the  typical  acute 
form.  M(»st  of  the  cases  ait:  of  this  variety :  soouer  or  later  there  will 
Im?  loss  i>f  appetite,  fainting  sensations,  nausea,  dry  thn>at,  i*etching, 
shootinp;  pains  referrtnl  to  tlie  stumaeli  and  intestlni's^  imd  diarrhea. 
These  merge  into  vomit iujj^,  ^^n-at  abdornliiai  tendenifss,  tenesmus  with 
hhMNly  rtt<Mils,  scmty  and  aHiuiniuous  urine,  jaundice,  ec/cina  or  ery- 
thema, nervous  wi^kness,  ftH^lings  of  iiinnbui'ss  and  tingling  in  the 
extremities,  muscular  ])ains,  cram]>s,  [wnidysis,  wMivulsiuns,  an<l  cnuia. 

Under  pPftpcr  trcaiTiieut  the  aente  svmptfuns  may  siibsi*h',  and 
some  {lavs  tir  oven  wrcks  afterward  sfspiclie  will  a(>pcar".  These  are 
uttribniahle  to  a  climMiic  inrtaniniati"*n  of  the  prriphcnd  in-rvcs,  cuiiiug 
in  degeneration  of  the  tibers  extending  from  the  ]M*ri[>hery  toward  the 
center,  ainsing  loss  of  sensibility  and  [Minilysis  in  the  hands  itr  feet, 
which  ranv  progress  until  the  mnseles  wast^  and  give  the  electric  re- 
sjKjuse  known  as  the  reactinn  of  d*'gencration.  I'hi-;  con^eipient  ]»ardy- 
sis  was  shown  in  a  case  reportct!  by  IloUt.*  The  |«)isonous  dose  wilt-  a 
tablespix>nful  of  Paris  green.  During  the  first  twenty-foiir  hours  there 
was  no  disturbtuiee  of  the  digestive  orgjins  except  vomiting  and  slight 
alxlominal  jKiins.  .A.fler  eight  days  there  ap|M'are<l  a  r:i|>fdly  pmgress- 
ing  weakness  in  the  lower  timbs.  After  six  weeks  examination  sliowed 
oi>mpleto  anesthesia  and  |»aralysis  of  the  lower  extremities,  with  muscu- 
lar atrophy  ami  partial  loss  of  sensibility  and  motion  in  the  upper 
limbs.  The  degenenition-reaetion  M*as  elieit<*<l  from  all  four  extremities. 
The  knee-jerk  laid  gone,  but  b!a*lder  and  rectmu  wen-  nnatlV-ctcil. 
Gradual  recoven'  followcnl  the  treatment  l\v  baths,  nourishing:  diet,  and 
potjissium  iiniid.  Like  interesting  features  are  to  l»e  Ibnml  in  a  cise 
report^tl  by  Kovacs.'  A  man  lrM»k  at  k'ast  '2h  drams  (iK72  grams)  of 
arsenic  trioxid.  The  acute  symptoms  of  gtistro-inte^^tinal  irritatittu  were 
contndlal  by  treatmetit»  but  a  week  later  an  aftW^tion  of  the  |M'nphend 
uei^es  develo|>od.  Fiivt  there  appeare<i  e<lemaof  both  legs,  and  a  week 
later  anesthesia  (»f  the  feet,  shooting  |)ains,  and  unsteady  g^iit.  Anes- 
thesia bi^m  at  the  fingers  and  invade^l  the  arms.  Some  mns<'les  in  all 
the  oxtrenutics  w:ist<-d  and  showe<l  tilirilhir\'  twit^-htngs.  The  km*e-jerk 
and  the  sujH'rficial  reflexes  wen*  l(»st.  In  f'»ur  we*'ks  of  irc-iitment  the 
ataxia  disappeanxi  and  tlie  muscles  grew  Hrm,  the  fiuins  and  the  [Hires- 
thesia  proving  the  most  intrjietable  symptoms. 

'  Ciu^lKT,  .1.   L.,  JftiHffhurft  t/rr  ffcrichtticfien  Mniieiit.  Berlin,  1881. 

*  Umtion  Mfd.  fUroni^  1887.  '  Wien.  m«d.   Wnchen«ehr.^  1800. 
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Anomnlo^m  Caftea. — Emphasis  ^l^^n]^l  ho  placet!  upon  the  statement 
made  nh(tvr,  tliat  no  syniptonis  (*iin  1h"  ("iinsi<lii£'<l  ^h:^ractt'ri^?tic.  Fatal 
Ciises  havi'  het'ii  n'[Hirt('il  which   prrsiiiti'd   tvpira!   |Hi>rinortem  ap]x.*ar 


ances.  ami  vi-i  ih 


iirin^L^  lilt*  ('Xliiliitrtl  rrn  jKtiii,  vonnting,  or  purging, 


ami 


ill  wluVJi  thirst  wa.^  imt  niai'kt^il  in  Je 


K»'' 


Fatal  Dose. — Two  grains  \a  the  smallest  fatal  dose  of  white  arse- 
nic vc(  repfn*tc)l.  '■  -•  ■'  Suicide  \v;is  ;u*r'(»ni]Ji^lic(J  in  tla-  case  of  a  woman 
who  had  n'ccntly  ahctrted  hy  (akinir  lialf  a  Hnidouncc  of  FowIcr*s  soJu- 
ti<ni,  equal  tn  two  grains  of  arsenic  trioxi<l,  in  broken  dc»ses  within  four 
dayn.* 

Filhreuhorst '^  rejwrte*.!  a  death  in  six  houn*  from  four  and  a  half 
grains  in  xihition  giv^-n  Ity  mistake  to  a  Ujy  of  four  yejti^s.  His  synijv- 
tonis  Were  spasms  of  the  j^iillct,  ret<*h[ng,  vomiting,  hurning  in  tlie 
pharynx,  cutting  alKhiminal  pains,  cramp^»  trcmhiing,  great  prt>stratioD, 
cifllapM',  and  dcatlu  Two  weeks  after  death  the  autopsy  revealed  gas- 
tritis^  dnodi-nitis,  laryngitis,  pharyngitis,  and   congestion   of  (lie   hnigs. 

After  careful  srareh  through  tfic  iitenitur*' of  the  siilij^^ct  ^\'ilthalls* 
states  that  he  has  iaiktl  to  lind  "any  re<"ord  of  the  ch-arly  estiilijished 
death  of  an  a<lult  from  a  dr)se  of  less  than  2  gnunn  {'M '  grains)  of  arsenic 
in  the  stjliil  form/'  This  dose,  taken  l>y  a  woman  of  twenty-seven 
years/  (luiscil  eharactorisllc  ^ynijitoms  eutling  hy  dentli  in  twenty -six 
huurs. 

To  rt-ach  this  erjuclusion  one  nm>i  Ite  very  rigid  in  the  interpretation 
of  the  terra  "clearly  estahlislied/'  igtion*  those  estimates  of  dosage  not 
bawfl  on  oxa<"t  weight,  insist  uixmi  the  ahsojnte  health  of  the  subject  at 
the  time  i»f  administnitioH,  and  eliminate  4ase>  which  show  in  the 
aulopsv  any  other  lesioiih  than  those  typicid  ol'  arsenic.  Until  these 
extraonlinarv  conditions  are  fulfiUwl  we  nuist  de|H'iK!  for  jireoision  of 
determination  n|>on  cxjK^riments  on  the  lower  animuls.  Fortunately, 
wv  are  iiipt  uitfioul  signitinmt  data  of  this  kind.  Rouyer  an<l  Feltz " 
found  thiit  the  aljsor|>tiori^  hy  dogs,  of  (KIK)2''j  gni.  ]xt  kilo  (O.OIK  grain 
p<'r  p<jund)  sometimes,  and  of  0.0(1:1  gni,  jht  kilo  (0,0'21  grain  [kt 
poiunl)  always,  euused  death.  I^Ldiing  the  usTial  alh>wance  fur  IhkIv 
weight,  this  puts  the  fntid  dose  fora  man  of  150  pounds  at  0.17  to  0.20 
gm.  (2.7  to  :S.15  grains).  These  results  ciHucide  hi  ]icrfectlv  with  the 
careful  iuferencH's  made  Uy  (In-  l)est  antlKtrities  (Ilusemau,  KoIh:.']!,  and 
others  ^'  '")  that  they  may  well  lie  consideivd  as  estaMisliing  the  (act  that  ^i 
gniiiis  of  ahsorl>ed  arsenic  woidil  pmhahly  jirove  fatal  to  an  average  man. 

'  Tn\l«ir,   ftn  Pti'iMttriti,  ihint  p«lili<iii,   lS7ii. 

'  Worriili'V,  Microchnnist nf  of  f*fi\Htitif*^   IfiP/i. 

'  Miinn,  Furen.^ir  Mrtlieiue  atu/  Toricttlnffy^  181*8. 

•  I'n^r.   yM.  iiwf  Su,y.  Juur.,  \P4H. 

*  lIolfiTuiTi.  Lrhrhuch  ffrr  flerir/iHirhm  Mn/idn,  Vicnnu,  1880. 

•  Wilthau^  iiTid  Hceker.  Affitknf  JurtMpjnufmrr,  Forntjrir  Medicine,  and  7\>xieolft*^, 

'S.  M.  WhrH.  Thrrnp.  ametff,  DetriiJl.  1885. 
»  Ihu.  d.  h"j>.  PnriMmed  .  lR7o-70,  vnl.  i.,  Wi. 

*  HiKLMHunti,  ifandhufh  der  Tfj-iko/tufir,  lHfl2- 

»•  KnlK'rt.  Lrhrhurft  drr  fnturiknlU'uru .  ttUe  lihtll.  /^mV.m.*,  EJfefin  n7\d  Drteriioni 
Fak'k.  l.ehrbuch  drr  prak.  Tr>j-i h*l"frir ;  <itu  urid  turner,  Principleti  of  Forennic  MedU 
cine;  Tardieu    Ktudf  MMicxt^egni^ 
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Recovery  is  possible  after  much  larger  quantities,  as  the  symptoms 
vary  according  to  the  bodily  condition  of  the  person,  the  state  of  the 
stomach,  and  the  form  of  the  poison.  Kemarkable  recoveiy  may  ensue 
if  the  p)ison  is  taken  in  lumps,'  or  if  vomiting  evacuates  the  stomach 
before  absorption  has  set  in. 

Fatal  Period. — Taylor  *  states  the  shortest  interval  before  death  as 
twenty  minutes.  A  lai^  dose  may  overwhelm  the  entire  nervous 
system  sf)  as  to  bring  about  collapse  and  coma  within  the  hour.  The 
average  peri<xi  is  about  twenty-four  hours.  In  the  sulmcute  cases  the 
fatal  termination  may  not  occur  for  several  weeks. 

Treatment. — The  first  indication  is  to  evctcuate  the  stomach  by  ad- 
iniinistering  an  emetic  mixture  of  a  teaspoonful  of  mustard  and  a  table- 
-spoonful  of  salt  in  a  tumbler  of  warm  water.  This  may  be  repeated  in 
ten  minutes,  or  a  hypodermic  injection  of  apomorphin  or  an  emetic  dose 
of  sulphate  of  zinc  can  be  given.  Where  criminal  poisoning  is  sus- 
pected, tartar  emetic  should  be  avoided,  as  it  will  make  detection  of 
arsenic  more  difficult.  The  stomach-tube  will  prove  valuable  if  the 
stomach  is  not  full  of  mixed  food,  pieces  of  which  would  occlude  the 
o[)enings  in  the  tube.  Large  drafts  of  hot  milk  and  water  will  facilitate 
the  washing-out  of  the  poison.  At  the  same  time  the  antidote  may  be 
given  to  make  the  residua  insoluble  and  inert.  For  this  purpose 
reliance  is  placed  on  teaspoonful  doses  of  dialyzed  iron  or  on  the  freshly 
made  moist  ferric  hydroxid,  to  convert  the  arsenic  trioxid  into  ferric 
arsenate,  which  is  only  very  sparingly  soluble.  In  the  official  prejMira- 
tion,  Ferri  Oxidum  Hydratum  Cum  Magnesia  U.  S.  P.,  two  antidotes 
aiv  combined.  This  may  be  prepared  extempopaneously  by  diluting  half 
an  tmnce  of  fiactura  ferri  chhridi  witli  a  tumbler  of  water  and  adding 
magnesia  in  excess.  The  whole  mixture  may  be  taken  without  strain- 
ing and  re|>eated  several  times.  If  the  ferric  hydroxid  is  prej>ared 
by  adding  ammonia  water  to  ferric  sulphate  or  ferric  chlorid,  then  the 
gelatinous  precipitate  should  be  separated  from  the  excess  of  ammonia 
by  straining  through  a  handkerchief  or  piece  of  cheese-cloth.  To  clear 
the  intestine  a  dose  of  castor  oil  should  be  given.  In  spite  of  evacuants 
and  antidote  it  sometimes  hap(>ens  that  the  pi>ison  in  the  form  of  a 
jM)wder  adheres  unchanged  to  the  folds  of  the  mucous  membrane. 

Postmortem  Appearances. — Putrefactive  change  is  usually  retarded 
when  the  IkkIv  is  permeated  with  arsenic.  If  the  dose  has  been  lai^ 
and  life  prolonged  until  absorption  couM  take  place,  this  preservative 
ctftH^t  will  <»ften  keep  the  viscera  free  fn»m  gases  and  putrid  odors  for  as 
long  as  seventeen  months.  A  smaller  d<x<*e,  esj)ecially  if  rapidly  fol- 
lowe<l  by  dt»ath  before  general  diffusion  could  occur,  would  not  have  the 
siiine  action.  The  pathologic  changes  induce<l  are  usually  those  of 
gastro-enteritis  common  to  the  class  of  local  irritints  of  the  stomach  and 
bowels,  and  if  the  patient  should  survive  for  a  number  of  hours,  the 
absorl)ed  poison  will  set  up  fatty  degeneration  of  the  lu^art,  liver,  and 
kidneys. 

Month,  PharifHx^  and  Ksopha(juH, — The  reix^attnl  acts  of  vomiting 

»  H.  (\  WockJ,  ThrrapruiicH,  etc.,  1874.  »  Tuylor,  On  Pi>iaons,  1876. 


HTOHArH    FRuM   A  CArtR  UP   Aot'TK   AbSBMCAL   ToieONiya  (VOH   UoFMAlfN). 

A  woman  HjE^ed  twenty-nine  yemn  wu  poiwnvd  with  Hnuiaio.  On  Mfty  ifTth  she  waa 
Ami  tftkeii  with  voiuitiug  »ii(t  iKurrhea.  cvt<ntiiatiii|yc  in  death  nn  Juiifi  4th.  Though 
thorv  had  bcuii  2k;vimi  days'  [(rufiiM'  vuuiiliiiK  aud  diurrlu'ii.,  a  luiitfitltTMbk'  quuntity  uf 
untuniu  wiu  fuuiid  in  the  tUutd  body.  8he  htul  no  nysleiuatic  mi'Uk-:)!  atti'iiliun.  The 
n4M:rniw.v  showed  a  flabby,  ytUnwish,  find  dilattnl  heart,  with  tdnudy  Hwilling  of  the  niqs- 
rtilar  fliHTK,  Rurh  rho  livrr  and  kidni-yti  nvrc  thtr  sua U  of  immmibymatoua  degeuera- 
tion. 

The  Htotuaoh  was  niodemu-ly  difiCciidcd  with  a  wat«ry,  tnrhid.  bl(H)dy  fluid.  The 
inner  vrall  wait  inurkfdly  MwcIUtd,  Mit'UMU'd,  iind  congest*^.  On  thu  cri-M!*  of  the  rugv 
Were  ecuhyiuutic  |H>inUi  cloiuily  ^t,  and  mixed  with  tlieiu  woru  injectc<l  vt;Hi>ulH.  At  the 
niiildlenf  t!ie  (jToattr  curvature  were  dark-red,  eircuniseribed  areaH  of  couflaeut  eechy- 
niik^efl  dAuuded  of  epithelium,  rpoti  and  around  thcAO  areax  wa4  a  flno,  f^nnHith,  brlght- 
ycMow  depcMiit.  TU«  intcjttincA  cnntained  a  lartrc  quantity  of  watery,  tnrbid  Ihiid  rcaom- 
blinK  rice-water.  The  aiiiccmit  nienilimnp  waa  palo  viutet  iu  color  aud  oiiuately  iioediHl. 
Ita  epithelium  was  looae  and  tidily  su|*a»led. 


bring  the  poison  up  from  the  stomat-h  uion'  or  less  dissolved  and  active. 
Iiirtaniniatory  <'Iian;:o  -sets  in  at  i»iurt',  ami  tho  iipiier  part  i»i'  tin*  alt- 
tu  VI I  tar y  I  nu't  will  |  ire.se  ri  t  vi  i  lurged  vcs?^L•li^,  redd  i  n  L'd  patches,  a  nd 
cr(j?*iunij. 

Slouittfh. — Tlu'  lining  lucmhriiiuMtf  the  sloinaoh  may  be  t-overed  with 
II  UmizU  tJiunis  or  lymph  in  vvbirh  white  jmrtieli's  ol'  the  puisnn  will  be 
iiiibedtled,  or,  it'  Puri.s  ^wvn  has  Iwvn  taken,  there  may  Ix'  |iatelie.s  of  a 
Lright-gn-eii  color,  Sunetimes  the  arsenic  jienetratiiig  the  j^astrie  walls 
as  far  as  tlie  |H*riloneum  has  bt'cu  turnetj  into  yelhiw  sidphid  by  the  resie- 
tiiMi  wilb  liydm^^-en  suiphtd  !►(' putreliietion  (sre  Plate  5).  The  niueus  ilsclf 
amy  lu*  abimdant  ami  ihnU,  i'i>ntaini]ig  bl)>od.  Small  dnrk-reil  dots  of 
ett'iisetl  bJiHPil,  looking;  like  flea-bites,  may  stud  the  siirfiiee  of  ihe  mem- 
bmne,  itself  a  |mler  red,  obviousiy  due  todifi\ised  iiiflai)imati<a».  Ujhui  the 
prominent  folds  of  the  mneous  membrane  these  etVnsioiis  may  run 
toijether  in  wrll-maik*il  strniks  of  djirk-nnl  e*>lor.  The  inflamnuitiiin 
may  inviilve  the  other  eouts  of  tlu-  stomach,  iiml  nil  nf  tiara  l)e  found 
thiekeneti  and  cc^n'Ugat^^l.  (M-jisioiially  hwalized  ^mpn-ne  ensues. 
Rarely  does  the  iiitbmiiiuiliini  |a*o^ress  to  nU'enition,  and  still  more  nirely 
does  tlie  nicer  involve  the  whole  stnietnre^  cnusia^  pert'onitinn. 

While  some  dr-fjive  of  ^istrie  inrinmnvalion  will  nearly  nlways  be 
iomiil,  it  is  im|n»rtant  tit  note  tliat  d*iith  may  cMM-nr  from  tlie  eerehral 
efte<'-ts  ending  in  etuna,  while  the  mischief  done  to  the  stomach  may  lie 
insiji^niticaint. 

liitrjifiiff'it. — If  death  he  delayed  for  several  days,  the  whole  length 
of  the  inteNtimil  tniet  may  Ite  lnH:imed,  lint  nsnally  the  .'^mall  intestine, 
and  more  fre<^uently  tlic  duodenum,  ahme  will  be  involve<l.  There  is 
diflnsefl  Mnlness,  with  scnttere*!  |)atehes  of  a  deejier  hue,  and  the  contents 
n»av  lie  bloodv,  or  |MM'h;ips  yellow  frmn  the  fonmition  of  yellow  siilphid. 
Like  the  stoni;ieh,  l\iv  intestines  may  sliow  little  or  no  hi^n  of  intiam- 
mation,  even  with  the  ar>enie  present  in  eimsidenible  amount,  the  death 
bein^  dne  to  the  (^i!eet  on  the  eeutnd  nervous  ?^ysteni. 

Chunks  in  remote  jwvrts  may  [»eeiir  if  life  l>e  pnilongeil  for  a  immber 
of  honi*s,  an<l  are  tnost  eonspieiions  in  the  JnnH,  finr,  and  kidnrtfu.  Any 
or  all  of  these  may  show  fatly  de|:"ea(  r-iition.  The  heart  is  the  K-iit  of 
elVn>iohs  of  IiIoimI  under  the  erahHtirdinm,  esjK'eially  of  the  left  ventricle. 

Chronic  Poisoninsr- — -Peculiai'  i*eatnr<^  are  fbnnd  in  elironie  jM>is<m- 
ing  thnt  Inive  triven  rise  to  the  tlu-on'  that  arsenic  is  nnmtfafive.  Care- 
ful invfsti^atiiin  shows  tb:it  the  p"*ison  is  not  stoi*ed  np  in  the  tissues  for 
jiuch  a  leii|rth  of  time  as  iire  h'ad  and  merenry,  th<uij^'h  the  elleets  ii]vpear 
to  aeeumnliite  in  fi«ree  an<l  prnivity. 

Arsenie  i^  readily  dilfnsible,  mid,  pnssing  to  the  tissues,  abides  for  a 
few  weeks  am!  then  is  eliminated.  Tfie  dose  n»ay  l>e  eonsiderable,  yet 
if  the  [tiitient  lives  for  tluHH-  weeks,  the  iirMiiie  n^siy  !i:ive  entirely  dis- 
apjX'aR*<l  Irom  the  nift  tissues,  but,  as  Jiionanlel  and  I'onehet  found,  it 
may  still  be  detected  in  the  bones.  On  the  other  hand,  cases  are  recorded 
where  the  poison  has  been  found  in  the  liver  and  l»ones  after  two  and 
even  six  months.  In  medii-id  pnietiee  it  is  en^titniMrv  to  pive  Fowler's 
solution   in  ji^riidnally   increasing  d<»ses  until  the   limit  of   tolerance  is 
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reached,  denoted  by  the  appearance  of  puffed  eyelids  and  loose  bowels. 
The  dose  is  then  reduced  progressively.  If  the  full  dose  is  persisted  in, 
the  symptoms  of  chronic  poisoning  supervene. 

The  |>oison  has  been  known  to  enter  by  many  avenues — inhaled  by  the 
lungs,  swallowed  in  food  or  as  excessive  medication,  applied  to  the  skin 
by  mistake  in  cosmetics  or  in  the  red  dye  of  socks  and  gloves.  The 
person  falls  into  "  poor  health,"  losing  appetite  and  all  desire  for  exer- 
tion. Soon  twinges  of  pain,  especially  sudden  colic,  will  apj>ear.  Com- 
plaint is  made  of  "  sickness "  and  faiutness.  The  eyelids  puff,  the 
conjunctiva  is  reddened,  and  the  eyes  become  very  sensitive  to  light 
Such  signs  of  indigestion  as  occasional  vomiting,  colic,  and  chronic 
diarrhea  arise.  The  color  fades  from  the  face,  the  complexion  becoming 
waxy.  The  |)er3on  is  said  to  have  a  wasting  fever.  Progressive  weak- 
ness and  loss  of  weight  prevail  throughout.  The  Iiair  l)ecomes  dr^-  and 
may  fall  out,  and  the  nails  are  brittle  and  loose.  The  skin  may  exfoliate 
or  show  spots  of  darker  hue,  with  eruptions  of  eczema  or  erythema. 
The  mouth  may  lose  patches  of  mucous  membrane,  form  ulcers,  and 
show  the  symptoms  of  salivation.  The  throat,  nose,  larynx,  and 
bronchial  tubes  may  be  affected  with  a  catarrh,  cauising  cough,  bloody 
exj»ectoration,  aphonia,  and  copious  coryza.  At  a  later  period  the  nerve- 
fibers  become  inflamed  and  d(^neratiou  of  this  stnu'ture  is  a  conse- 
quence. At  first  the  sensory  nerves  indicate  the  mischief  going  on  by 
attacks  of  numbness  and  tingling  in  the  extremities,  which  are  followed 
eventually  by  total  absence  of  nomuil  sensation,  or,  it  may  be,  by  pain 
and  tenderness.  When  the  motor  nerves  of  the  hands  and  feet  are  in- 
volved, there  are  loss  of  power  in  them  and  wasting  of  the  affected 
muscles.  Even  if  the  jK>ison  is  discontinued,  the  paralysis  usually  lasts 
for  many  months,  recovery  lx?ing  very  slow  and  generally  incomplete. 
The  paralysis  may  extend  until  it  is  general,  and  death  ensue  from  fail- 
ure of  the  heart  due  to  fatty  degeneration.  A  horny  condition  of  the 
palms  and  soles,  or  keratosis,  may  be  produced  by  the  long-continued 
use  of  arsenic  as  a  remedy  in  chronic  psoriasis.* 

Arsenical  Applications. — Deaths  have  been  recorded  from  applica- 
tions of  nrsenie,  with  homicidid  intent,  to  the  rectum-  and  the  vagina. 
It  has  |>ois(>ned  when  used  as  a  urethral  injection. 

Habertla  has  reportal  a  case '  of  suicide  by  means  of  arsenic  <nm- 
tained  in  a  i>a}>er  bag  inserted  into  the  vagina.  IncidentJilly,  he  referred 
to  the  instances  of  a  |)erson  who  murdennl  three  of  his  wives  successively 
by  introducing  arsenic  into  the  vagina  after  connection ;  of  a  single 
woman  who,  finding  herself  pregnant,  attempted  to  produce  abortion  by 
tliis  means,  but  killed  hers<»lf  thereby  ;  of  a  prostitute  murdered  by  a 
man  who  iutr<xluce<l  a  quantity  of  arsenic  into  the  vagina,  wrapj>ed  up 
in  a  knot  of  horsehair. 

In  these  cases  of  absorption  from  muei>us  surfaces  and  also  when 

*  Hutohinsini.  Arrhirrsnf  Su/jffry.  1895.  Other  cases  have  lieen  repurtwl  in  the 
Bame  j<uirnHl  (ml.  v. )  showinij  tliiit  the  corns  and  other  simihirj[Tniwths  aft4*r  years  of 
use  of  nrspiiic  tend  to  take  on  inaU<;nant  action  and  lM»o*>ine  opitholin)  <*ancer. 

*  Fodere,  Mid.  legale.  '  Cenfralblatt  fur  (H/niikologie ;  Brit.  Mni.  Jour.^  1897. 
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upfilied  to  the  uubruken  £'kin,a.s  oiiittiu'iitj  lutioiij  or  powder,  the  sym|>- 
tunis  aiv  tmich  iIm'  sumo  as  hIhmi  taken  by  ttie  month.  Tliero  ih,  first, 
a  \i>csi\  iiiHaniniation,  soun  fiiHiiwi'd  by  nausea,  vomiting,  thirst,  pain, 
<liarrheaj  Mippn/sned  iiriiu-,  ami  nervons  bymptoms, 

An  anseniml  ointmci»t  applirti  to  the  sculp  of  a  thiid  to  cure  an 
eruption  cuuswl  druth  in  tvu  days,  wiili  symptoms  at'  pistro-eutcritis. 
Thr  pnstriinrU'Mi  aji|H."uraun'.s  vvrio  rt?d]K»ss  and  IwilMniniation  oC  the 
stoinarh  and  btf\vt'l>,  and  tlif  piMMUi  wa-s  dotorlt'd  in  llu*  pistrii'  cMHitcnts 
aud  tlie  liver.  By  mistake  white  arsenic  \va.'<'di>|)ensed  l"or  a  dusting- 
pttwdcr  U*  the  skin,  witli  ililal  eonso<|tieni.t?.s  to  17  ehiUh'eiK'  Arseni«»l 
jiht^ters  useti  to  remove  tiirmirs  liuve  had  severe  syi>tcnnc  etiiects,  and  even 
(leath  has  hti'n  euiised  by  tlnTii.'  In  sneh  eases  the  jtoison  has  been 
fomul  to  be  (listrihuted  throughout  llie  body. 

Arsenic-eating:. — In  view  of  the  deadly  nature  of  this  poison,  it  18 
not  surjtrising  that  to.\ ieoh tgists  wwv  for  a  lon^  time  skepti«d  as  to  the 
]>ossibilttv  nf  ercntiufi;  u  toli-ranee  for  arsenic  It  bus  lieen  pr<ived  indu- 
i>itnhlv  tinit  iu  Styria,  Lower  Austrin,  and  India  individuals  h;ive  l)eon 
i'linuii  wilt),  by  earefully  itiereitsiii^  the  dose  tit  lotiir  intervals,  liave 
aecuBtimuHl  themr^elves  to  take  with  impnnity  whnt  in  others  M'onid 
prrxhiee  |w>isonons  syniptnnis. 

Tiiese  arseuie-eatcrs  take  for  twenty  or  thirty  years  from  one-half  a 
fjnn'n  to  two  pniiiis  t\v  even  ninro  of  arseuie  triri.xid  at  intervals  nf  once 
a  week  or  oftener,  with  the  intent  to  inereuso  their  p<^iwers  of  endunince. 
The  fx'rsons  examined  have  b<^n  robust  men  who  lejui  an  active  nmun- 
tiiin-eliniblna:  life.  It  is  not  nnliki'ly  that  to  a  high  ronstitutional  p>wer 
of  resistance  t!iey  add  un  utuisual  activity  of  (lie  excretory  orjrans.  They 
appear  to  be  eH|H'cially  liable  to  siuhkni  (h^tli. 

Sk<'ptieism  has  jriven  place  to  crtninlity,  and  popular  writers  have 
hel|HHl  to  create  the  impression  that  there  are  villajie  comnuinities  who 
indulge^  th<'nis<4ves  in  arsenic  as  others  do  in  tohueco.  This  is  not  well 
founded,  nor  is  tla^e  evidcm-e  to  >upp(trt  the  opinion  that  nuKlerate 
arsenic-tiikinp  is  common  among  Amerieuns  who  wish  to  improve  tlieir 
oomploxiiin,  Anumg  its  tnmsient  ]>atliologic  effects  are  u  cleur  pallor^ 
sometimes  a  circumsfTibeil  flushing  of  the  cheeks,  and  n  glist<'niug  <pf  the 
eve,  Thest*  wmhi  |tuss  into  a  waxy  skin  and  pid!y  eyelids — anything 
but  pleasing  to  hfok  U|Hin.  Yi^ry  rarely  it  happens  that  a  person  for 
whom  F<»wlcr*s  solution  has  bci'u  pres<^rihed  will  take  it  of  his  own 
volition  to  H'store  his  health,  hut  a  iM-rsisteiice  in  the  habit  is  socMi 
found  to  In.'  prejiidieial  anil  the  dctse  given  up.  Physicisins  e<insitler  it 
doubti'ii!  if  any  considerable  number  of  persons  Hnd  it  fompiitible  with 
e4unfort  for  more  than  a  brief  pericid. 

In  trials  for  arsenical  [>oisontng  it  is  the  custom  for  the  defense  to 
broach  the  fbeorv  of  arsenie-e;iting  to  account  for  the  arst*nic  found  in  the 
hi^ly.  A  celebrattHl  instatiee  was  the  case  of  Mrs.  Maybrick,  eonviet<il 
of  poiscmiiig  her  husband  at  Liveq>oob  England,  in  1889.^     The  sym^i- 

*  WfMidman  find  Tidy,  Hnnti-Fk»>k  uf  Fomim^  Mrtfirinr  and  T'tricoloffyy  1877. 
'  Tardifu,  Etutfr  Med  iet*- Li  gale  sttr  I'  Empoiaofmement^  Paris,  1867. 

•  Out^a  Ntap.  Jiep.,  1889. 
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toms  were  diagnosed  by  the  physicians  two  days  before  death  as  the 
result  of  a  succession  of  arsenic  doses  given  within  two  weeks.  .  The 
husband  of  the  accused,  after  tea  on  April  27th,  had  an  attack  of 
vomiting.  On  April  28th  the  vomiting  continued  and  the  lower  ex- 
tremities were  stiff.  After  lunch  on  May  lat  and  for  three  days  there- 
after he  was  again  sick  and  retching.  A  week  later  the  vomiting  had 
not  left  him,  his  throat  was  dry  and  sore,  and  his  bowels  were  very 
loose.  A  diarrhea  with  straining  at  stool  was  marked  on  May  Sth^ 
worse  on  May  9th,  and  death  ensued  on  May  11th. 

The  postmortem  appearances  corresponded  with  the  symptoms,  and 
arsenic  in  small  amount  was  found  in  the  liver  and  intestines.  Among 
the  effects  of  Mrs.  Maybrick  were  found  packages  of  arsenical  rat- 
poison,  white  arsenic,  and  arsenical  fly-papers.  The  list  of  things  about 
the  house  found  to  contain  arsenic  numbered  fourteen.  She  claimed 
that  she  made  extracts  of  the  ily-papers  for  use  with  the  various  other 
forms  of  arsenic  as  cosmetics.  Having  been  seen  to  put  something 
secretly  into  the  bottle  of  beef-extract  used  by  her  husband,  found  after- 
ward to  contain  arsenic,  she  stated  in  her  defense  that  at  his  request  she 
put  in  a  white  powder  he  was  in  the  habit  of  using.  A  colored  servant 
testified  that  years  before,  Mr.  Maybrick  would  put  arsenic  into  his 
beef-tea.  It  was  shown  that  the  accused  was  on  bad  terms  with  her 
husband  and  was  carrying  on  a  liaison  previous  to  and  at  the  time  of 
his  death.  Under  the  instructions  of  the  court  the  juiy  discredited  the 
stoiy  of  arsenic-habit,  found  her  explanations  unsatisfactory,  and  con- 
victed her  of  the  poisoning. 

Tests  in  the  Solid  Form. — ^When  undissolved,  it  is  easy  to 
recognize  the  poison  by  heating  it  in  a  sublimation  tube  and  applying 
other  tests  to  the  deposited  vapor. 

1.  Sublimation  Test. — ^Arsenic  trioxid  sublimes  without  fusing  at 
a  temperature  lower  than  218°  C.  (424°  F.),  the  sublimate  under  a 
lens  presenting  octahedra  and  modified  forms,  such  as  tetrahcdra  and 
dodecahedra  (Fig.  37,  c). 

Fallaciea, — The  octahedral  form  distinguishes  the  minute  arsenical 
crystals  from  other  volatile  white  solids  subliming  at  this  temperature, 
such  as  corrosive  sublimate,  calomel,  and  oxalic  acid.  While  many 
authorities  "assert  that  the  sublimate  of  antimony  oxid  is  always  amor- 
phous, according  to  Wormley,  Witthaus,  and  others,  it  may  sometimes 
occur  as  octahedral  crystals  like  arsenic. 

2.  Reduction  Test. — This  test  is  applied  to  any  solid  compound 
of  arsenic,  including  Paris  green,  the  two  sulphids,  and  any  arsen- 
ite.  The  dry  substance  is  introduced  into  a  retluction  tube,  part  of 
which  has  l)een  drawn  out  to  a  small  calilxT  at  the  bottom.  It  is 
covered  with  six  times  the  quantity  of  a  well-dried  mixture  of  three 
parts  of  sodium  carlx>nate  to  one  part  of  potassium  oyanid.  Heated 
gently,  some  moisture  may  first  appt'ar  on  tlie  tube.  This  can  be  re- 
moved with  a  .spiral  of  filter-paper,  a  swab  of  absorbent  cotton,  or  by 
gently  heating  the  moist  glass.  When  the  tube  is  drj',  apply  strong 
heat  to  the  flux  and  then  to  the  arsenic.     The  arsenical  compound  is 
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reduced  to  mt^tallic  arsenicj  wliidi  is  di'jH'}-ite<l  higher  up  on  the  tube 
as  n  inirror-liko  ring,  h\lu^k  .sbiidiiig  to  hniwri  or  ^n\\  (Fig.  'M,  a  anti  />), 
Fallacies. — Tlie  (^onipKmnds  of  anlitiKniv  yiel'l  im  mirror  witli  this 
flux,  but  the  compounds  of  mercury,  cudmiuiu,  trlhiriuinj  and  sel(  nium 
may.  When  viewed  by  u  lens,  the  mercurj'  mirnir  is  found  to  have  a 
fringe  *if  glolndcs.  To  distinguish  the  urseniettl  mirn>r,  the  end  of  the 
tnl>e  must  be  broken  nil' and  the  ring  h<'uted  with  the  tube  aslant.  The 
air  piaying  tjver  tlu;  hot  arsenie  will  (oxidize  it,  and  the  mirror  will  be 
vajx>rized  and  ap|Myir  on  tlie  cooler  jiarLs  of  the  lube  as  njiniite  white 
crystals  of  arsenic  trioxid,  octahedral  m  form  (Fig.  ;J7,  c).     If  another 
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And  6  kre  two  re4lut-tinn  Ui\n:»  »U*\wiu)i  nnxiiical  mirror  afLcr  reduetlOD  teat;  c,  octa* 
bedra  of  AnjOg  subluuftte,  maguified. 


Specimen  is  treat<»d  with  a  warm  Bolutinn  of  chlorinated  lime,  the  mirror 
will  dis.solve  in  a  nuuiner  ehanicteristie  of  arsenie. 

Dcfieacif, — If  -pi'yp^  of  a  grain  nf  arsenic  be  tested  in  a  tube  con- 
tracted to  ^(j-  of  an  inch  in  diameter,  it  yields  a  visible  sublhiiatc  which 
will  resublime  and  sbov/  many  crystals  of  arsenic  trioxid.' 

Tests  in  Simple  Solutions. — When  the  poison  has  been  obtjiined 
in  solution  frt^e  fiiini  organic  or  other  matter,  the  followitig  test«  will  help 
Ui  idenlifv  It : 

I.  Ammonio-sulphate  of  Copper  Test.— Enough  of  the  reagents 
for  the  test  can  Ik-  freshly  made  by  putting  alwiut  5  drops  of  ammonium 
hydroxid  in  a  test-tulie  and  diluting  it  with  10  c.c.  (3  fiuiilnims)  of 
water.  To  this  dilute  ammonia  water  a  weak  solution  itf  co|)per  sul- 
phate is  addtnl  until  the  bluish-white  pre<'ifutate  ceases  to  dissolve. 
The  slight  excess  of  euprii*  hydroxid  should  be  remrn'ed  l)y  iillnition. 
The  clear  blue  s4ilution  adde^l  to  a  solution  of  arsenic  trioxid  will  throw 
down  a  bright-green  precipitate  of  cuprle  ursenitc — CullAsO^  (Scheele'a 

'  Wurmley,  Alicru-VAcrniatr^  of  foieurtgf  1885,  j>.  25&. 
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Jlreenou*  sulphid  [irodueed  in  hydnjgon  gulphid  and  hydrochloric  acid  tert 

fur  ai-senic. 


Uupric  AfMmt^  produced  in  lunnu^Dio-aulphaU*  of  copper  le«t  for  arseDic 


Silver  nr^enitc  produced  in  ainmi>tiio-nilmte  of  silver  ti?Bt  fur  arspuic. 


i 


Silver  vsenikle  produced  m  &nenic  sulutiona  by  treatment  with  silver 

nitrate. 


i 


Aotimonoiu  sulphld  pn^duced  in  hydrogen  sulphid  teut  for  untimotiy. 


dUnnie  tulphid  produced  la  hydrogen  «>u1phid  te«t  for  stannic  ccnjpoun«U. 
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green)  (No.  2,  Plate  6).  A  portion  treated  with  ammonium  hydroxid 
ilissiolves  as  a  clear  blue  liquid  ;  another  i)ortion  will  make  a  colorless 
solution  with  nitric  acid. 

Falldcieti, — While  no  metal  but  arsenic  yields  the  green  precipitate, 
different  organic  substances  give  a  green  color,  and,  therefore,  interfere 
with  it.  The  arsenic  precipitate,  when  dried  and  subjected  to  the  reduc- 
tion teat,  will  give  the  metallic  mirror.  Dissolved  in  hydrochloric  acid  and 
subjected  to  Kciusch's  test,  the  metal  deposit  will  show  on  copper-foil. 

Ddlcacy. — A  green  response  has  been  obtained  from  j^^i^q  of  a 
grain  of  arsenic* 

2.  Ammonio-nitrate  of  Silver  Test. — To  prepare  the  reagent, 
freshly  dilute  some  ammonium  hydroxid,  as  statetl  in  the  last  test, 
and  add  to  it  a  strong  solution  of  silver  nitrate  until  the  precipitate 
of  silver  oxid  formed  ceases  to  dissolve.  This  reagent  yields  with  solu- 
tions of  arsenic  trioxid  a  canary-yellow  precipitate  of  silver  arsenite, 
Ag^AsO^  (No.  ,3,  Plate  G),  which  dissolves  in  ammonium  hydn)xid  and 
in  nitric  acid,  but  not  in  sodium  hydroxid.  If  dried  and  heated  with 
flux,  as  in  the  reduction  test,  silver  arscnite  will  be  identified  by  the 
metnllic  mirror  formed  on  the  cooler  part  of  the  tube. 

FfiUacies, — Other  chemicals,  such  as  phosphoric  acid,  the  alkaline 
iodids,  and  bromids,  will  give  a  like  yellow  precipitate. 

inter fert'nceH, — The  chlorids,  hydrochloric  acid,  and  organic  matter 
decompo.sc  the  reagent  and  interfere  with  this  test. 

Delicaoy, — Minute  yellow  flakes  are  yielded  by  ^^^q  of  a  grain.' 

3.  Bettendorff's  Test, — A  freshly  made  solution  of  stannous  chlorid 
is  added  to  the  suspected  material  dissolved  in  strong  hydn>chloric  acid. 
Having  immersed  a  small  piece  of  pure  tin-foil,  the  mixture  is  heated  ; 
if  arsenic  is  present,  a  brown  color  or  a  gray-brown  precipitate  of  the 
metal  is  f«»nned. 

Delmiey. — A  brown  coloration  is  yielded  by  i^^^^^  of  a  grain,  fomi- 
'"^  5^0TiyT7o  "^  ^^^^  hydrochloric  acid  mixture. 

Tests  in  Complex  Solations. — To  detect  the  arsenic  in  solu- 
tions with  other  matters  the  following  tests  are  useful  : 

I.  Hydrofi^en  Sulphid  and  Hydrochloric  Acid  Test, — If  the  solu- 
tion, acidifleil  with  hydrochloric  acid  and  warme<l.  In?  subje<'ted  to  a 
current  of  woll-washe<l  hvdrogtm  sulphid,  bright-yellow  arsenic  sulphid, 
AsyS^  (No.  1,  Plate  6),  will  be  thrown  down.  This  dej>osit  is  insoluble 
in  cold  hydrochloric  acid,  but  hot  nitric  acid  de<M)nip>ses  it  and  forms 
solution  of  ai*scnic  acid.  It  will  dissolve  in  the  alkalis  and  in  ammonium 
sul]>hiil. 

h\xU<mefi. — Yellow  or  orange  precipitates  may  oc<*ur  fn^m  cjidminm, 
antimony,  and  tin,  and  the  j>ossiblc  sepirtition  of  sulphur  from  the 
hydrojicn  sulphid.  To  verify  the  natun'  of  the  pnvipitatc,  it  should 
be  so]«inite(l  by  liltration,  dissolvetl  in  ammonia,  eva|>onite<l  to  dri'ness, 
and  subjectisl  to  tlic  ndnrtion  tvM  and  the  resubliming  of  the  metallic 
mirn>r  to  octaIic<lral  crystals, 

'  Wonnlpv,  Mirrorhfmistry  of  Fuisona,  1885,  p.  264. 
'  WonnW,  ibut.,  1885. 
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Deiicac^f. — A  yellow  turbidity,  ending  in  a  good  deposit,  has  been 


obtaiiUHl  in  mi 


t-mW  Kra"*- 


m 


2.  Qutzeit's  Test. —  in  a  tfst-tuhc  rontjiining  1  c.c.  of  tlu^  piis- 
j>ected  .si»lutii>n,  either  ueid  or  iieiitml,  [Hit  uIkhiI  1  gniin  4if  phemicjdlv 
pure  zinc  and  5  r.c.  "fa  (»  piT  (;eul.  solution  of  nulphurif  ucid.  In  11k* 
U|>f>er  jKirt  of  die  tube  iuHirt  ti  plug  f>f  absorljont  ctittnn  nmistcnni  with 
lead  aretute,  ami  <'l!is|j  ovi-r  the  month  of  thn  Inho  a  cap  made  of  three 
layers  of  iilter-pripcr.  Having  wi^t  only  thi*  ujipcr  hivcr  with  i\  drop  of 
8iiturated  Hthitioii  of  silvtT  nitrate,  net  aside  in  a  dark  Ixix  for  a  time, 
Ar.'^enie  will  eanse  on  thr  paptT  ji  hriglit-ypUow  spot,  whieh  darkens  by 
SL'panition  of  nietallie  >ilvi'r  when  \\:\Xvr  is  a|>- 
plie^l  to  it.  'Jlie  color  niiidc  bv  antinionv  i>  at 
no  time  yellow,  but  is  at  once  brown  or  black. 
3,  Reinsch's  Test.* — The  jmnly  of  the  ma- 
terials for  this  test  may  l»e  establislHti  by  a  blank 
ex|K'nnient.  A  fi'W  sli]>s  of  bright  fojipcr-ibil 
should  be  put  into  pun-  water  et»ntaining  one- 
sixth  |)iirt  of  iiydroeblorie  aoi<l,  nml  then  lieat 
ap]>lied  so  iw  to  b<jil  for  five  minutes.  The 
C4)]i]>er  n'nniiuinLT  bright,  the  hytlrochloric  aciti 
may  bo  assinuc-d  to  be  pure  ;  Imt  <'vi'rv  tletail 
of  this  test  and  t^tlu^.■^  nuist  he  paralleled  by 
blank  ex]>criinetits  before  the  analyst  can  l>e 
sure.'  Having  added  one-sixth  volume  of  hy- 
droefilorie  acfil  to  the  solution  to  be  te.-ted,  a 
strij)  of  ]mre  i^^jppc'r-t'iil  is  put  into  it  and  the 
whole  boiled  for  a  tew  minutes.  If  ai*senic  be 
present  as  arsenons  acid  or  arsenites,  it  is  de- 
positee! as  a  dark  tiltu,  purple  to  steel-gray  in 
coUtr.  Fn»m  arsrulr  acid  it  is  depositetl  only 
when  the  sf>bitious  arc  strong. 

Fafheitv. — A  coaling  will  be  left  on  the  cop- 
|>er  l»v  arsenic, antimony,  njcn^'urv, bismuth, g<»ld, 
and  [jiatinurn;  vwn  prohuigi-d  bniliugin  hydro* 
rhlorirurid  niay  tarni>h  it.  T<»  verify  the  arsen- 
ical lilm,  the  copper  slip  shouM  be  washe<l,  dried 
with  fiher-pa|>er,  rolled  into  a  cylinder,  and  inserted  into  a  bard-glass 
tube  o]K'U  al  Itoth  e[ids,  all  by  means  of  forct^jjs,  the  linger  not  touching 
the  loiL  When  the  ln^U  of  a  s]Hrit-hirnp  is  applied,  the  metallic  libn 
sublimes  and  is  dcjio^iltil  on  the  tuln*  as  a  ^hite  ling  nf  nctaliedral  crys- 
tals of  arstnic  trio.\id,  which  will  ilissolve  in  wat<T  and  respind  to  am- 
nioniiuiiti-ate  of  silver  and  the  other  tests  given  alx>vc. 

Besidu.s  arsenic,  there  are  two  other  metals,  antimony  and  mercury, 

'  AViinrtley,  Min'orhfmi.-'trf/  of  p^isc^nn,  IRS-'j. 

'  C'onrtull  nUv  set'tK'n  nn  (rfiioml  Princi|il*»j»  of  T«aipnlo(;y.  p.  3'J7- 
*  As  onliimry  mpncr  itself  riiav  rontnin  inscnic.  it  should  l>c  (fsted  bv  firet  piving  it 
a  wilislu'd  eurtiu-e  itiul  tlioii  dn.jipiii^'  a  »Mnipl».'  iiiUm  boilini;  luixlure  o^equnl  parU  of 
ecduiini)  iif  I'lilorid  of  iron  and  pure  strong  hydrochloric  acid.      If  impure,  Hrsetiic  «riLl 
ahow  ojt  ti  hlAc.k  cuating. 


Fifl.   ^ 


AppAratuB   for  Oul- 
ult'B  U-bt  for  areculc. 
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which  make  a  >'ublimate  under  these  conditions.  Mercury  makes  a 
sublimaUi  of  ±^hi^ing  glohuk> ;  tiie  antimony  sublimate  is  generally 
amorphous,  but  may  be  in  <»ctahe<lral  rnstiils. 

To  establish  tlie  ai^enical  nature  of  the  sul*limate,  the  ootahwiral 
crvstal-^  must  In?  woll  tlctincd.  In  iirder  to  p^-t  thu  crvstals  di'jK>.^itcd 
on  a  j^lass  ^li*k■  cnuvenieiit  for  the  use  of  a  (juartor-fnoh  oljjcrUvc,  the 
foUowing  manipulntioHK  will  1m?  useful:'  Having  obtaiiiotl  tho  arsenic 
stain  on  copper-foil,  the  foi!  i^  reniovt^l,  wajilied,  and  dnt'<l  without  i*on- 
tact  with  ihr  tini^crs,  and  cut  into  narr(>w  stripj*.  A  suliliriiiii^  lube  >[ioulil 
be  made  of  thin  ghisr*.  diarnctiT  onc-iiuartcr  of  an  inch,  leiiirth  one  and 
(hree-eij;htli.s,  scah^l  at  one  cud,  and  a  lip  turuc<l  back  at  the  other  oi»eu 
end,  sf>  that  it  will  hold  when  hung  in  an  o|Hniit)g  made  in  a  sheet  of 
brass  four  inches   by  two.      Tlie  sheet  of  brass  should  be  laid  upon 


Pro.  39.— Snbltnate  of  anenlc  irloxld  (magmlllcd  140  dlameten), 

the  ring  of  a  retort-stand,  with  the  tube  suspended,  and  then  the  tube 
warme<^l  f-o  as  to  dry  it.  After  e<M»ling,  the  tul»c  rci.vives  the  strips, 
and  a  microsc(»|>e  slide,  dneil  by  heat,  is  placeil  ujxui  it.  The  glass 
subliming-tul>e  -ihould  then  be  heated,  so  as  to  jiemiit  the  flame  to  play 
als<t  on  the  InHtom  of  the  brass  plate.  A  whitish  sublimate  will  api>ear 
on  the  glass  slide  in  a  few  seconds,  but  the  heat  shuuld  nitt  \xi  with- 
drawn until  the  white  |>atch  Ix^ins  to  cleiir  up  at  tlie  edges  and  has  a 
diameter  of  one-t|uart«r  of  an  inch.  The  (%»ld  slide  examined  by  a  one- 
qnarltr  or  ontMsixth  inch  objective  will  show'  minute  CK?tahedra  and 
tetrahedni,  and  nifxlitlcaiions  of  these  (Fig.  3i»), 

//(/cr/rrmcta*.— -This  test  dcres  not  work  pro|K'rly  if  nitric  acid,  a  chlor- 
ate:, manganese  dioxid,  or  other  oxidizing  agent  is  present.     They  cause 
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the  solution  of  the  copper  and  prevent  the  formation  of  an  arsen- 
ical coating.  With  thi.s  simple  and  dolirate  tee-t  it  is  ixt.s'^ihlL'  tlir  the 
physicijin  to  make  an  oarly  Jiagnosis  duriti^  life,  by  examiiiiu^  the 
vomited  matters  or  urine  witliout  any  other  prepiirution  of  the  materials 
than  digestion  on  the  watt*r-bath  with  one  |Kirt  of  ptire  liv<Ini<  lihirio 
acid  to  SIX  (j1*  the  testecl  fluitl.  The  eo])])er  f-lips  can  then  be  boilwl  in 
tliis  iluitl.  Any  marked  4LirkGnin^^  nl"  tlie  copper  is  nignifieant  utiUaHy 
of  urseuie,  antimony,  or  mercury. 

Defii'/icy. — With  <irdiniin'  reduetion  hil>es,  distinct  (jctaheilni  form 
when  finly  ^,|(jTf  of  a  wmiii  f)f  arsenic  is  pn^sent  ;  with  great  care, 
using  very  fine  tubes,  TfiriliTtT  grti'"  has  bwu  revwih'd.' 

4.  Marsh's  Test. — Wficn  liydnj^en  is  j^'nerak-d  in  the  presence 
of  comiiounds  of  arsenic,  (hey  give  up  th*-  arsenic,  \vlii<'li,  uniting  witli 
it,  Ibrms  arsenic  terbydrid   or  arsenuretteil    hydrogen.     This  is  a  gas 


Fig.  -10.— MaiBh'M  apparatus  for  the  detection  of  arsenic. 

which,  !iy  heat,  yields  the  metallic  arsenic  for  identification  by  tests  al- 
reiidy  state^l.  In  a  flask  arnuii^^etl  for  g4--nerating  hydrogen  (Fig.  40),  with 
air-tight  connections,  pure  zine  is  plaeidj  and  [Hin^  cold  dilute  su]j>hnrie 
aciil  (one  part  to  ^ix  (^f  wiiter)  is  addeil  t«>  it  tlirough  tl*e  funn<'l-tnbe  (^i). 
The  gfts  is  first  conducted  tlirougl)  a  drying-tnbe  containing  calcium 
elilorid  (n)  between  phigfi  of  ghiss  wiwtl,  and  then  through  an  exit-tnbe 
i»f  hard  glass,  ai»uut  Tj  mm.  {^\  inch)  internal  diameter,  and  25—50  cm. 
(lO-'jn  inches)  long,  wlueh  is  turni»d  n[»  at  tlie  4-ml  and  drawn  out  tU  the 
tip  to  make  a  jet.*  After  waiting  a  few  minutes  for  the  air  in  the  appa- 
ratus to  cscjijie,  a  Buns(^n  flame  is  applitnl  in  the  eourse  of  the  exit-lube, 
which  is  Jieated  re<l-bot,  and  if  no  stain  appears  on  the  glass  after  fif- 
teen minutes,  the  chemicals  may  be  consi(h're<l  pure.     The  gas-jet  should 

1  Wormley,  Mierorhtmistry  of  Poitonn,  1885. 

'  rhitlrndon  nnd  Dnnaldgnn.  Amer.  Chem.  Jour.,  1880-81  ;  Fn»eniii8,  Quantiiativs 
Analytns^  American  editiun,  New  y<»rk,  1886. 
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be  ignited,  and  if  arsenical  fluid  is  now  poured  in  by  the  funnel-tube  in 
small  portions,  the  jjale  hydrogen  jet  becomes  more  luminous  and  livid 
in  color.  If  organic  matter  should  cause  much  frothing,  a  small  quan- 
tity of  alcohol  may  be  introduced  by  the  funnel-tube. 

(a)  Marsh's  Original  Method, — To  prove  the  presence  of  arsenic  in  the 
gas,  Marsh  proposed  to  condense  the  free  metal  on  cohl  porcelain  held  in 
the  flame  (Fig.  40,  c).  It  is  like  a  spot  of  soot,  black,  or  seal  brown. 
Many  spots  can  be  obtained  upon  evaporating  dishes  or  crucible  lids, 
and  tested  later  by  different  reagents  to  distinguish  them  from  the  anti- 
mony stains  which  they  resemble  closely. 

(6)  Berzdiut^  Modification. — ^The  most  delicate,  reliable,  and,  indeed, 
necessary  method  for  detecting  the  arsenic  with  the  Marsh  apparatus 


Tio.  41  .—Modification  of  Marsh's  apparatus  to  secure  the  most  delicate  remits :  a.  Generating 
bottle:  b.  calcium  chlnrid  tubu;  c,  point  whert'  hflrd->;laM  tube  narrows  fnim  }  to  ^  inch,  a  small 
plug  of  asbestos  Inside:  <f,  a  small  phiz  uf  asbestos -.  between  rand  d  a  mixture  of  dry  sodium 
carbonate  and  charcoal;  r,  a  tire-clay  chimney  1|  inches  in  diameter,  irith  a  tbin  bridfce  of  fire- 
clay to  support  the  tube  between  c  and  (i ;  A,  a  strip  of  musliu  i  inch  wide  wrapped  around  the 
tube  and  tied. 


for  forensic  puq>oses  is  to  heat  the  gas  while  passing  through  the  long 
exit-tube  by  applying  to  it  one  or  more  burners  with  chimneys  to 
confine  the  heat.  For  the  bi^t  results  the  tube  may  be  constricted  at 
points  just  beyond  the  psirt  heated,  and  the  constricted  part  kept  oold 
by  a  wet  muslin  strip  (/*,  Fig.  41). 

If  the  heat  is  inaintiinc<l  for  an  hour,  all  the  arsenic  will  be  sepa- 
rate<l  from  the  mixture  and  c<>Ucote<l  as  a  mirror-like  ring  inside  the 
tulx>  between  k  ami  the  strip  of  wet  muslin.  The  discrimination  tests 
given  below  can  be  used  to  confirm  the  arsenical  nature  of  this  metallic 
ring  as  well  as  for  the  spots  on  porcelain, 

Falhicien. — Antimony  is  deposited  under  the  same  oonditions  as 
arsenic,  and  in  a  form  closely  resembling  it,  whether  in  the  spots  on 
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porcelain  or  the  mirror-like  ring  in  the  heated  tuhe,  but  the  arsenic 
mirror  is  at  a  little  dij^ttince  l)ey(.>nd  the  tlume  and  l)rowrn.»;h  shading  to 
black  ((If  Fig.  42),  while  tlie  antimony  is  close  to  die  tianie,  sometimes 
on  both  sidejj  of  it,  and  tin-like  in  luster. 

The  arsenic  stains  are  .oluhio  in  warm  sohition  of  cttLt  vhloraUx  or 
in  liijuor  Mothr  vhkirnta:,  while  tho  antimony  is  insoluble^  or  only  very 
slowly  and  spariEi^ly  soluble.  Di&solvi'd  l>y  heatings  gently  with  a  few 
drops  of  a  solution  of  anmionium  molybdate  in  nitric  acid,  the  ursenio 
gives  a  yelhnv  precipitate,  wliert^as  antimony  forniH  none.  Antjther 
depwit  dissolved  in  nitric  acid  and  drit'd  by  caution.^ly  heating  leaves  a 
whitish  sp*jt  which,  if  urneniral,  tunis  red  when  touched  by  a  drop  of 
strong  BolutioQ  of  silver  nitrate  (c,  Fig.  42) ;  if  antimoiiial,  there  is  no 


Mlrrrjror 
■nteQlc. 


BcKPtlnn  of  As 
Hltl)  UNOj 


RenrttonofSb 
Willi  HNO« 
anil  AkNOi. 
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change  of  color  (r/,  Fig.  42).  Another  deposit,  if  arseniciil,  dissolves 
iti  anm^ouiinn  snlphid  and  on  cvajwinition  leaves  a  yellow  stain  solulile 
in  iLtnmftniaj  hut  inwiluble  in  hydrochloric  acid.  The  n^-^idue  of  anti- 
mony .snljiltid  would  he  i>rnngc-rfKl,  tnsohiblc  in  ammonia,  but  soluble  in 
strong  hyilrochI<iri(i  acid. 

The  extnionhnary  sensitiveness  c>f  most  of  tlie  tests  fttr  arsenic 
requires  that  the  analyst  should  l>e  very  cjirefid  ihiit  the  apjiamtus  is 
clean  nnd  the  ehcmicalH  are  of  a«ccrtaiMi'd  purity.  In  medicolcpd  anal- 
ysis it  Is  well  to  ciirry  on  sinndJantnusly  w  jiandld  blank  examination, 
similar  in  ever\'  rcspt^-t  but  ihxxi  of  containing  the  suspected  matters. 
Traces  of  arsenic  have  been  found  in  Kinc,  copper,  sulphuric  acid, 
hydrochloric  acid,  even  in  filter-paper,  and  in  common  illuminating  gas. 
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Glass  vessels  tliat  have  been  cleaned  with  shot  may  have  enough  left  on 
them  to  lead  to  a  false  conclusion. 

IiUerfereno&i, — The  perfection  of  Marsh's  test  is  impaired  if  chlorids, 
hydrochloric  acid,  nitrous  compounds,  or  nitnc  acid  is  present.  If  salts 
of  silver  or  mercury  are  present,  they  may  decompose  the  arsenic  ter- 
hydrid  in  the  flask  as  soon  as  it  is  generated. 

DeHcacy. — ^According  to  Wormley,*  to  operate  this  test  even  on  a 
small  scale  requires  at  least  100  grains  of  the  liquid.  The  least  amount 
that  would  yield  a  satis£ictory  spot  on  porcelain  is  about  y^Vir  ^^  ^ 
grain  of  arsenic  trioxid.  When  the  gas  is  not  ignited  but  heated  in  the 
exit-tube  so  as  to  get  all  the  free  metal  at  one  point,  wc  get  a  degree  of 
sensitiveness  beyond  that  reached  by  any  other  test  known  to  chemistiy. 
By  fhis  Berzelius'  modification  of  Marsh's  test  a  chanicteristic  deposit 
on  the  glaas  can  be  obtained  from  g^^^^^  of  a  grain  dissolved  in  100 
grains  of  liquid. 

5.  Fleitmann's  Test. — When  zinc  or  aluminum  is  heated  with  ex- 
cess of  potassium  hydroxid  or  sodium  liydroxid  in  a  mixture  contain- 
ing arsenic  trioxid  or  trisulphid,  the  gas  arsenic  terhydrid  is  evolved. 
The  apparatus  required  is  a  generating  flask  with  a  delivery  tube  dip- 
ping into  a  4  per  cent,  solution  of  silver  nitrate.  It  is  sometimes  more 
convenient  to  use  a  test-tube  covered  with  filter-paper  wet  with  silver 
nitrate,  as  in  Gutzeit's  test  (Fig.  38).  The  suspected  liquid,  made 
strongly  alkaline  with  pure  sodium  or  potassium  hydroxid,  is  put  in 
the  flask  or  the  test-tube  with  a  few  pieces  of  sheet  aluiniimm  or  pure 
zinc  and  gently  heated.  The  arsenic  terhydrid  reduces  the  silver  as  a 
black  precipitate,  leaving  arsenic  trioxid  and  nitric  acid  in  solution.  If 
the  test-tube  is  used,  a  black  spot  appears  on  the  pai>or  cover.  By 
means  of  this  test  we  can  detect  arsenic  in  tlie  presence  of  antimony,  as 
antimony  terhydrid  is  not  evolved  by  it.  It  will  not  detect  arsenic  as 
arsenic  acid,  and  as  it  forms  solid  hydrid  in  the  flask,  holding  back  one- 
fifth  of  the  arsenic  present,*  it  is  not  available  for  quantitative  purposes. 
It  is  liable  to  a  fallacy  from  the  fact  that  free  hydrogen  after  some  time 
and  phosphin  both  reduce  the  silver  nitrate,  hence  the  presence  of  arsenic 
trioxid  in  tbc  silver  solution  must  bo  proved  (see  p.  425). 

Detection  in  Gastric  Contents  and  Viscera. — The  vomited  mat- 
ters should  l)e  spread  in  a  thin  layer  on  a  large  dish  and  carefully 
searched  for  grains  of  white  arsenic,  Paris  green,  or  yellow  sulphid.  For 
casual  or  preliminary  examination  the  suspected  material  may  Ik*  trt^ated  as 
suggested  above  by  Reinsch'a  test.  The  presence  of  the  smallest  amount 
is  significant,  as  arsenic  is  not  a  constituent  of  the  body  nor  should  it 
be  present  in  the  focnl.  If  any  conn>ound  of  arsenic  should  be  found 
free  in  the  g:istric  contents,  or  if  it  should  l)e  obt4iined  by  testing,  a 
specimen  of  it  must  \y%  carefully  markwl  and  set  aside  to  show  in  court. 

When  it  is  desired  to  make  a  rpiantitatir*'  estimate,  it  is  necessary  to 
destroy  the  oi^nic  matter.  This  may  be  done  by  mincing  the  tissue 
into  fine  shreds,  bruising  thes<»  in  a  mortar,  heating  over  a  water-bath  in 

'  Wormlev,  Mirrnrhrmvitrv  of  Poisona^  1885. 
*  Clark,  Jour.  Chem,  Sor.,"l898. 
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pure  dilute  hyilrocliloric  acid  ^  (host  niadc*  in  tbe  labomtory),  and  add- 
ing; ironi  time  to  time  small  pnriions  of  jMttaff*iiitn  riilt^nito  until  the 
solids  arc  couiplctoly  diijsoived  in  a  clt'ar  yt-'llow  Hiiid  and  euiitiiiiiiii^  a 
gentle  heat  until  the  *xlor  of  cldorin  disap(»cars.^  This  fluid  is  treated 
witli  Hilutlon  of  Hiilphur  dioxid  1*1  n-duee  the  ar>euieid  cornjH)Uiid  to  the 
arsenou.s  fomi,  then  concentnitetj  on  a  water-hath  and  lihered.  A  hlow 
stream  (tf  liydnvgen  ^ul]thid  [>a>st'd  tlinnigh  the  tiltrate  will  precipitate 
the  arseuii-  a.s  arrieuous  >^tilpiiiii  with  other  matter.  The  precipitate  ip 
collected  on  a  JlUer,  thoroughly  washed,  and  treated  with  ammirtiia 
watefj  wiiieh  dis,-<ilv(*s  out  the  ai>enoiis  sulphid,  leaving  various  im- 
purities hehiml.  The  filtered  Mjlution  \>  evuponitnl  U*  dryiX'sw  in  a 
pon-elaiu  di.^h,  the  residue  warmed  with  Htnm^  nitrie  aeid  tuitil  com- 
pletely o.\idizc?d,  and  solutitni  of  i^iMliuni  hyilroxi*!  ailihil  in  !slip;iit  excess. 
The  mixture  is  evuporaled  to  dryness,  the  n'sidue  moi.-tt'ueil  with  pure 
Mdphurie  aeid,  and  heateJ  eantiously  on  a  santl-liath  until  IVimes  ceai^c 
to  esca|»e.  Tiie  earlntnaeeous  product  is  boihtl  tuit  with  aeidulatwl  water 
and  the  i^olutiou  iilteretl.  Tin-  Hltrate  should  he  ei>h>rless,  and^  if  the 
process  has  becu  pro{K.'rly  cxeeuttd*  cijntnitie  till  the  arsenic  free  I'rom 
organic  matter.  As  the  arsenic  gcncndly  rxi>ts  in  the  siilutiim  wholly 
or  in  part  a«  arsenic  aeid,  snijihuntns  aeid  should  be  addcnl  to  reduce  it 
to  tlie  ars<m(Hjs  condition,  niul  tin-  niixturr  pntly  hcnte^l  until  all  excess 
of  the  sulphur  dioxid  hnts  Ih-cu  exiH'Iksl.  A  deiinite  part  of  thin  solu- 
tion niav  \)v  rcscr\'€M:l  ff^r  detcrniinin^  the  nnutunt  of  aT"senic  by  preeip- 
itatifMi  wirfi  hydrogen  sulphid,  as  destTibul  helow,  while  the  remainder 
may  be  sultjrrti-d  to  Krinsch's,  Marsh^s^  and  other  tests  to  e»talilish  fully 
its  arsenical  character. 

The  aliove  metho<l  is  objecte<l  to  on  account  of  the  liability  to  lofie  a 
small  nmouut  oi'  arsenic  earritd  off  as  vapor  bv  the  ehlorin.  This 
objection  cannot  l»c  ma^U'  to  tht'  foUowing  mcthjHl  {'I'aylirrV^),  wtiich  is 
designe<l  to  convert  all  the  arsenic  into  u  volatile  ehbirid  and  ta  separate 
the  vnjior  from  organic  matter  by  (listillalion.  The  organic  material 
should  bo  cut  into  line  shrwLs,  well  <lnod  in  a  water-oven,  and  pnlverized 
in  a  mortar.  Tlie  j)owilcr  stirn-d  in  strong,  purr  hyth-ochlorie  ncid 
should  tbrn  U'  set  aside  for  t\H"iity-four  It*anv.  Having  adjusted  a 
fla.sk  to  the  irmer  tul>eof  a  Liet>ig*s  condons^'r  eonnef^ted  with  a  receiver, 
tlie  acid  mixture  is  ]Kiurc»il  into  the  flask  and  heatcil  over  a  Kiud-bath 
almost  to  drviu'ss.  It  is  treated  a  secrvnd  time  with  hydnwhlorie  acid 
antl  again  distilleil.  Rttlt  distillates,  representing  till  the  ar^enit-,  shouhl 
be  cffllccted  in  a  receiver  containing  distilled  water.  Fctr  determining 
email  ijuantities  of  arsenic  the  most  <lclleate  method  is  ihnt  ein]iloy<'<l 
by  Chitt^'ndt'u  and  Donaldson*  and  by  Sanger.'' 

Nitric  aeid  assistetl  by  sulphurir  aeid  is  s^jmetimes  used  to  destroy 
the  organic  matter  and  oxidize  the  arsenic  into  arsenic  acid.     In  such  a 

*  Frosfliiius.  QitnniUnfive  Anahmn,  Amt^rirun  «»Jiti<>n,  Ni  w  Vc»rk,  IHSti. 

*  C'onBult  also  p.  826  in  Hrctiori  nn  General  Printiplfi>  >*t  Toxioidojry. 
'Tnylor,  A.  S..  On  r*(nAun!t^  1875. 

*  ChilU'iiden  and  Donaldson,  Amrr.  Chrm.  .hmr.,  vnl.  ii.,  Nn.  4. 

'.Sanger,  /Vw.  Amrr.  Amd.  Artx  ami  Sei.,  1891;  also  Fresenius,  Quantitativt 
Analytiis,  Americiin  edition,  New  York,  1886. 
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oase  the  arsenic  apid  can  be  readily  extracted  by  boiling  water,  and  the 
solution  filtered  and  evaporated  to  dryness.  Marsh's  test  can  be  applied 
to  the  solution,  and  metallic  arsenic  will  appear  as  a  mirror  on  the  tube 
or  on  cold  porcelain. 

In  order  to  eatlnuite  the  arsenic,  the  total  quantity  of  fluid  obtained 
as  above  from  any  oi^n,  such  as  the  liver,  sliould  be  divided  into  equal 
jjarts  and  one  or  more  of  these  parts  UvSed  to  get  a  dejwsit  of  metallic 
arsenic  in  the  heated  tube  bv  the  Marsh-Berzelius  method.  The  section 
of  coated  tube  is  cut  off  and  weighed,  and  tlien  washed  free  from  arsenic 
with  nitric  acid  or  solution  of  sodium  hypochlorite  and  weighed  again. 
The  difference  represents  the  amount  of  arsenic  in  the  portion  of  the 
material  used.  According  to  Rettgers/  the  brown  dejjosits  which  are 
more  or  less  transparent  consist  of  the  suboxid,  As^O,  and  hydrid, 
AsH,  hence  these  quantitative  results  can  never  be  absolutely  accurate. 
Another  method  of  eatimailng  is  by  converting  the  arsenic  into  sulphid. 
A  measured  fraction  of  the  dissolved  materials  acidified  with  hydro- 
chloric acid  is  treated  with  a  stream  of  pure  washed  hydrogen  sulphid 
gas.  The  yellow  precipitate  is  collected  on  a  filter,  thoroughly  washed, 
and  then  dissolved  in  ammonium  hydroxid.  By  evaiH)rating  the  solu- 
tion thus  obtiiined  on  a  water-bath,  the  ammonia  is  removed  and  the 
dried  sulphid,  after  treatment  with  carbon  disulphid  to  dissolve  out  any 
free  sulphur  that  may  be  present,  is  weighed,  and  the  calculation  made 
on  the  basis  that  100  parts  of  the  sulphid  contain  60.98  of  elementary 
arsenic.  As  arsenic  acid  and  the  arsenates  are  precipitated  very  slowly 
by  hydrogen  sulphid,  they  will  require  other  treatment  (see  p.  428). 

The  reaction  between  silver  nitrate  and  arsenuretted  hydrogen  is  the 
basis  of  another  method  for  stating  the  amount  of  arsenic.  Having 
started  the  process  of  hydrr^n  formation  in  the  Marsh  apparatus,  a 
gas-burner  should  be  applied  to  the  delivery-tube  to  test  the  materials. 
If  no  stain  appears  on  the  glass  tube  after  heating  ten  minutes,  the 
ap]>arattis  may  be  considered  arsejiic-free.  The  end  of  the  tube  should 
hv  extended  and  bent  down  at  a  right  angle  so  as  to  dip  into  a  wesik 
solution  of  silver  nitrate.  The  su:*[>ectetl  material  is  now  poured  into 
the  flask,  and  the  gas  allowed  to  jkiss  through  the  silver  nitrate  solution. 
The  end  of  the  process  will  be  known  by  dipping  the  tiil)e  into  a  fresh 
sample  of  silver  nitrate ;  it  should  not  darken  it.  In  this  process  the 
nitrate  is  decom|>osed,  the  frtnj  silver  deposited  as  a  black  precipitate, 
and  the  arsenic  trioxid  will  be  left  in  solution.  Any  excess  of  silver 
nitrate  can  be  removwl  by  hydrtwhioric  acid  and  filtnition  ;  then  the 
arsenic  in  a  fractional  portion  may  l)e  precipitate<l  by  hydrogen  sulphid 
and  the  precipitate  drie<l,  wa.sluHl  with  carbon  disulphid,  again  dried, 
and  weighed.  Wluni  the  arsenic  trioxid  is  present  in  small  (pumtity, 
the  hydn>gen  sulphid  will  not  make  a  prccipitaite  at  once,  but  cause  a 
yellow  color,  dwp  in  pro[)ortion  to  the  arsenic  present.  A  fractional 
portion  of  tlie  tested  silver  solution  freed  from  silver  may  l)e  put  in  a 
Nessler  cylindric  glass,  and  a  known  quantity  of  saturated  hydrogen 
sulphid  solution  adchMl.     In  another  cylimler  the  same  quantity  of 

»  Bljth,  A.  W.,  Poisons,  EfecU  and  Detect um. 
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hydrogen  aulphid  solution  jjlmuld  lie  jnit,  and  a  weak  hydrochloric  acid 
solution  of  arsenic  trioxid  nf  kiunvii  strength  addcnj  to  it  from  a  buret 
until  the  sjiine  ct>lor  i.s  pniduct^I.  The  amount  can  then  be  calculated 
from  the  reading  of  the  buret. 

When  the  uniornit  of  org;iuic  matter  present  is  small,  as  in  the  Mr/n€, 
the  test  lor  arsiaiic  e^ui  be  g<it  at  by  a  uunv  direct  metluMl,  Concen- 
trated sulphuric  acid  containinjj  mic-thirticth  its  vrtlume  of  nitric  acid  is 
added  to  the  urine  which  has  been  evaporated  to  dryness,  and  the  residue 
heated  until  dense  white  i'mnva  are  given  oif,  Tlie  charrwl  materials 
are  extracted  with  boilin^r  water,  the  solution  concentratetl,  and  intro- 
duced at  once  into  the  Marsii  ap[iaratus. 

Detection  in  Wall-paper. — When  there  is  reason  to  think  tliat  the 
amniiut  iif  arsenic  is  considerable,  resort  may  Ue  had  to  I^einsch's  lest. 
Fixe  sijuare  incliCi*  of  the  pajier  cut  fini'ly  are  put  iu  a  dish  with  dilute 
hydr«H-li]nric  acid,  and  lic:itrtl  on  u  water-bath  fiu*  Hftet-n  aiinntes.  The 
solution  is  then  decautal  into  a  lest-tube,  a  pitre  of  p^lli^hed  copp(;r- 
foil  added,  and  then  boiled  f<>r  ten  minutes.  The  arsenical  eiiatingon 
the  copper  can  l>e  vcrifie*:!  by  the  confirmatory  tests  given  abovu  (p.  418). 

When  the  amount  present  is  &o  small  a^  to  give  a  doubtful  result  to 
Rcinseh*s  test^  it  may  still  he  reveided  by  the  Marsh-BerzeJius  metho4l. 
The  arsenic  is  dissolve<J  fmni  the  [Mi[K'r  as  stated  ub^^ve1  and  the  acid 
solution  poured  iuto  the  Miirsh  apparatus, (Fig.  41),  The  blackuesa 
of  the  arsenical  iriirror  formed  in  tlie  glass  tube  when  comjKirwl  with  a 
series  nf  htaudurd  aiH-nical  ijiirri»rs  will  give  an  »ppr(>ximution  Ut  the 
quantity.  Chiltenden*  has  workerl  out  a  very  deJieute  metliod  for  de- 
tection of  Tuinutc  f[uautitics. 

Distribution  of  Absorlied  Arsenic. — Besides  that  which  may  be  found 
in  tlic  r^kutcnts  of  the  s(<miach  and  iiitfstin(^s,  a  variidilc  proportion  of 
aiNcnic  is  absorbed,  and  by  the  blood  anil  other  (luids  is  tlistributed  to 
tlittercnt  org.ins  and  tissues.  Thisluttir  |»iirt  1ms certainly  liad  a  poi.-on- 
ous  etf'ect,  wfiati'vcr  may  be  said  of  tliut  found  um^bsorhed.  Even 
when  none  has  been  found  in  the  contents  or  even  in  the  structure  of 
the  stomach  nnd  the  intestines,  the  liver^  kidneys,  splet*n,  Jintl  heart 
have  rcndeivd  u]i  their  store  to  (he  analyst.  The  nniscniar  and  bony 
tissues  an<l  the  brain  are  tdso  places  for  the  deposit  of  absorbed  arsenic. 

It  riot  infrcipieuth'  happens  that  the  arsenic  is  tikon  in  a  very  .solu- 
ble ibnn,  aiid»  thr  ]iatient  surviving  for  two  works  or  even  !ess,  mi  poisfm 
can  be  dettvtcHi  in  the  visrera  usually  examined.  Tliis  is  flue  to  the 
activity  of  the  circulation  in  the  sf>ft  tissues  and  the  readine»>  with 
which  the  ptiison  is  elinuuiitt^L  Under  such  circumstances  several  ob- 
servers luivc  discovcivd  llii'  poison  slil!  present  in  the  «uieellated  struc- 
ture of  tlie  bones  and  in  the  nsiils  and  liuir.  In  a  case  r*']iort4'd  by 
WofKl/-  he  deteototl  l>v  Saugei*'s  methtKl  arsenic  in  the  urine  ninety- 
three  days  after  a  single  large  ilose  had  been  administeri'il.  causing  acute 
symptom*  and  having  a  sequel  of  paralysis.      Stich  ^  reiw>rted  a  case  in 

>  Frfscnius,  (^taniitntivf  Analym^,  American  edition^  New  York,  1886. 

«  Bt^gioti  Mrjt,  atui  Surg.  Jour.,  1893. 

»  Munch,  med.    Wochenxckr.,  Maivh  12,  1901. 
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which  arsenic  was  found  in  the  gastric  contents  of  a  woman  who  had 
been  poisoned  by  the  introduction  of  a  large  amount  in  the  vagina.  He 
reported  another  case  of  arsenic  in  the  gastric  contents  and  feces  of  a 
woman^  and  some  was  obtained  from  the  organs  of  her  three  months' 
fetus. 

The  case  of  Jennie  Cramer  is  very  important  in  medicol^al  annahi) 
showing  that  in  order  to  make  an  estimate  of  the  amount  present  in  the 
body,  it  is  necessary  to  analyze  not  only  the  internal  organs,  but  specimens 
of  the  muscles,  bones,  nails,  and  hair  must  be  included.  The  post- 
mortem revealed  no  evidence  of  inflammation  of  the  stomach.  Still 
the  prosecution  held  that  though  the  body  was  found  in  the  water,  as 
arsenic  was  discovered  in  the  brain  and  other  tissues,  death  probably 
occurred  not  from  drowning,  but  from  the  sudden  cerebral  impression 
produced  by  the  poison  having  been  taken  in  a  very  diffusible  state. 
A  few  days  afler  death  the  analysis  was  made  and  the  following  instruo- 
tive  illustration  of  distribution  was  obtained,  as  stated  by  Chittenden  :* 

The  calculation  is  in  grains  of  arsenic  trioxid,  AsjOj :  Stomach  and 
esophagus,  0.158;  liver,  0.218;  intestines,  0.314;  kidneys,  0.029; 
heart,  0.112  ;  lungs  and  spleen,  0.1528  ;  brain,  0.765  ;  trachea,  larynx, 
and  tongue,  0.081 ;  diaphragm,  0.010.  The  internal  organs  yielded  a 
total  of  1,1694  grains.  From  different  parts  of  the  body  the  muscular 
and  bony  structures,  with  a  total  weight  of  24  ]K>unds  14 J  ounces,  were 
subjected  to  the  same  analysis,  with  the  result  of  finding  0.852  grain  of 
arsenic.  With  these  data  it  was  calculated  that  the  entire  body,  includ- 
ing the  viscera,  contained  a  total  of  3.1192  grains.  While  it  strengthens 
a  case  to  prove  that  the  corpse  contains  a  fatal  quantity,  it  is  not  essen- 
tial for  conviction,  as  shown  in  the  trial  of  Mrs.  Maybrick,  when  only 
one-third  of  a  grain  was  found  in  the  viscera  analyzed. 

Failure  to  Detect, — Instiinces  are  known  of  uttdoubted  poisoning  in 
which  no  trace  of  the  arsenic  has  been  found  in  the  parts  usually 
examined.  The  eliminating  organs  had  time  before  death  to  expel  the 
unnatural  substance. 

Normal  Arsenic. — Grautier  -  f(»und  arsenic  in  the  tissues  of  the 
thyroid  and  thymus  glands,  the  skin,  and  tlie  brain,  cliiefly  in  the  form 
of  nudein  iodid.  Later*  he  reporte<l  it  constantly  present  in  the  fresh 
thyroid  of  man.  A  trace  was  found  in  the  hair  of  a  man  and  also  of  a 
woman,  neither  of  whom  had  ever  taken  arsenic.  Some  was  <leteeted  in 
the  thymus  of  a  lamb.  Traces  were  discovered  in  the  mammje  of  a  cow 
and  in  two  quarts  of  her  milk.  Fresh  bone  furnished  a  trace.  The  brains 
of  two  still-born  children  showcnl  its  presenct*,  but  it  was  absent  in  a 
third.  He  failed  to  find  arsenic  in  the  presumably  healthy  tissue  of  liver, 
kidney,  sple<m,  muscles,  testicles,  pituitary  gland,  mucous  membrane, 
cellular  tissue,  lymphatics,  salivary'  glands,  suprarenal  capsules,  bone- 
marrow,   uterus,   ovari(»s,    blood,    urine,  and  feces.     Upon  examining 

*  Amrr.  C/irtn.  Jour.,  vol.  v.,  Xo.  1. 

»  Hull,  dr  CArn^l.  fie  Med.,  DwomlH-ro.  18S!». 

*  Ihid.,  Fob.  o,  11*00;  alf»o  Cf>mpitn  Wndnif  Aradrmif  dfs  Scirncfti,  vols,  cxxiz., 
cxxx..  cxxxi.  ;  vol.  cxxxiv..  j>.  14:14;  vol.  oxxxv.,  pp.  809  and  83S ;  Bee  hUo  article  by 
Bertrand,  Annatrs  de  I'Imiitut  Pasteiir^  July,  1902. 
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various  forxls  he  found  it  absent  fnmi  Imwl,  fish,  eg^,  and  meate,  ex- 
cepting tlic  tissues  naniod  almve — viz.,  milk,  thymus,  thyroid,  nklu,  and 
bruin.  It  was  present  in  tlie  folliiwiiig  vrgrtuhles  :  rereals,  turnips^ 
cuLbaj:^^s,  and  jX)tatoes.  In  cuso  arsenic  should  be  Ibund  in  tlio  lij^sues 
niiUKHi  abnve  lis  nnrnmlly  free  fnun  it,  tiie  iniereuce  wouJd  be  that  arsenic 
bad  Iwun  takoii  as  a  mt.ilioiut*  ur  oriiuiually. 

Dwirdcu  ^  reports  that  he  found  measurable  quantities  of  arsenic  in 
onu  gnuu  of  the  hair  of  ^0V4:'ral  permius  haviii)i:  arsonicid  neuritis,  and  a 
tmce  in  tlie  same  atii«mnt  of  hair  from  hoaitlvy  subjwts. 

IIr)dlmns<*r-  roitehes  a  eonrhisiou  i>[>ji*»>i-*l  to  that  of  (Jautier.  His- 
researeii  ^^howetl  that  arsenic  is  not  a  normal  eonstitueut  of  the  human 
body.  He  did  not  find  u  trace  of  arsouio  in  the  liver  and  pancreas 
in  \^  cases  examined  by  Oautier's  method,  nor  in  15  other  eases  in 
whieh  th<*  same  visK-era  were  exatiiiued  by  auotlier  process  e:?teemed 
more  delicate.  In  repeating  the  ex|KTiments  of  (Jautier  referred  to  on 
dillereut  tissuo>i,  he  always  obtained  nejpitive  results. 

Arsenic  Pentoxid  (Chemical  Formula,  As.i),. ;  Synonym,  Arsenic 
Acid). — Arsenic  pentoxid,  As„0.,  commonly  occurs  in  white,  vitivous, 
debquescent  tmu^se^,  but  may  be  obtairRMi  as  rlmnibic  crystals.  The 
pentoxid  dcliqncscfs  in  the  air  and  chant's  to  the  tme  acid, 
ABjO,,-i-3H20—  2H.,As04.  This  is  a  colorless,  acid,  syrupy  licjuid  with 
a  metallic  taste.  Like  arsenic  trioxid,  it  is  an  irntiint  |>oison.  The 
free  acid  is  not  tised  in  meiiicine,  but  some  of  its  sidts  are.  It  is  much 
used  in  the  uianutacture  of  dyes,  althou^'h  recently  otlier  oxidizei*H  liuve 
supplanti-d  it  to  a  con.-klerablc  flc^ree.  It  responds  to  the  siiue  tests  as 
arsenic  trioxid,  but  has  a  |vcculiar  reaction  witli  silver  nitrate,  ftirniing 
a  l>rick-red  ]ireeipitate  (No.  4,  Plate  6).  It  wil!  respinjd  to  Marsh's 
test,  but  it  ts  precipitatfHl  very  slowly  Uv  liydro^i'ir  sulpliid.  If  tliere 
is  n'ason  U>  think  that  cither  arsenic  acitl  or  any  arsenate  is  present  in 
th<*  l<>>t<:Hl  Ihiid,  it  >i!ioulcl  hv  n'du<'ed  to  arsenous  acid  by  a  currcut  of 
fiulphur  dioxid  and  the  latti-r  removed  by  passing?  carbon  <lioxid  before 
the  hydrogen  sulphid  is  nddcfl  to  it.  A  solutiofi  of  f^i^ilinm  arsenate,  tour 
pftnnds  to  tlie  pdlcm,  is  coninioiily  injected  l>v  undertakers  through  the 
nostrils  into  the  stomach  and  into  the  thonicic  cavity  in  (frtier  to  arrest 
dec^y  in  warm  weather.  Sometimes  cloths  are  wet  with  it  tuid  wrapped 
about  the  corpse  to  accomplisli  the  same  end. 

Presence  of  Arsenic  in  Various  Substances. — Mfdirinal  Pi'epnra-- 
tioiM. — Th*'  aciduin  {\rsctiosum  of  the  pharmacojv-ia  (white  arsenic, 
AsjOj)  is  present  to  the  auxount  of  1  jxt  cent,  in  each  of  the  ibllowing 
prepanitions  :  Lhpwr  aMi  aramo^ ;  Hquor  poimtgii  artteinttj*  (Ft»wler*8 
sohitiou) ;  /it/tior  sodil  avHetniia  (Harle's  sohition).  Donovan's  solution, 
or  liquor  nvMnyi  ef  hydntrrjyri  lofUtflj  contains  1  |her  cent.  e;ich  of  arsenous 
iotliti,  AsT,,  an<l  m<*rcurir  iinlid,  H^L,  wliile  P^'arson's,  or  iiqunv  MO<Iii 
arnenntin^  contains  1  |>eT  cent,  of  sodluui  arsenate.  Htnlium  CiU'(«lylate, 
As(CHj)20jNa,  while  genendly  well  borne  in  larpe  doses,  mnv  undergo 
changes  wlien  given  by  the  stomach  or  the  rectum  and  have  toxic  effects.* 


»  Lancet,  IflOl. 


^  ZeUnchr.  f.  phyKuAmt.  Chem..  OcU>ber,  1901, 
»  Brit.  Med.  Jour.,  1900/vol.  ii.,  p.  828. 
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It  coDtain»  arsenic  in  an  organic  foi-m  and  ven*  higli  proportion.  An 
arsenical  [KifitQ  ha.-*  been  applii^l  to  tnmors  Uv  cancer  qxuukH  (*o  un-ikll- 
fuUy  as  to  pnxluw  .'iystemic  j>oisouiiig  by  absorption.  The  manufac- 
turers of  gelatin-coated  and  sugar-coated  ])ills  sell  large  quantities  of 
tonic  pills  cont4uning  arsenic  as  a  constituent.  It  is  often  a  contaminant 
of  commercial  trlytvrin  and  of  8ubi»itrato  <»f  bisnmth.  In  1  out  of  8 
sampler  of  bismuth  siibnitnite  examiucti,  Cctad  '  found  arsenic;  it  was 
present  to  the  amount  of  0.33  per  cent,  of  the  element.  In  this  prepa- 
ration it  j)robably  exists  as  bismuth  arsenate,  a  form  not  readily  absorlnid 
because  of  its  insolubility.' 

1)1  Prcjiervftiivrji  ami  Cleaners, — In  onlcr  to  keep  wheat  for  planting 
it  has  Ik'cu  treated  with  an  arsenical  solution  which  dtx^s  not  alter  its 
appearance  or  taste.  Samples  (?o  treatei!  have  «iused  acxidental  j)oison- 
ing,  A  mixture  of  white  arsenic,  tar,  and  soft  soap  is  sometimes  used 
as  a  "sheep  dip"  to  destn>y  the  parasites  in  wikjI.  The  shee|>-washcrs 
have  ex|)erienced  poisonous  effects  from  handling  it  and  fr»>m  drinking 
water  Irom  a  ves.sel  that  <inoe  continued  it.  Taxiderniihts  make  use  of 
an  arsenical  s*Kip  and  an  arsenical  powder  to  preserve  skins.  The  work- 
men have  suffered,  and  it  is  stat^nl  that  jioisonous  symptoms  can  be 
tn»ec<l  ti  the  arsenic  emanating  from  stuffed  s|»wnmens  kept  in  sleepiug- 
rotMus.  Wholesale  |»oisoning  has  followe*!  the  iutr<Mluction,  iuto  u 
Ixjiler,  of  a  "cleaner"  made  from  arsenic  and  sodium  bicarl)onate.  A 
similar  solution  has  been  used  as  a  "H»ft  injection"  or  preservative  of 
bodiiw  for  dissection.  Dissectors  handling  the  bodies  are  likely  to  have 
a  IfM'al  irritation  id^iut  the  finger-nails, 

III  Aiti/in  Dt/fji, — Ai*scnic  acid  or  arsenic  peutoxid  is  froquently 
used  as  an  oxidizer  by  Uie  color-men  in  the  pre{>amtion  of  anilin-red 
and  other  pijrmonts.  It  is  not  a  necessary  ingre4licnt  of  the  pigment, 
and  at  tins  time  is  not  so  often  fonnd  in  it  as  fonnerly.  The  exi)ensc 
of  washing  out  this  residuum  still  sometimes  deters  the  manufacturers, 
and  the  ilyc  may  come  into  the  market  with  enougli  arsenic  in  it  to 
give  irritant  projierties  t4>  stockings,  gloves,  and  cret<>nne  bed-trim- 
mings ro<ldene<i  with  it.  This  impure  anilin-red  has  been  used  to  oolor 
strawU-ny  and  ntspl>crr\'  syruixs. 

Ill  tht'  Aii\ — In  the  chemiad  lalKinitories  eight  deaths*  luive  ixx'urrcd 
from  the  accidental  inhalation  of  the  vapor  of  arsenuretted  hydrogen 
escaped  from  the  Marsh  apfiarutus.  This  is  tlie  most  deadly  of  all  the 
inorganic  cc>m|>tiunds  of  arsenic.  It  has  de.stniyed  life  in  quantities  so 
small  as  not  to  im[i:irt  a  garlicky  o<lor  to  the  air.  Traces  of  this  poison 
have  been  found  in  »*ouiiiion  iilutuinatiug  grw.  By  some  writers  this  is 
tlie  form  sup|xjsed  to  bt»  taken  by  the  arsenic  eninnatinuH  of  wall-pa|)er, 
though  other  authorities  8up|»sc  the  emanation  to  be  an  organic  com- 
pound, such  a-*  caco*lyl  ox  id.  In  the  extniotion  of  silver  from  i-ertiiin 
ores,  the  clemming  of  in>n  for  tinning  and  of  bniss  for  bronzing,  aci^ls 
are  used  which  liberate  hydrogen.     This  ua^oent  hydrogen  unites  witli 

»  .-fm*^.  Ch^n.  Jottr.,  New  York.  IH7.V  '  /W..  I881-«'J.  vol.  iii. 

«  Taylor,  A.  S.,  On  Poimns,  I87o;   Wittbaiu  and    Becker,  MMUnl  Jurinprwlm^, 
Forennie  Mediane^  and  Thricoloffy,  1896. 
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ursfiiifal  impurities  iu  (he  iiieUil,  il' un y  is  pretieut,  and  tfau^  poisunt?  the 

air  ln'witlK>(l  l)v  t!ie  worknu^n. 

Jit  Beer. — In  tlic  lit-alth  rqjorts  of  FraiiLV  tif  1878  it  wuh  naid  that 
the  glucotjo  UHwi  in  Urewiiig  bonietiuit-.s  mutiiiiiLtl  arwtniic.  It  is  left  in 
thr  ^lui'Orto  by  the  Hidphurir  add  (.'tiiiiluyiHl  in  the  ronvcrsion  ti*oni  t^tardi, 
wluiM  tile  acid  is  <tl)taiiiLil  innn  ursrnii'al  tntti-pyrilf^.  Tlic  Lanr*'f  {De- 
cvuAk'v  1,  I1M)(>)  uiralyzi'S  ivpnrts  fntiii  ui:inv  MHin'fs  itf  cxtcnsivi*  p(»is- 
ouing  in  LivtTpin4,  M:iui'hi'sti"i*,  and  the  i\!idland  ronnties  (»i*  Knjjland 
uttributt.'d  to  arsenic  in  bwii\  and  exttiidiug  ihnuigh  six  months.  The 
Tnt>8t  i'rf<|n('iit  rhanu-ti'nstie  symptoms  were  iittiuTL*  pnffint'ss  of  the 
eyt'lids,  irn'^r'ilar  ]>i^mtnitatio!i  of  the  >kin,  horpes  and  othtT  Liiiptinns, 
hw-ai  niiinhni'ss,  tiii^din^,  :ind  p:ii(i,  widi  linsd  [wimlvsis,  Ar-cnic*  was 
delected  in  the  luiu*'  and  in  tlie  hair.  The  amount  of  arscnit^  iound  in 
different  Hamjdes  t»f  luHir  variwl  from  y-J^  to  -^  of  a  grain  to  tlic  gidhin. 

In  the  IIoutn'hohL — Many  eases  of  jHiisiHiinjiTT  lufideiital  or  otherwise, 
have  been  truwHl  tit  things  in  naiuiKui  dnniestii'  use.  '^  Flv^pjijurs  **  for 
killing  flies  iire  slieets  of  jKi]irr  snturun'd  with  swoet  solutions  nr  pastes 
of  ai'senic.  8ingU'  s'uets  liave  been  examined  whieh  eiinlained  ten 
^^rains  of  arsenic  trioxid  available  ibr  tin-  poisf)ner.  **  Fiy-|>owd4Ts'* 
]uiv(^  iM-en  made  by  piilveri/in^  the  niinend  arKMitd  (d*<Milialt.  **  Hirifalo 
earjiet-nioth  annihihitor,"  intendetl  Tn  bu  ilu-sn^l  dver  (he  earpct,  is  a 
pow<ler  etmtaining  arsenie.  While  arsenie  is  often  ndxiMl  with  a  ilongh 
of  H*Jiir  or  eurn-meal  and  distribnte<l  in  eellars  and  pantries  to  kill  nuee. 
The  most  extensively  nsed  domestic  vermin-killer  is  "  IJough  on  Hats," 
a  mixtnre  of  wldte  arsenie  with  eharenal.  It  is  a  jrray  |wmder  put  np 
in  packages  and  |>r<»cur.ibl('  in  every  drug-st()re  without  restiiiint  i*v  legal 
registration.  In  ihi.s  countiT  a  hxrgo  nundRT  of  siiieidos  aiul  some 
homieido  have  been  caused  l>y  this  agt^iit.  Among  tlie  means  for  wilful 
deatli  it  apjiears  to  be  our  national  favorite.  It  is  cheap,  knowledge  f>f 
\iti  dts'idly  pro|>erties  is  common,  and  tliere  is  ever\*  facility  tor  purchasing- 
it  under  the  excuse  of  killing  vennin.  It  is  nnieli  to  Ih'  desireil  ihat 
our  state  and  munici|)a!  h-gishition  R'lativc  to  the  Side  of  arsenical  com- 
nuKlitic's  should  be  shaped  after  the  pattern  of  other  civilized  countries. 
8r»me  provisiiin  sh^mld  be  niatle  in  tlie  laws  4tf  ever}'  state  whirh  w»inld 
reipiire  ap(tthe<'aries  t^t  Ut•i.•]^  an  arsmic  liook  fbr  rer-rmling  sali-s  ivf  this 
p'lison,  and  which  would  forbi*l  tiie  sale  of  arsenic  in  any  shape  ibr  the 
puqioife  of  dejitroying  vernnn  or  for  the  embahning  of  dead  Ixnlies. 

To  overcome  the  gypsy  moth  the  wliitc  precipitate  rif  ]<-a<l  arsenate, 
Pb/2AsO,,  is  applird  Ut  the  fi»liag<-  iif  plants.  "Arsenical  balls"  are 
given  bv  gnwims  to  inipitive  the  coats  of  horses.  Some  kinds  of  wliite 
enamel-ware  and  some  glass  contain  arsenic.  It  has  been  found  iu  the 
silk  lining  of  wiat  sleeves,  the  glazed  hither  lining  of  hats,  the  brown 
|ia|H'r  lining  of  car[M«ts,  and  the  black  cambric  lining  oC  furniture.  It  Is 
sometimes  present  on  theglaK(Hl  |)a|K*rand  cardboard  nsed  for  boxes,  j>lay- 
ing-t^rds,  noli^|>a(KM%  an<l  fancy  wrap}K»rs  for  candy  lo/engcs.  At  one 
time  ai-scnictd  pigments  were  extensively  uscil  for  coloring  wall-liangingSj 
land»re(|uius,  civlonnv»s*  chint/x*s,  tarlatans,  and  artificial  flowers  and 
leaves.     It  haii  been  alleged  that  numen>nB  ea>te8of  slow  p«iisouing  have 
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been  traced  to  the  arsenic  from  these  sources  pervading  the  atmosphere 
of  dwellings.  In  making  a  diagnosis  reliance  has  been  placed  upon  the 
discovery  of  traces  of  arsenic  in  the  urine  of  patients.  It  has  been 
found  there  with  surprising  frequency.*  Harding  *  records  a  group  of 
cases  of  chronic  poisoning  among  the  nurses  at  an  asylum,  traced  to  the 
green  baize  curtains,  which  were  found  to  contain  a  large  amount  of 
aisenic.  Kirschgasser '  has  reported  26  cases  of  apparent  ]K>isoning  from 
this  source,  in  most  of  which,  by  collecting  the  urine  for  two  days  and 
evaporating  it,  he  found  arsenic  present. 

The  possibility  of  poisoning  under  these  conditions  has  been  dis- 
puted by  Pellew  and  by  Chandler,*  The  question  is  clouded  by  the 
liability  to  a  fallacy  from  the  presence  of  traces  of  arsenic  in  such  com- 
mon materials  as  the  illuminating-gas  and  even  the  filter-paper  used  by 
the  analyst.  It  has  been  found  in  the  urine  of  persons  apparently 
healthy.  Kossa*  has  noticed  traces  of  arsenic,  copper,  and  mercury  in 
the  urine  of  numerous  healthy  individuals  examine<l.  He  is  inclined  to 
think  that  these  substances  are  not  totally  eliminated  by  the  organism, 
and  that  in  time  the  accumulated  amoimts  might  have  an  important 
bearinjf  in  certain  medicolegal  cases. 

Hills*  analyzed  the  urine  for  arsenic  in  180  cases,  many  of  which 
were  without  symptoms  of  arsenical  poisoning.  He  found  arsenic  in 
7o  per  cent.,  showing  coincidence,  rather  than  causation,  of  disease.  The 
process  of  elimination  by  the  kidneys  was  extremely  slow.  The  daily 
amount  averaged  less  than  0.01  mg.  a  liter  of  urine.  In  some  cases  as 
many  as  eighty  days  elapsed  before  arsenic  disappeared  from  the  urine. 
The  use  of  Paris  green  as  an  insecticide  in  gardens  and  the  presence  of 
arsenic  in  coal-gas  may  be  sources  from  which  minute  traces  are  derived 
in  unsuspecteil  ways. 

It  would  appear  to  be  necessary  to  conduct  blank  experiments  in 
these  analyses  before  drawing  conclusions.  Certainly  the  evidence  of  a 
minute  trace  of  arsenic  would  be  much  more  valid  if  positive  assurance 
could  be  given  that  all  the  materials  were  absolutely  free  from  arsenic. 
Making  all  allowances  for  sources  of  error,  it  is  clear  that  cases  do 
occur  of  domestic  jwisoniug  presenting  characteristic  s\Tnptoms  and 
yielding  unmistakable  proof  of  arsenic  in  the  urine.  The  theory  of  the 
gaseous  form  of  the  |x)ison  has  received  much  support  from  the  experi- 
ments of  Gosio  and  Sanger.  Gosio's  experiments  at  the  Public  Health 
Ijaboratories  at  Rome  proved  that  a  volatile  arsenical  compound  was 
produced  by  certain  common  moulds  growing  in  contact  with  arsenicated 
substances  such  as  might  l>e  used  in  wall-papers.  Since  the  researches  of 
Hamburg  and  Bischoff  some  have  supposed  this  to  be  araenuretted  hydro- 
gen developed  by  the  nascent  hydrogen  set  free  by  the  fermenting  mould. 

'  A  full  account  of  pome  cspes  is  cjiven  in  Keport  of  the  Massachusetts  State  noard 
of  Health  for  1885 ;  others  wen-  reported  in  liosfon  ^frd.  and  Surp.  Jour.,  1887  and 
1889.  and  in  the  Edinb.  Med.  Jnttr.,  1887. 

*  Lancff,  1802.  '  Virrfrtjahrr.tftrhr.  f.  fjrr.  ^frd„  18fi8,  new  series,  vol.  ii. 

*  Hamilton,  A.  M.,  L^tjal  ^fed^rt^tr.  New  York.  1894. 

*  Wien.  fcfin.  Rundftrhmt.  No.  33.  fn>ni  the  Vngar.  Arch.  f.  Mrd.,  No.  8. 

*  Bosinn  Med.  and  Sur.  Jour.,  1894. 
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Profoaor  Sanger*  hafi  reorntly  rof^GflUfl  Gosio's  experiment^  rinil 
snhstiintinte*!  his  results.  He  fi>nnd  tluit,  with  iiMfisturc,  a  teTn|>cratui'e 
botworn  <il)°  ami  95*^  V,  (15°  iind  ;i5°  C),  a  supply  of  oxygen,  anU  a 
sniull  anunint  of  arsenic,  there  was  a  devrhijimeiit  of  a  volatile  product 
eontainini:  iirsenif.  It  was  not  arseniiretted  hydrogen,  bnt,  in  Sanger's 
virw,  ill)  nr^mi('  dtTJvntivc  of  arscnn-  poiitoxi<l.  The  citnfiirtin^  rf^ults 
ohtaitird  l)y  Chandler  are  uerounte<l  lor  fith(T  l>y  his  usiu^'-  ttjo  large  an 
amount  of  arscnie  or  by  the  absence  of  the  partieiiJar  moulds  rc(|iiire<l. 
These  were  the  PentvUlam  brevicatdcj  Muco  muc^Oj  Af<pf^iyiUum 
tnrcna^  aiul  Aapetyiffitm  f//tnnvnii.  Sninie  invostigaitors  who  wrimj^lv 
assnniod  thut  t\u^  pniduct  wmdd  he  ar>eTUint(ed  hydrogen  and  linuttil 
tlif'ir  ini|niry  to  this  agent,  have  had  negative  n'sults.  In  the  present 
state  of  knowledge  no  wall-paper  containing  as  nnuh  as  0.1  grain  of 
arseuie  in  a  square  yard  can  be  consideiTd  as  hannle^is, 

Ju  Omimoii  Pigmcnta. — U<jth  aceidcntal  an<l  intentional  poisoning 
oceur  from  the  use  of  the  pigments  docrihtMl  below  : 

"  .SeAtv//«  green"  (copper  arsenite,  CuHAsO,)  ex»ntaiDs  52.8 
per  eent.  of  arsenous  aeid.  A  hright^reen  paint  is  made  hy  mixing 
this  with  the  basis  of  oil-paints  and  of  water-eo]<irs.  Althongh  tlie 
public  is  warned  as  to  the  de:ully  eharacter  of  this  pigment,  it  is  still 
inueh  nsfil  for  giving  e<dor  to  wax  tajHM*s,  toys,  bonk-eovers,  artifirial 
flowers,  oil-clot li,  ealieoes,  eretonnes,  and  tarlatan.  An  equivalent 
preen  color  and  on<'  much  less  injurious  can  be  made  by  mixing 
Prussian-blue  and  (*hron»e  yellow. 

•'  /Vf/'/'x  f/rrt)i  *'  (ro])per  at'cto-arseuite,  Schweinfurth-gret*n)  is  a 
color  made  by  mixing  the  acetate  of  copper  with  the  arM-uitr'.  It  con- 
tains over  ^0  \yoT  cent,  of  arsenic.  There  is  an  enormous  consumption 
of  this  eompotmd  a.-i  an  application  to  the  potato  jilant  to  rid  it  of  the 
C-oloradiJ  hi'{-lk'.  V^umI  ini  the  tops,  this  does  not  ullW-t  (lie  edible  tuber 
undtr  gnauid.  The  same  pnirtioe  u]>m  the  tobncc*- plant  is  (hr  from 
innoei-nt*  as  (he  leaves  here  are  the  |iarts  to  bo  uslmL  It  is  often  taken 
by  suicides,  but  its  color  usually  prevents  its  criminal  use,  though 
oeeasiouallv  aeeidetital   doafli   has  been  cansetl  by   it. 

Rmkfnr  f  As>S,,)  ;  Orphm-nt  (As^S,)  ;  *' Khif/\s  }V//o?r."— The  first 
nf  these  arsenie.  sulpluds  tK*eurs  in  niliv-n^Kl  rnp>tals  containing  70 
per  cent,  of  urscuie  ;  the  sewiud,  containing  01  per  cent.,  is  a  yellow 
jwjwder  which,  by  mistake,  has  sometimes  been  substituted  for  the 
harmless  vegetable  pigment,  turmeric,  The  action  is  similar  to  timt 
of  white  arsenic. 

Artn'uii'  iu  fltr  Soil. — Some  soils  natnndly  contain  ai*senic  in  an  in- 
soluble iron  eiunpiHUJtl.  This  e(»m|wiiind  is  incapable  of  yielding  ai'senic 
to  31  tMirpse  Imric^l  in  it.  It  has  been  stated  above  that  arsenic  is  frc- 
qucntlv  pn'^ent  in  cnnimereial  sulphuric  acid.  This  neid  is  uscil  :n  the 
ninnnfacture  of  snjKT]ihosphatc  and  otlicr  artificial  manures,  which  con- 
tribute it  to  the  soil.  From  the  soil  it  may  l)e  taken  by  our  foiid- 
plants,  such  as  ])otatoes  and  turnips.  In  cities  it  is  the  genend  custom 
for  undertakers  to  embalm  corpses  hy  pumping  a  solution  of  so<]ium 
'  Proc.  Amer,  A'-nd.  Ai-t-i  and  Sct.^  vol.  xxix. 
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arsenate  through  the  nostrils  into  the  stomach,  trusting  to  the  high 
diffusibility  of  that  salt  to  carry  it  throughout  the  body.  The  experi- 
ments of  Witthaus  *  show  that  in  twelve  days  tlie  arsenic  may  permeate 
the  entire  body,  reaching  the  brain.  It  is  possible  that  this  same  com- 
pound would  eventually  pervade  the  soil  of  the  cemetery  contiguous  to 
a  buried  corpse. 

ANTIMONY. 

(Chemical  Symbol,  Sb;  Synonym,  SHlnuin.) 

Antimony  is  a  brilliant  gray-white  solid  with  a  crystalline,  metallic 
fracture,  tasteless  and  odorless.  When  heated  it  volatilizes ;  at  a  higher 
temperature  it  burns  to  antimony  trioxid  (SbgOj).  It  is  used  as  an  alloy 
in  type-metal,  Brittauia-metal,  brass,  and  bell-metal.  Though  the  metal 
may  not  be  poisonous,  its  salts  are. 

While  poisoning  from  antimony  was  quite  common  in  the  middle 
ap;es,  in  our  times  it  is  comparatively  rare.  Cases  have  been  reported 
(Lohmeier)  from  inhalation,  probably  of  the  trioxid,  in  certain  indus- 
tries. Lozenges  containing  the  same  preimration  were  the  cause  of 
poisoning  in  another  case,*  In  modern  toxicology  but  two  forms  figure 
to  any  extent,  the  trichJorid  and  tartar  emetic. 

Sulphurated  antimony,  a  mixture  of  Sb2S3  and  SbjO,,  is  employed 
in  vulcanizing  rubber.  The  India-rubber  connections  of  the  Marsh 
apparatus  might  thus  contribute  a  trace  of  antimony  unless  care  be 
taken  to  avoid  the  use  of  fittings  made  with  this  preparation. 

Antimony  Trichloxid  (SbClj;  Bitiier  of  Antimony)  occurs,  as  a  strong 
solution  of  the  cblorid  in  hydrochloric  acid,  and  is  employed  in  the  arts 
as  a  bronzing  lt<|uid,  in  farriery,  and  in  medicine  rarely  as  an  external 
application. 

The  records  of  8  cases  of  poisoning  have  been  studied  by  Witthaus,' 
who  found  tliat  in  the  4  fatal  ones  the  dose  was  2  ounces,  while  2  that 
recovered  t<X)k  1  ounce  each.  A  woman  of  forty  years  *  died  in  less 
than  two  hours ;  in  her  stomach  were  found  8  grains  of  antimony  and 
0.1  grain  of  arsenic. 

Tartar  Emetic  (Chemical  Fornmla,  KSI>OC4H^Og ;  Synonyms,  Tar* 
tarnted  Antimony ;  HtUtiated  Tartar;  Antimony  and  Potassium  Tariraie\ 
— This  is  a  white  crystalline  |x>wder  with  an  acrid,  disagreeable,  metallic 
taste.  It  is  made  by  the  action  of  a  boiling  solution  of  cream  of  tartar 
ujK>n  antimony  trioxid.  It  has  been  dispensed  by  niisbike  for  cream  of 
tartar  and  for  tartaric  acid.  It  is  soluble  in  cold  water,  more  readily 
in  hot  water,  but  insoluble  in  alcohol.  Wine  is  used  as  a  vehicle  in 
vlnnin  aniimonH,  the  water  of  the  wine  a<*ting  as  a  solvent  and  the  alco- 
hoi  checking  the  formation  of  the  moulds,  to  which  a  simple  aqueous 
solution  is  liable.  It  is  present  in  nyrupuA  soilhv.  compoMttus  ("  Hive 
Syrup")  and  in   unf/nentum  antimonii.     According  to  Witthaus,*  who 

'  Buneiin  of  Loomis  Laboraionj,  1890.  '  Jjaneef,  187l». 

'  Witthmw  and  Becker,  MfiHral  Jurtxprmirncf,  Forensic  Medicine,  and  Toxicology^ 
New  York,  1896. 

•  Witthaus  and  Becker,  ihid.,  IRRS. 

*  Witthaufl  and  Bwker,  ibid.,  New  York,  1896. 
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Fatal  Dose. — The  snmllesit  dose  that  hiu?  proved  fatal  to  a  chil<l  is 
J  gmiu  (48.0  nig.).'  A  healthy  wmiian  agtnl  twcnly-five  yeavs  took  the 
iiiaximuui  medidiial  dose,  1}  jrraius  (97.2  mg.),  without  elftrt,  but  a 
similar  doae  IvvLMity-iinir  lumrs  later  excited  violent  purging  and  viMuit- 
ing,  with  deatli  iu  (hirty-six  hours.^  Sucli  e4i.ssj  caiiiuit  be  (■<tu>idLTiil 
a^  dxing  the  dari'^er  limit.  Ten  j^raiiis' at  one  time  woiiKI  be  a  da u- 
gemus  done,  but  the  same  amount  in  broken  doses  would  \>e  still  more  so. 

Recovery  hits  followed  a  dciHe  of  170  gmiun.*  Ari  a  rulf,  prr^upt 
emesis  follows  the  aibuiuiritration  of  a  large  dose,  and  the  elfi-ets 
are  mainly  hn-al  and  not  s<Ti(»UK.  If  the  |Kiisiiii  be  rt-talne^l  and 
absorbeil,  the  voinituig  eeuter  is  indireetly  involved,  and  juirgiiig,  with 
extreme  depression,  becomes  th*^  prominent  symptom.  At  one  time  it 
was  ramsiilen^l  goofl  pmetiee  in  acute  inflammatory  dis(»ases  to  give 
doses  of  a  grjiin  at  intervals  to  establisli  "  toKranee."  By  the  sti^md 
(lay  Hi)nie  patient**  would  tolerate  tlie  drug  without  vomiting  aiul  [lurg- 
ing,  and  "hentic"  dose,*^  of  five  gnnns  «ieh  <'ould  lie  given  witliout 
indueing  these  etiects.  As  much  as  sixty  gniius  daily  have  been  given 
in  this  way  without  disturlMiiiee  of  tlu*  stomaeh.  Tlie  rt^W'ts  in  such 
esL'ies  are  mainly  those  of  depression  of  the  heart's  action  and  of  the 
ner\'ous  system. 

Fatal  Period. — A  fatjil  result  has  otx'urred  in  an  adult  in  seven  huurs. 
In  the  exceptional  aise  re|mrt<Ml  by  Taylor  death  oeeiirnHl  in  a  child  in 
three-quarters  of  an  hour.  The  fatal  event  may  be  delayed  for  several 
ilays,  the  average  duratitm  of  life  l»eing  twenty-four  Iiours. 

Treatment. — As  a  rule,  the  free  vomiting  induced  by  the  tartjir 
emetie  is  sutlicrent  to  evacuate  the  stomach.  In  the  rare  cais<'s  where 
it  does  not  <xx'ur  other  emetics  should  1k'  given,  such  as  sulphate  of 
zinc  or  mustani  and  water ;  or  the  stomach  may  be  washed  out  with  a 
mixture  of  hot  water  with  the  antidote,  tannic  acid ;  or  a  decoction  of 
green  tea  or  of  i»omo  vt^table  astringent^ — all  these  forming  the  insolu- 
hie  tonnate  of  antimony.  AVIien  the  stomach  lias  been  c-mjilietl,  mor]»hin 
should  be  given  hy|>od<*rtnirally  to  relieve  pain,  and  the  irritable  stom- 
ach and  bowels  trciti.tl  witli  suitidvle  reniedit's.  The  d('pres>ion  of  the 
heart  must  be  eounteraete^l  with  stimulant^!,  aided  by  dry  heat  or  muw- 
tard  to  the  epigastrium  and  the  extremities. 

If  antimony  ehlorid  has  l>een  taken,  the  corrosive  action  on  the 
Atomach  would  ejiuse  a  condition  which  would  be  aggravatAil  l*v  the 
raechanic^d  irrit^itiou  of  the  stomach-tube.* 

Postmortem  Appearances* — One  of  the  victims  of  Dr.  Pritehanl, 
Mrs,  Taylor,  die<l  from  acute  tartar-emetic  |>ois<:tniDg,  and  the  auto]>sy 
revealed  nothing,  altliough  the  [Hiison  was  found  in  the  viseem,  urine, 
blo<K],  and  intestinal  contents.  Sucfi  a  n»sult  is  <piite  exivptional,  most 
ea*es  showing  reiluess,  swelling,  e<.:chyniotic  imtelaw,  and  |K*rliaps  iih_'<'ra- 
tion  in  the  gastro-intrstinal  muotjus  niembnine.  8ometinies  thccliangeH 
in   the  gidlet    and    pliarynx   an?   pn>(ound,  as   in  a  wi.'^  dewribiil   by 

*  Tftvlor,  Owf'9  Huttp.  Rrpnrin,  1R67.  *  BuH.  He  Thfrap.,  vol.  ii. 

*  Tiiylcir  On  Pvi'mns.  eW.,  Zd  ed.,  1876.         *  Vnrwntpr,  AVw  VorK  Med.  Record,  1888. 
»  CVinipare  p.  iilO  in  <KH-'tioii  on  Gem^nil  Principle*  of  Toiicolojfy. 
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B]yth,'  \n  which  there  was  destructive  ulceration  of  the  membraue  of 

till'  I'pijxloltis  and  of  the  adjacent  part>,  expo.-^in^  tho  imi.-^cular  fi}»ers 
of  tliu  pharynx,  lu  a  caijo  recordt'd  by  CiM)kj-  *t\'  jKjisonin^  i'roin  the 
citrrosive  antiniony  ehlorid,  after  vomiting  without  blood  tlae  j^atient 
\\(  nt  into  collapse  and  died  lu  two  hours.  The  gastric  meDibrane  was 
aliijn.st  bliK'k  t'r<ini  congestion. 

In  ciisi'H  "tf  eln*ouic  poisoning  it  is  usual  to  find  inflammation  of  the 
kidneys  and  liver. 

Tests. — J,  Hydrogen  SulphUL — A  stream  of  this  gas  will  jn'i'- 
eipitate  omngc-red  antimony  trisidphid  (Sl>.,8J  when  jia*sed  thntngh 
any  untiinoniid  a<|iu'inis  suhitinii  atidili<»(l  uitli  Imlroehlorie^  acid  (No.  5, 
Plate  (J),  This  onuige  pri.'ctpitate  is  insohible  in  ammonium  hydroxid, 
but  dissolves  in  the  fixtsl  alkalis,  in  ammonium  sulpliid,  and  in  strong 
hydrochloric  iicid,  especially  wfien  halted.  A  very  characteristic  rcactir»n 
is  obtaiiiL-Hl  svJiLMi  this  hydnieiilnric  acid  Milntimi  (iiArr  Ijoiliiig  ti>  expel 
all  tnice  ol"  liytlntgcn  sulphiil)  is  dilnteil  with  excess  of  water.  A  white 
piveipilate  ot*  antimony  oxyehU)rid  tails,  which  is  soluble  in  tartaric  acid. 

FaiUicit'K. — While  this  t^-st  is  (pnteeerlain  in  siniftle  solution,  it  may 
give  u  <li>ul>tl*ul  result  in  the  pri'M'iice  (►('  colored  org:un<-  matcrtal>.^ 
Tiiese  sliimld  Ik-  *'iitirely  ilestriiyed  to  give  a  satisfactory  veriiiet. 

I)cfivni'}f, — A  definite  ivaftiiui  can  Im;  obtained  with  1  :  li)j(HH)  ul  a 
gmin  of  antiniony  trioxid  iu  five  grains  of  solution.* 

J.  /iWyj,sr/;'K  7cW.— The  meth<Ki  of  performing  this  test  has  l>een 
deseribe<l  under  tln'  bca4lrng  of  Ars<"nie.  If  any  prc('i|iitat4"  fomn-  whim 
the  susjxctiHl  Hilutii»n  is  at'itiilicd  with  hydnu'hhiric  acid,  more  acid 
must  l)e  added  until  the  oxychtorid  is  redissolved.  On  boiling  in  it  a 
fcitrip  of  bright,  pure  a)]>ix'r-foil  a  film  of  metallic  antimony  will  apiwar. 
If  the  amount  is  small,  tlie  tihn  is  violet.  A  larger  (pmntity  will  give 
a  surface  like  tarnished  /in<\  ami  if  almndant,  a  black  amorphous 
layer. 

Fiiihctts. — Arsenic,  mercun-,  and  some  other  mctJils  make  similar 
deposits.  To  distinguish  tlie  nature  of  the  metallic  filni.s  the  copjver 
strip  must  lie  washcnl^  dried,  e<iiled,  and  heated  in  a  ginss  tube  open  at 
both  cuds.  I'mler  this  treatment  antinuiny  yields  a  white  sublimate 
of  antiinonv  trit)xid,  M'hieh  is  usuallv  amorphous,  although  sometimes 
showing  crystals;  arsenic  gives  a  sublimate  of  octahedral  crystals; 
mercury  a  sublimate  of  shining  metallic  globules ;  and  otlicr  metals,  as  a 
ruh*,  produce  no  sublimate.  The  antimony  tri<txid  may  i)e  dissolvwl 
in  wc;dv  tartaric  acid  and  an  orange-red  precipitate  be  obtaine<l  liy 
passing  hv<ln»gen  sulphid  aHer  Jiciditieation  with  hydnK'liloric  acid. 
Again,  the  iilni  of  antimony  on  c<*p]ier  may  Im?  idcntiKe<l  by  boiling  it  in 
a  weak  so|iiti(Hi  of  potassium  hydnixiil,  renuiving  the  strip  at  intervals 
t<i  expose  it  to  the  air.  If  the  solution  <if  antinmny  thus  made  is  acidi- 
fied with  hydrochloric  a<*id,  it  will  yield  an  oniuge-nnl  precipitate  with 
hydrogen  sulphid. 


»  Poisons:  Thrlr  KJffcfn  nmi  Dft^tvm,  p.  553.  '  Lnneet, 

»  Reiso,  "  W'hnrton  Trinl."  Amer.  J'^r.  Med.  Sci.,  1872. 
*  Wormley,  Mitroe/iemtjdry  of  Fbittons,  1886. 
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Ddicacy, — A  distinct  violet-colored  deposit  on  the  copper  can  be 
obtained  from  one  grain  of  a  solution  containing  ^q^^^^^  grain  of  tartar 
emetic/  or  g^}flQ  of  a  grain  of  antimony  trioxid. 

3.  Marsh's  Teat. — Under  the  section  on  Arsenic  details  have  been 
given  for  performing  this  test.  If  antimony  be  present,  the  gaseous 
terhydrid  will  be  formed,  which  has  not  the  onion-like  odor  of  arsenic 
terhydrid.  Its  flame  produces  a  black  sjwt  on  cold  porcelain,  while  a 
metallic  mirror  forms  in  the  delivery  tube  if  that  be  heated  by  Ber- 
zelius'  method.  These  may  be  mistaken  for  the  similar  deposits  made 
by  arsenic.  When  treated  with  solution  of  chlorinated  lime  or  chlori- 
nate<l  scxla,  the  antimony  deposit  is  insoluble,  while  arsenic  dissolves. 
Yellow  ammonium  sulphid  dissolves  both,  but  on  evaporation  the  solu- 
tion of  antimony  sulphid  leaves  an  orange-red  spot  soluble  in  strong 
hydrochloric  acid,  but  insoluble  in  ammonia.  The  corresponding 
arsenic  sulphid  is  yellow,  insoluble  in  hydrochloric  acid,  but  soluble  in 
ammonia. 

If  the  gas,  instead  of  being  burned  or  decomposed  by  heat  as  above, 
is  passctl  into  solution  of  silver  nitrate,  there  is  a  black  deposit  of  silver 
antimonid,  Ag^Sb.  If  arsenic  is  also  present,  it  remains  in  solution 
and,  by  filtration,  we  can  separate  the  two.  The  filtrate  can  be  tested 
for  arsenic.  The  antimony  in  the  precipitate  may  be  separated  from 
the  silver  by  dissolving  in  boiling  weak  liydrochloric  acid.  When  fil- 
tered again  and  treated  with  hydrogen  sulphid,  the  filtrate  gives  orange- 
red  antimony  sulphid. 

Delicacy} — With  a  small  apparatus  sjwts  on  porcelain  are  obtained 
from  50  grains  of  a  fluid  containing  ^^  grain  of  antimony  trioxid, 
while  a  good  deposit  in  the  heated  tube  is  yielded  by  the  same  amount 
of  fluid  containing  -^^^  grain  of  antimony  trioxid. 

The  silver  nitrate  test  gives  a  still  more  delicate  reaction,  and  can 
be  obtained  with  only  a  few  drops  of  the  test  solution,  a  satisfac- 
tory deposit  of  silver  antimonid  forming  when  there  is  present  only 
gjy^flQ  grain  of  tiirtar  emetic,  equal  to  ^  q  j  ^  ^  grain  of  antimony  trioxid, 

4.  Zinc  Test, — ^The  suspected  liquid  is  put  into  a  platinum  dish  and 
acidified  with  hydrochloric  acid.  On  immersing  a  slip  of  pure  zinc,  the 
antimony,  but  not  arsenic,  is  at  once  tieposited  on  the  platinum  as  a 
black  stain,  which  can  be  remove<l  later  by  nitric  acid  or  by  simple 
heat.  The  true  nature  of  this  stain  is  revealed  by  wetting  it  with  nitric 
acid,  drying  at  a  gentle  heat,  and  touching  with  a  drop  of  dilute  ammo- 
nium sulphid,  when  an  *)ninj^red  color  will  be  produced,  due  to  the 
formation  of  antimony  trisulphid. 

Delicacy, — This  test  is  stiit<il  by  Fresenius  '  to  be  ver}'  delicate.  In 
two  minutes  a  brown  stain  will  apjwar  when  the  solution  holds  but 
TffffinT  K"i^'^  o^  antimony,  a  definite  reaeti<m  showing  in  a  quarter  of 
an  hour  when  the  amount  is  only  ^^  ^^f. 

5.  77u  Test. — If  an  antimony  solution  is  acidulatcnl  with  one-tenth 

*  Wormlcv,  Micmrfmnisfn/  of  Poivms,  1885. 

»  Wonnloy,  thuL.  I8Kr>. 

'  Fn^seniii!*,  (^unntifatire  Anafynin^  Amorioan  edition,  New  York,  1886. 
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iwirt  !iytlmo])Ioric  acid  antl  a  slip  ol'  pure  tiu-foil  1*8  imraerBed  in  it,  the 
foil  tiirijs  Mae-k  fnmi  a  <lf]M>.*it  of  niftalliv  aiitinioiiy. 

Detection. — In  Vomiieil  Matters  and  f'rhu\ — Owing  to  the  pivuiipt 
aftinii  ^*i'  tartar  emetic,  the  stomach  and  bowel:f  are  Uf^iwlly  t[uirkly 
evacuated  of  the  poiiion,  A  lai^e  ]>art  of  that  which  is  ub.soriH-ti  mU* 
the  j^'iieni!  eireiilatiou  is  rapidly  eliniinateil  l>y  the  kidneys,  and  Iienee 
the  projHDitirai  stored  in  the  visoeni  is  relatively  small.  In  eases  of 
sus}»et'teil  cliitHiie  jKjisoMiiii;  the  vouiiUnl  mallei's,  the  litpiid  fe<'esj  tlie 
urinej  or  medielna!  mixtures  should  he  snUjeetcnJ  to  analysis.  For  this 
pnrpftse  the  material  is  aeidiiied  with  hydr^iehlorie  acid,  and  the  xine  test 
or  Reinsfli's  test  ap|»lied.  These  respond  even  in  the  ]»ri'seMee  (if  orj^mic 
matter.  To  another  [jortioii  of  tlie  material,  a(^idifu'd  uitli  livdnK-hlorie 
aeid,  tiirtaric  aeid  is  added;  it  is  heated  on  a  waler-hatli  for  half  an 
hour,  .strained,  filterwl,  and  the  (iltmte  treated  with  a  stream  of  hydro- 
gen snlphid  ior  sevend  liours.  The  ])reeipitMte,  \vbieh  may  eontuin  (he 
Hul|»hids  of  i'l-rtiiin  other  metals  and  free  sulphur,  should  he  treated 
with  .^Ironj^  hytlrochhme  aeiii  and  hoiVcd  as  lon^r  as  hydrofjen  snlphid 
fumes  eseiijie.  Tiie  filtered  sohititHi  may  he  teste<l  with  Keiii>eh's  te'st, 
the  Kino  test,  or  Marsh's  test,  colkxrtinp  the  antimony  in  silver  nitrate 
solution.  In  t4'slinj^  the  nriiu\  the  tcttal  <]uanlity  for  ^eve^ll  days 
shouhl  l>e  ova]KH'aterl  to  a  small  hulk  hetore  being*  operatf  d  on. 

iSi'pafffimH  from  thf  Tiat^ncH. — From  the  s<ilid  viseeni  most  of  the 
antimony  «in  he  extracted  hy  mincing  a  imi-tion  and  hoilinp  i(  fi>r  an 
hour  in  water,  5  parts,  ncitlitietl  with  hydrorhloiie  aeid  1  part.  Tlie 
straintMl  and  filtered  solution  may  be  tested  by  Keinsch's  or  the  zinc 
test. 

Quantitative  Determination. — If  it  is  desired  to  esdenlatc  the  total 
amount  of  antimony,  it  Is  hest  t4i  use  the  pnioess  for  destruction  f>f 
orjpmic  matter  by  hydrochloric  acid  and  potassium  chlorate  ^iveii  under 
the  section  on  Arsenic.^  This  bein«;<lont'.  the  mixed  pn*eipitatr  obiain^'d 
by  passing  hydivgen  sulphi<i  through  the  aeidifin!  Hui4l  is  waslietl, 
treated  Avith  strong  nitric  acid,  and  evaporatwl  to  dryness.  A  small 
quantity  of  a  strong  solution  of  ptitassium  hydrrtxid  is  added  to  the 
residue,  it  is  filtered,  evaporated  to  dryness,  and  fuH^^I.  The  jwitassium 
anthnimate  in  tliis  fluid  is  bnihul  with  solution  of  tartaric  acid,  acidu- 
lated with  iiydrochloric  acid,  filtered,  and  saturated  with  hydrogen  sul- 
plifd  giis.  The  c>rang(?-red  antimonic  sidphid  {yb2S,_)  thus  ohtaintxi  is 
washed  on  a  Oo<H'h  filter,  dried  in  a  water-oven,  and  the  free  sulphur 
and  residual  mt^isture  which  are  always  ]>resent  exjvelled  by  heating  in 
an  atmos])here  of  dry  carbon  tlioxid.  Of  this  residue,  whicli  has  been 
eouvertetl  to  the  black  sulphi*!  (^^83),  100  jxtrtti  represent  71,77  of 
antimony. 

When  the  presence  of  other  poisimnus  metals  is  suspeete<l,  the  pre- 
cipitate made  uitli  hydrogen  sulphid  is  treateil  thoroughly  with  yellow 
umiuouium  sulphid  anil  the  Mthition  filtered.  Tin*  arsenic  (»r  antimony 
is  present  in  this  filtrate,  while  metcur}*,  lead,  and  eop|x>r  remain  upon 
the  fdter  to  be  examinetl  by  apprtijinato  methmls.  The  filtrate  is  evap- 
>  Consult  also  j>.  3^7  in  mtUod  on  Gen«ml  Principlfts  of  Ti)xicology, 
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orated,  and  the  residue  treated  with  nitric  acid  and  potassium  hydroxid 
to  convert  the  metals  into  potassium  arsenate  and  antimonate.  If  the 
presence  of  both  metals  is  suspected,  this  mixture  is  put  into  the  sul- 
phuric acid  and  zinc  Marsh  apparatus  and  the  gas  passed  through  silver 
nitrate  as  long  as  a  black  precipitate  falls.  The  arsenic  will  be  in  the 
solution,  and  is  separated  by  filtration.  The  black  antimonid  of  silver 
is  collected  on  a  filter,  washed,  boiled  with  tartaric  acid,  acidulated  with 
hydrochloric  acid,  filtered,  and  the  filtrate  precipitated  with  hydrogen 
sulphid.  Of  the  dried  precipitate  of  orange  sulphid,  100  parte  repre- 
sent 196.47  parts  of  pure  crystallized  tartar  emetic, 

TIN. 

(Chemical  Symbol,  Sn.  ;  Synonj-m,  Stannum.) 

Though  poisoning  from  tin  salts  is  rarely  reported,  there  is  sufficient 
evidence  to  prove  that  it  does  occur. 

Putty  powder,  a  higher  oxid  of  tin,  was  the  cause  of  death  in  the 
case  of  a  chemist,*  who,  by  mistake,  used  it  for  months  in  his  pepper- 
box. The  solder  used  for  fruit-cans  contains  tin.  This,  as  well  as  the 
tin  surface,  may  be  dissolved  by  the  action  of  acid  juices  of  fruits  or 
the  fatty  acids  of  meat  and  cause  toxic  symptoms.  In  the  case  of 
canned  meats,  the  danger  from  this  source  is  slight.  According  to 
liossing,^  it  is  unworthy  attention,  as  the  compound  formed  is  insoluble 
in  the  digestive  juices.  He  thought  that  the  traces  found  in  canned 
meat  and  fish  existed  as  oxid.  According  to  Wirthle,'  it  is  sometimes 
a  basic  stannous  chlorid  and  sometimes  a  sulphid.  He  found  that  tlie 
corrosion  of  the  tin  can  increase  slightly  after  the  second  year,  but  the 
amount  is  never  anything  but  slight,  even  after  four  years. 

Symptoms. — Tin  salts  act  as  gastro-intestinal  irritants,  causing 
sometimes  a  metallic  taste,  usually  nausea,  vomiting,  alulominal  pain, 
diarrhea,  cyanosis,  and  collapse.  Severe  symptoms  like  these  were  seen 
in  4  cases  described  by  Luff  and  Metcalfe,*  due  to  eating  tinned  cherries, 
the  strongly  acid  juice  in  the  can  sliowing  3.2  grains  of  nialate  of  tin 
to  the  fluidouuce. 

In  an  investigation  by  Ungar  and  B4Hllander  *  upon  tiie  lower  animals 
it  was  shown  that  even  the  non-irritating  sjilts  given  sulx-utaneonslv 
caused  toxic  symptoms  like  those  of  other  metiils  which  undermine  the 
health,  sometimes  even  ciiusing  death.  They  found  tin  in  the  tissues  and 
the  urine. 

Treatment. — Emetics  and  the  stomach-pump  should  be  used  first, 
followed  by  blaud  demulcent  drinks,  stimulants,  and  anodynes. 

Tests. — Ilytfrof/en  sulphid  yields  with  stiinnous  sohitions  brown  stan- 
nous sulphid;  withstanniosolnti(ms,yellowstannicsidphi(l(Xo.  (jjPlateC). 

Merciirio  chlorid  is  rednctHl  by  stimnous  chlorid  to  a  gray  deposit  of 
metallic  mercury. 

SohUiom  of  fixed  (tfkfdin  give  with  stannous  salts  a  white  precipitate 

*  .U«/.    Prr<tti  ami  Cirr.,   1804.  »  ZrHnchr.  f.  fifltfnn.  Ch^m,,   IlKK). 

»  rh/:tn.  Zfiiunq,  liXM),  vol.  xxiv.  *  Hnf.  Mr>i.  Jour.,  1800. 

»  Hinn.  Cfntrafb/.,  1887. 
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of  liy<Iroxid  wbkh  Ls  dissolved  by  excess,  aud  on  boiliu|?  is  reprecipitated 
aa  black  oxid.  With  stumiitr  utilis  the  white  precipitate  when  dissolved 
is  not  reproci|iitak'd  by  biiijiii^. 

Detection. — To  extract  tlie  metul  from  the  tissut's  and  4>r^*inir  iliiids 
they  siioidd  l)e  boiled  tWr  Hime  time  in  water  neithilatcd  with  liydnw 
chlorie  mndy  iiltereil,  and  the  alinve  tt»sts  ai»piietl  to  the  (illrate. 

Illustrative  Case. — A.  Rolhs^  rt-portcd  iiiotur  and  hens^m*  di.s- 
iiirbaiii^rs  in  llu-  hjwer  cxhi'milics  of  a  ynutif^  vvninaii  wlmso  lower  extrem- 
ities were  at  tJie  sanie  jK-riod  staineil  yellow  from  weuring  yellow  silk 
ntoekiug}^.  More  luarkwl  iicrvons  syiiiptoin.s  like  iitn.xia  were*  noted  a  few 
weeks  later  siniultaiietms  with  wearin*::  the  Muekinjrs.  The  urine  was 
nlhuTMinniis,  and  ^avc  thr  tin  reaction  fur  two  inonihs  after  the  stockings 
iiad  been  laid  aside.  The  stoekin^  were  heavily  iinprcgniitCHl  with  tin 
chlorid  to  ^ivethetn  "  bodvj"  and  tlie  absorbetl  tin  liail  prodneed  marked 
anemia.  AVith  the  exeuptiou  of  hysteric  Hyraptoms,  the  patient  recov- 
ered in  a  few  month.s. 

CHROMIUM. 

(Chetnioul  Syiul^ol,  Cr. ) 

Toxic  cfiectd  have  resulted  fn^m  |w>tas,sium  eliromate,  fmni  chromic 
acid,  nnd  from  h'jul  cln'omale.  As  tlic  poisonons  pro]»crtics  of  li-ad 
ehmmatc,  **  cliromi^  ycJIow/'  are  nujinly  (hie  to  the  k'iid  eontaine«l  in  it, 
they  are  pn>perly  considered  under  the  compounds  of  lead. 

Potassium  bichromate  occurs  fn  <frjin^e-re<l  crystals  us<'<]  bv  dvers 
aud  fni'nitnre-slaincrs.  (Jjteratives  in  cliL'iuieal  works  Hod  that  in  the 
i^hafw  of  tine  aerial  particles  it  irritates  the  respiratory  jmssages,  se*ts  up 
ozena,  and  causes  eruptifni*  and  excoriations  leading  to  chronic  ulcers. 

Chromic  acid  (CrO^),  chromic  anhydrid,  oeenr*  in  crimson  prismatic 
needles,  deli4juescent,  freely  soluble,  and  in  stronu;  solution  a<'t.s  on 
or^jT'Ovic  matter  with  energy.  Its  only  use  in  nietlicinc  is  exlerind,  as  a 
deep  cjuistic  to  the  tonsils  and  to  jvipillary  growths.  When  applied  to 
fungous  gniwths  in  the  mouth  a  in)rtiofi  may  be  nwallowed,  as  In  the 
case  re|M)rtcd  by  Tisne,'*  tn  winch  a  dentist  ii.se*l  it  too  freely.  It  caused 
an  acrid  taste  and  buniinjx  iti  the  ihroat,  pain  In  the  nucha,  with  jK-r^istent 
vertigo,  iibundant  vomiting:  of  a  ropy  green  fluid,  and  great  prostration, 
with  eventnal  recover)-.  Chromium  was  foun*!  in  the  urine.  Even  its 
external  use  is  attended  with  danger.  This  was  shown  in  the  case  re- 
]K>rttHl  by  White,^  One  ap|>lieatii>n  of  al)ont  50  grain.s  in  half  an  ounce 
of  vvat4'r  was  inack^  to  the  external  genitids  after  removal  of  pupillary 
vegetations.  In  twenty-seven  hours  the  woman  diwl  in  a  state  4>f  col- 
kpne.  Congestion  of  the  kidneys  and  liver  was  found,  aud  both  organs 
contained  ehmmium. 

Symptoms. — When  Hwallowe<l»  the  compounds  of  chromium  act  as 
gnstro-intestinal  irritants,  with  inlditional  efltH-ts  upon  the  central  ncrvfius 
system.  They  cause  a  disagreeable  taste,  vomiting,  jtain,  diarrhea,  eol- 
lapBe,  unconsciousness,  dilated  pupils,  very  slow  respirations,  ami  mus- 
cular cramps. 

>   mm.  klin.  RundHchau,  Mnrrh  10,  mOI.  '  Jour,  de  Mid,,  Paria,  1887. 

»  Unireraify  Med.  Maff.,  1889, 
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Fatal  Dose. — Muschka  has  described  a  case  of  suicide  in  fourteen 
hours  i'roni  aUjut  ;5  dmms  of  pota^siiun  bichromate,  while  Macniven  * 
has  reported  a  cii:^  of  recovery  from  about  3  drams,  aud  Pbilipsou  *  a 
case  of  recitver\'  from  273  grains. 

Fatal  Period. — Death  from  an  ounce  haiJ  occurred  in  forty  niimiU'S, 

Treatment.— Chaik  or  niag^iesia  should  be  given  to  neiitnilizv  the 
acitl.  Milk  may  be  ndniinistered  or  used  to  wash  out  tlie  stornaeli  with 
the  pump  or  tube.  AmKlyne.s  are  indieuted  for  die  luiin,  cerebral  and 
respiratory  stiniulant-i  for  the  <Iepre^sion  of  the  nervous  system. 

Postmortem  Appearances. — In  his  rcse;ir('b  Pander-^  imnul  that 
chromic  acid  preparations  were  alisorhL*d  witii  i:;reat  rapi<iily  buth  Ly 
stomach  and  skin,  and  its  elimination  was  mainly  by  the  kidneys,  but 
to  Some  extent  by  the  liver  antl  buwels.  In  actitr  coHes  desith  was 
caused  by  ^e!jpirator^'  arrest  or  central  nervous  disturlxmee.  In  the 
gastro-intestinal  tnu't  were  (ouud  Inttamniatiou,  eochymoses,  and  swollen 
follicles.  Au  L-arly  morbid  clwinge  wius  |xireuchymatoUB  nei)hritis ;  the 
spleen  was  shrunken  and  the  blood  alteivd. 

Tests. — Si)hii>lv  chrotaates  yield  with  silver  nitrate  a  reil  precipi- 
tate ;  with  lead  nitmte,  a  yellow  preeipit:ite  ;  with  boiling  diluie  sul- 
phuri*'  acid  and  alcohol,  a  green  color. 

Detection. — Having  treated  organic  matters  with  hydrochloric  acid 
and  potassium  chlonite,  the  liquid  turns  green  from  chromic  chlorid.  Am- 
monium hydroxid  addeil  t<_>  the  tiltercil  n4uid  in  slight  excess  will  yield 
hydrated  chromic  oxid  as  a  precipitate',  which,  afkr  washing  and  drying, 
can  be  convert<?il  into  |M»tassiuin  chroujatc  bv  fusing  with  ]M>(assiiim 
nitrate  anvl  carl>onate.  After  di.<solving  tliu-  fuse*!  mass  (which  will  be 
more  or  less  yellow  in  color  if  ehnmiiuni  is  present)  in  water  and  making 
slightly  acid  with  acetic  acid,  the  chromatc  can  be  detected  by  the  tests 
given  above. 

IRON. 
(Chemical  Symbol,  Fe:  Synonym,  Ferrum.) 

Iron  is  present  iu  the  b'xly,  notably  in  the  bWKl-coloring  matter, 
also  in  footl,  Mud  is  a  fnspient  constituent  in  tonic  meilicines.  Sufficient 
evidence  exists  that  at  least  two  of  its  salts,  ferrous  sulphate  aud  ferric 
chlorid,  have  toxic  pn>[)erties. 

Ferrous  sulphate  (FeSO^, 711^0),  popularly  known  as  "r*>p|)enis" 
and  '*  green  vitriol/'  i^ccurs  in  coarse  green  crystals  often  aivereii  with 
a  brown,  rusty  coat.  In  an  unsuccessful  attempt  at  suicide*  a  woman 
took  two  ounces  on  an  empty  stomach.  Funettouul  nervmis  disturlv 
ances  soon  ap|)eired,  but  subsid<Ml  in  a  day  or  two,  while  diarrhea  and 
abdominal  [Knii  n»rirktHl  the  course  of  a  subacute  gastn>-enteritis  which 
la-^ti?*!  moH'  thmi  a  imintli. 

Ferric  chlorid  (Fe.,CI,;)  'MMMirs  most  tM»mmonIy  in  th(*  widely  us<h1 
prejKinilion  tinf^urn  fcrri  Moridi  or  "  tincture  of  iron,"  a  brown  acid 
liipiid,  t'reipjently  mistaken  for  harmless  liquids  of  the  same  color.  It 
has   been    taken    in   toxic   doscft  as  an  abortifacient.      In  M:irtinique  A 

<  Lancet,  1883.  >  Ibid.,  IfiOli.  *  Ibid.,  1887, 

«  H»II,  Ntne  Turk  Med.  Jour.,  1888. 


442 


IKOBGANIC   POISONS. 


ca.ses  of  homicidal  poisoning  were  caused  by  it  at  the  hands  of  one 
person.' 

Symptoms. — When  fexric  chlorid  has  been  given  experiroentally  to 

the  lower  nuinuils  with  footl,  it  has  l>een  found  harmless  even  in  consid- 
erable doses.  The  siiine  amount**  piven  fastlnp  and  in  alooliolic  solu- 
tion have  reiiulted  in  dt-ath  in  from  one  to  Hixtren  Imurs.  It  oaiuses  an 
inky,  metallic  ta^tc,  viok'iit  abthiiiiiiiid  jiain*  Vf>mitiiijr,  diarrheii,  jKiraly- 
MS  of  the  extrt'nvitie.i,  supprcsjiiim  ol'  un!it%  ^*^lllvul^ions,  and  death. 
Tin-  fcre.s  an*  blackened  by  tiie  Iron  sulpliid  forincHi, 

Fatal  Dose. — One  ca*je  has  Iwen  reported  of  death  after  five  weeks 
from  a  do^e  of  the  chlorid  etpial  to  an  ounce  and  a  liall*  oi"  the  "tinc- 
ture of  iron,"  An  ounce"  has  ciuisc<l  vomiting  and  urinary  Mniptoms, 
On  the  other  hand,  a  man ''  aged  seventj'-twu  recoveixxi  from  the  effects 
of  three  ounces  of  the  tincture. 

Treatment. — The  alkaline  bicarbonates  or  the  carbonates  dipeolved 
in  a  larjL^c  ainotmt  of  wat<'r  or  milk  may  be  swallowed  or  used  to  wash 
out  the  fitoniarh  with  a  pump  or  tulx'.  The  gastro-enteric  symptoms 
should  be  treated  by  rest  and  amxlyues. 

Postmortem  Appearances. — In  one  of  the  Martinique  cases  cited 
above  a  jrreenisK-black,  fur-like  "  ttnul  "  cr^ve^ed  the  tongue,  esophagus, 
and  storaacli  ;  swelling,  cungestioUt  and  ecchymotic  pctiuts  were  the 
el(aiijj:es  noted  in  the  liver  and  kidneys^  and  hyperemia  market!  tlie 
l)rairi  and  lis  mcmbmnes. 

Tests. — Ammonium  su^phitl  causes  a  black  prcciJ^itute  of  iron  sul- 
pliid. It  can  Im'  usetl  n!\cr  the  metal  lias  been  extracted  ]Voni  tlu*  tissue 
with  aectie  acid.  ReiHssolving  the  svilpbid  in  nitrnbydntebloric  acid, 
the  iron  will  yield  to  pnt^ittaiHTn  fvrrot'iiaifiUi  a  blue  pivcipitate.  If  the 
iron  solution  is  almost  ncntrabV,e<l  with  nmm<tnia,  (hen  tjmmmiiuvi  sufpho- 
cyanki  will  ^ive  a  n'd  color. 

Detection. — Having  digested  the  f>r)r'Unc  matters  (homugldy  in  water 
acididated  witti  aix'tic  acid,  Hitcretl,  evaponitcti  the  iiltnite  to  dr\'ness, 
and  incinenited  the  residue,  the  ash  is  treated  \x\\\\  dilute  sul|>huric  acid 
an*!  the  solution  tested  as  above  M*itl»  anunaniuni  sulphid  ami  jMitassinm 
fern ic van  id,  IX'termination  of  jM>isonrais  amounts  nviist  rest  upon  the 
quantity  ibnnd  in  the  tu'jjans  in  excess  nf  that  normally  ]ireset]t.  The 
black  fur  on  the  nujcous  membranes  and  the  stains  on  the  clothing  ought 
to  yield  significant  amounts. 

ZINC. 

(Cbpniicnl  Symbol,  Zn.) 

Tliis  Ls  a  bluish-white  metal  used  in  the  arts  in  the  form  of  sheet 
zinc,  fnim  which  culinaty  vesstOs  arc  made;  also,  under  the  name  of 
"galvani/eil  inui,"  as  a  plating  on  iron  tulK-s  or  vessels.  On  ex|H>sure 
to  moist  nir  a  white  rust  or  Him  of  oxid  forms,  which  diKw  not  dissolve 
in  water  iinlcRs  the  water  contains  cblorids.     The  wcll-knowa  fact  that 

«  Annntm  'f  Ifvp.   Pub.,  1879. 

"Taylor,  A.  S.,  Prineiphs  and  I*raefirr  of  MrdiealJuruiprudcncet  1888. 

■  Blyth,  A.  W.,  Poiaotu,  Efeda  and  Detection. 
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milk  keeps  sweet  longer  in  zinc  vessels  than  in  pots  is  explained  by 
the  neutnilization  of  lactic  acid  by  the  zinc,  which  is  taken  up  as  a 
lactate.  Not  only  may  milk  thus  be  contaminated,  but  also  vinegar, 
soup,  olive  oil,  and  alcoholic  liquids.  The  symptoms  produced  by 
articles  of  food  thus  contaminated  are  not  grave,  and  the  effects  of  zinc 
oxid  upon  those  who  work  in  zinc  factories  are  so  inconspicuous  as 
liardly  to  deserve  the  name  of  poisonous.  The  "  zinc  fever  "  is  some- 
times marked  by  indigestion,  headache,  colic,  diarrhea,  cramps  in  the 
legs,  and  peripheral  neuritis,  symptoms  which  might  be  attributable  to 
the  arsenic  which  is  usually  present  in  commercial  zinc. 

Poisonous  Salts. — Of  65  cases  of  zinc-poisoning  collected  by  Witt- 
haus,*  46  were  in  Great  Britain  and  only  3  in  the  United  States.  All 
were  caused  by  two  salts,  the  sulphate  and  the  chlorid.  The  sulphate 
was  to  blame  in  25  cases,  of  which  8  were  due  to  mistaking  it  for 
"  Epsom  salt ";  5  were  suicidal,  and  4  were  homicidal.  Zinc  chlorid 
was  the  poison  in  40  cases,  of  which  27  were  accidental  and  7  suicidal. 
The  form  used  in  26  cases  was  "  Burnett's  disinfectant ";  in  4  it  was 
"  soldering  fluid." 

Zinc  sulphate  (ZnSO,7H20),  or  "  white  vitriol,"  is  a  freely  soluble 
salt  and  occurs  in  crystals  so  closely  resembling  magnesium  sulphate 
that  it  is  often  mistaken  for  it.  The  zinc  salt  is  sometimes  kept  in  the 
household  as  a  prompt  emetic  for  emei^ncies.  "  Epsom  salt "  is  also 
a  domestic  remedy,  and  both  are  often  kept  in  the  same  closet,  in  loose 
j>ackages  without  labels. 

These  facts  account  for  the  frequency  with  which  accidental  poisoning 
occurs.  In  doses  of  twenty  or  thirty  grains  zinc  sulphate  will  evacuate 
the  stomach  without  causing  much  depression.  This  effect  is  so  constant 
that  even  after  doses  of  an  ounce  are  taken  recovery  is  the  rule.  When 
complete  expulsion  does  not  occur,  it  acts  as  a  gastro-intestinal  irritant, 
causing  vomiting,  purging,  and,  sectmdarily,  dangerous  prostration.  In 
one  case  there  was  neither  vomiting  nor  pui^ing,  but  death  occurred 
in  less  than  four  hours  from  the  depressing  action  on  the  nervous  system. 

Zinc  chlorid  (ZnCl^)  is  a  very  soluble,  deliquescent  salt,  present  in 
"  Burnett's  disinfectant,"  also  in  the  "  soft  injection "  fluid  used  for 
preserving  IxKlies  for  dissection. 

A  soldering  fluid  is  made  extemporaneously  by  dissolving  zinc  to 
satunition  in  hydrochloric  aoi<l.  This  fluid  is  used  to  cleanse  the  sur- 
face of  metals,  so  that  the  sohler  (^n  make  a  perfect  joint.  In  the 
sliape  of  fnse<l  caustic  sticks  the  chlorid  is  use<l  to  transfix  cancerous 
tumors,  the  effw^t  being  to  disorganize  the  growth  for  a  considerable 
area,  as  the  salt  absorlw  water  from  the  tissues  and  <]iffuses  readily.  It 
is  sometimes  applie*!  as  a  |)Jiste  by  cancer  quacks  in  so  careless  a  man- 
ner as  to  cause  death.  Blyth  -  mentions  a  fatal  case  in  which  this 
external  applicjition  to  the  breast  produce*!  general  symptoms  of  poison- 
ing by  zinc,  and  the  metal  was  found  in  the  liver  and  other  organs. 

Symptoms  from   Zinc  Chlorid. — The  gastro-intestinal  symptoms 

'  Witthaus  and  Becker,  Mrdical  Jurhprndmrr^  Forensic  Mrdicine,  and  Toxicoloffy^ 
New  York,   180t>.  "  Blyth,  A.  W.,  Poimna^  Effects  and  Drtectxim.' ^ 


^44 


INORGANIC    POISONS. 


are  thos^  of  a  }yiwert'ii]  corrosive — a  metullit!  taste  with  instant  burning 
pnin  ill  inniilh^  tlirout^  auti  stomach.  The  lU't  of  swullinviiij;;  i^  dittinilt 
and  jmiiifnij  und  the  ^:iiiviiry  tiow  exc^'ssive.  Violent  vomiting  hi'jLjiiis 
iinraetlintely,  often  tti'  IjIcmhIv  matters;  purging  sufiervenets,  with  tenes- 
mus mill  lilotrtly  sTfHils.  O^iliipse  may  end  in  coma  and  doatli  in  a  few 
hinu*s.  If  liie  is  pmlunpd,  lUTvinis  se<jne]fe  are  common,  such  a.'*  per- 
version iittlie  ,s|>ec'iiil  senses,  localized  muscular  s[>asm>^  muscular  weak- 
ness, and  aphonia.  The  local  action  may  cause  stricture  of  the  gullet 
or  pylorus,  and  also  destniction  of  the  glandular  strnetnre  of  the 
stonaicli,  thus  itnjKiirin^  dig<}stion,  so  that  inanition^  extreme  wasting, 
a[ul  I'Vi'ii  diath  rii:tv'  ensue. 

Fatal  Dose.  ^Tlic  prompt  emetic  action  of  zinc  sulphate  has  l>rf»ught 
aliout  rcc(»VL'ry  after  doses  of  an  ounce  ;  dwitli  has  cnsue<]  from  taking 
IJ  ounces.  The  caustic  action  of  zinc  ehhirid  has  caused  death  s<'eou- 
darily  after  sfverj!  weeks  from  the  adniinistnition  of  ft  grains.  Recov- 
ery has  Keen  brought  about  after  a  thise  of  200  gniins. 

Fatal  Period,  -While  death  has  (K:curitil  in  about  f*iur  hours  ^  from 
arhninistration  of  s^inc  sulphate  without  vomiting,  and  in  another  case 
from  /ine  chlorid^  yH  there  are  instances  of  dwilh  from  the  setromlary 
etlects  of  disorpunzation  of  the  stomach  and  stricture  of  the  gullet  as 
late  ;is  oiU'  hniubvd  and  sixt(*en  days  alk-r  the  dose.^ 

Treatment. —  The  efforts  of  the  stomach  at  evacuation  must  be 
ass]ste<l  by  i'vi.'e  drafts  of  warm  water  or  warm  milk.  The  st<^>mach- 
tul»e  may  be  used  In  the  very  exceptional  cases  when  emesis  is  not 
pi'onipt.  The  antitlotcs  an-  milk,  eggs,  and  the  vi'getable  astringent** 
containing  tannin,  n-presentftl  by  strong  dectx^tinns  i>f  gr*^n  tea. 

Postmortem  Appearances. — The  usual  cousequencefi  of  irritant 
priisoning.  more  or  less  intense,  are  to  be  seen — /.  e.,  congestion  in  the 
mouth,  gullet,  stomach,  an<I  intestines^  areas  of  softening,  ulceration, 
ami  even  jjcrloration.  When  di-atb  is  due  to  seeondar}-  starvation,  there 
is  usually  naiTowiug  of  the  gullet,  with  thickening  and  corrugation. 
Jallaud^  repoi-ted  a  ease  of  d«ith  on  the  eighty -eighth  day,  in  which 
the  stomach,  as  a  digestive  orgttn,  was  pnjctieally  oblitcnited.  It  was 
found  to  be  a  part  of  a  msiss  of  org.inized  inflamrualoiy  |>roducLs  malting 
togctln'r  the  omentum,  jKincrciis,  liver,  sp)e<*n.  and  diaphrngm. 

Tests. — 'I.  Ilifflroffcn  Sufphiti  Tr»f. — A  stream  ol"  this  gas  precipi- 
tates white  zinc  snlphitl  from  an  alkaline  or  neutral  solution,  or  a  solu- 
tion made  acid  by  acetic  acid.  This  precipitate  is  soluble  in  the  mineral 
acids,  but  insoluble  in  acetic  acid,  the  alkalis,  atul  the  alkaliiie  sulpliids. 

^.  Ammonium  nufphid  ^ivos  the  same  precipitate,  the  only  white 
insoluble  sulphid  ol)t;iincd  by  this  proctHhirc. 

.•?.  pQtani*ium  frrroft/ftnifi  can  1k^  useil  to  distinguish  zinc  sulphate 
from  mag^l(^^iuln  sulphate  and  oxalic  acid,  both  of  which  hav<!  been 
mistaken  for  it,  Wliite  zinc  fernM^yaiiJd  is  ibrtiwn  down  from  a  stdn- 
tion  eiintaiuing  zinc  sulphate,  but  the  two  others  yield  no  pri'cipitate. 

Detection. — Organic    matters    snppt>He<l    to    contain    zinc    may    be 

^  Penfeld,  Antral.  MeJ.  Jour,,  IftHB.  *  Tuckwell,  Hrii.  Med.  Jour.,  1874. 

»  Ibid.,  1887. 
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digested  at  a  gentle  heat  with  dilute  acetic  acid,  filtered,  the  filtrate 
concentrated,  and  the  metal  thrown  down  as  sulphid  by  a  stream  of 
hydrogen  sulphid.  This  precipitate,  collected  on  a  filter,  is  washed, 
dissolved  in  strong  nitric  acid,  evaporated  to  dryness,  the  residue  taken 
up  with  water,  and  precipitated  as  a  hydratocarbonate  by  adding  sodium 
carbonate  and  boiling  thorouglily.  Having  filtered  and  washed  the 
precipitate,  it  can  be  dried,  ignited,  and  weighed  as  ZnO. 

A  small  portion  of  the  hydratocarbonate  may  be  fused  on  platinum 
with  a  drop  of  cobalt  nitrate.  The  zinc  is  detected  by  a  green  color 
resulting. 

METALS  OF  THE  ALKALINE  EARTHS. 

BARIUM. 

(Chemical  Symbol,  Ba.) 

Certain  salts  of  barium  used  in  pyrotechny,  in  wood-staining,  and  in 
glass-making  sometimes  figure  in  toxicology  as  irritant  poisons  which, 
when  absorbed,  cause  cardiac  depression  and  convulsions.  The  chlond 
and  the  nitrate  occur  in  white,  soluble  crystals  resembling  the  ordinary 
purgative  "salt.s,"  for  which  they  have  been  taken  by  mistake. 

Symptoms. — Grastro-intestinal  irritation  is  shown  by  vomiting  and 
diarrhea,  with  straining  and  abdominal  ])ain.  After  absorption  dilata- 
tion of  the  pupils  with  convulsions,  paralysis,  and  heart  failure  may 
supervene. 

Fatal  Dose. — About  100  grains  (6.5  gm.)  of  the  chlorid  proved  fatal 
to  a  woman,  although,  by  gradually  increasing  the  daily  quantity, 
Pivondi  was  enabled  to  take  in  divided  doses  119  grains  (7.7  gm.)  in 
one  day. 

Fatal  Period. — Death  occurred  in  one  case  in  one  hour,  in  another 
case  in  fifteen  hours,  in  another  case  in  thirty-four  hours,  and  again  as 
late  as  a  week  after  taking  the  poison. 

Treatment. — The  best  chemical  antidote  is  magnesium  sulphate 
(Epsom  salts)  or  sodium  sulphate  (Glauber's  salts).  Both  have  the 
power  to  precipitate  the  barium  iis  insoluble  sulphate.  The  stomach 
should  then  l>e  washed  out  with  milk  and  water.  Anodynes  are  indi- 
cated for  the  pain  ;  heat  and  stimulants  for  the  cardiac  depression. 

Postmortem  Appearances. — Any  or  all  of  the  signs  of  gastro- 
intestinal inflammation  may  be  present — i.  e.y  |)atohes  of  re<lness,  swell- 
ing, softening,  effusions,  uleenition,  and  even  |K'rfonition. 

Linossicr,'  by  experiments  on  rabbits,  found  that  after  chronic 
poisoning  for  thirty  days  all  tlie  orgsms  oontaintHi  barium — the  bones 
most  of  all,  the  kidneys,  brain,  and  spinal  con!  showwl  a  less  amount, 
the  liver  still  less,  and  traces  only  were  in  the  lungs,  heart,  and 
muscles. 

Tests. — 1.  DUiite  sulphuric  avid  pre<'ipitates  barium  sulphate,  which 
is  insoluble  in  hydrochloric  or  nitric  acid. 

2.  Xmtral  potoAsium  rhromaie  gives  a  yellow  precipitate,  insoluble 
in  water,  but  soluble  in  nitric  or  hydrochloric  acid. 

'  L<mdon  Med.  Record^  1887. 
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3.  A  green  hue  is  given  to  a  colorless  flame  when  a  barium  salt  is 
held  in  it  by  a  loop  of  platinum  wire  moistened  with  hydrochloric 
acid. 

Detection. — Having  dissolved  the  oi^nic  matter  by  hydrochloric 
acid  and  potassium  chlorate  and  precipitated  most  of  the  common 
metals  by  hydrogen  sulphid  and  ammonium  sulphid,  the  filtrate  may 
be  tested  for  soluble  barium  salts  by  dilute  sulphuric  acid,  or  the  organic 
matter  may  be  burnt,  the  ash  fused  with  sodium  carbonate^  dissolved  in 
hydrochloric  acid,  and  tested  with  sulphuric  acid. 


ALKALOIDAL  POISONS. 


Alkaloids  are  the  main  poisonous  principles  of  plants.  They  in- 
clude a  large  proportion  of  the  known  nerve  poisons,  and  they  act 
directly  upon  the  nervous  system,  many  of  them  acting  through  nerves 
upon  certain  muscles  of  the  body.  The  several  alkaloids  are  distm- 
guished  by  the  physiologic  effect  of  each  in  its  individual  power  upon 
different  parts  of  the  nervous  system.  The  physiologic  effects  as  ob- 
tained upon  animals  are  limited  according  to  the  nervous  organization 
in  each  species,  and  are  more  fully  and  surely  obtained  upon  the  devel- 
oped nervous  system  of  man. 

The  Chemical  Character  and  Constitution  of  the  Alka- 
loids.— In  classification  the  alkaloids  are  basal,  electropositive  in  their 
ability  to  unite  with  acids  and  produce  salts.  Strictly  speaking,  an  "or- 
ganic base  "  may  be  a  union  of  carbon  with  any  element  of  the  nitrogen 
family  and  with  hydrogen  preponderating  over  oxygen,  if  the  latter  be 
present.  Ammonia  is  the  inorganic  type  of  the  oi^nic  nitrogen  bases, 
as  phosphin  and  arsin  are  types  of  like  organic  bases  formed  by  phos- 
phorus and  by  arsenic.  Pyridin  is  the  structural  type  of  the  principal 
poisonous  vegetable  alkaloids  and  of  the  alkaloids  which  have  the  most 
marked  chemical  character.  The  pyridin  nucleus,  holding  an  atom  of 
nitrogen  with  five  of  carbon  in  a  closed  chain,  has  all  the  stability  of 
the  fundamental  benzene  type,  and  has,  besides,  a  special  ca|xibility  of 
additive  combination.  However  complex  the  alkaloid,  its  electroposi- 
tive polarity  centers  in  the  pyridin-like  ring  and  in  its  nitrogen  member. 
In  the  solanacet>us  alkaloids  and  in  those  of  axsi  the  structure  is  simply 
that  of  pyridin  extended  in  side  or  cross  chains  of  carbon.  In  the  quino- 
lin  nucleus,  which  enters  into  the  strvchnos  alkaloids,  the  pyridin  is 
reinforced  by  a  conjoined  benzene  ring.  In  some  of  the  opium  alka- 
loids the  three-ring  structure  of  phenanthren  is  united  to  the  nitrogen 
nucleus,  which  differs  from  that  of  pyridin  in  tlie  admission  of  oxygen 
instrad  of  carlmn  in  one  of  the  six  jxisitions  of  the  cycle.  These  closeil 
chains  are  all  of  the  six-membenHl  ty|K\  Vegetable  alkaloids  are  their 
highly  complex  derivatives.  Such  are  the  deductions  drawn  fn»m  tlie 
actual  data  of  synthesis  and  of  analysis,  and  they  acc<ird  with  the 
obvious  character  of  these  alkaloids,  their  clearly  markwl  pn»|H'rties, 
and  the  distinctness  of  their  dcpctrtnicnt  in  analysis.  Molecular  indi- 
viduality appears  alike  in  their  physiologic  power  and  in  their  chem- 
ical activities. 
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The  chief  ulkuhiuls  of  the  fuii^i  ami  the  animal  alkaloids  or  leukfK 
nmiiis»  lis  \\v\l  a.s  the  [ittiniuiii.s  ur  huses  duv  in  \Kwtvrni^  art'  for  tlic*  nut^i 
jmrt  ciiiistltuUHl  with  u[k'ii  t-hauKs  ut'  vzir\»)u  as  nitrojji'ii  l>Hs<^s.  In  MJine 
of  thpsp  hasos,  however,  nifrogpii  is  found  in  cIoshI  chains  of  other 
tiian  tlie  rp<^'(dar  tyjw'  "f  siN-inHnher<Ml  rin^,  such  ns  indol,  which  i>  of 
the  ty|n"  of  |>yn'iil  jdimtl  to  iicnztMU'.  Numhi-rs  of  alkali>id.s,  ptrt- 
tiiairTs,  ami  Irokuinuins  arc  a-s  yot  iimU'torniiiiMl  io  i-hcTuiciil  htnicturi'. 
(iimit'sfhi  t'nuinrratus  seventy  ptoniaius  aiui  k'ukttmjiins,  anion^  which 
Iwcnty-His  liave  Urn  fotind  to  have  oj-icn  .structure,  and  but  seven  have 
hern  fiiund  to  ajrivc  with  the  sini|ilc  cIosimI  chain  strurtnrL'3  of  the 
|iyridin  type.  Of  the  latter,  an  example  is  tiie  <hlivdr<>toliiidjn,  8<?cond- 
axy  IwLse,  ohtainwl  hy  (iautier  and  Monrjrnes '  from  ccid-liver  oil. 
Piitrcscin  and  cudaverin  ^  art;  ojKJii-clmiii  diamins  of  ver\'  simple  con- 
stitution. The  alkahtidn  of  ten  and  tfie  <^tLer  beverage  plants  arc 
diurcids,   now  re]>refsentctl  as  derivatives  of  pnrin. 

'J'lic  element  oxyjjen  is  found  iti  the  noii-vtilatilc  alkahiids,  and  the 
structund  relatiinis  of  this  clement  give  the  key  to  seversil  peceiliariticj*. 
Hy^U-oxyl,  osiM-cially  if  phenolic,  gives  solubilitv  in  tfie  alkaloids. 
Ester  torniations,  as  iti  atropin  and  id  a  two-fold  way  in  e<K*ain,  render 
an  alkaloid  s^i[Minifiable*^  as  truly  as  a  fat. 

Identification  in  Analysis.—ln  respect  to  the  liearing  of 
stnictuml  chemistry  upon  fallacies  of  analysi-s  in  identification  of  the 
(Miisoiums  vcijetahlc  alkalcjids,  it  is  a  ivasonnble  ct»nclu.sion  that  coni- 
poiuuls  i\\'  snrh  rcrmirkahk'  cliumiial  individuality  ought  to  he  idiiitilii-d 
by  the  analyst,  and  ihat  he  ouglit  tn  he  able  to  di>tingnish  a  vt^etable 
alkaloid  fn_>m  a  ptt»niain,  at  all  events  tjuite  as  surely  as  he  can  dis- 
tinguish one  vc^'^^ablc  alkaloid  from  aunther.  Now  Avhcii  greater  num- 
Ikth  of  bases  of  v<'g<'table  and  ni'  putrrfactive  origin  are  bet\)niing 
known,  the  danger  of  mistaking  one  fnr  au*ithcr  is  sei^n  to  have  l>een 
gr«iter  tlian  has  been  wali/.cd.  Hut  in  this  a^lvance  of  tlicnncjd 
knowliMlge  the  rcHiurces  of  analysis  are  being  enlargcnl  and  enrlclM'd 
as  wiOl.  \\'ith  these  resources,  when  they  arc  faithfully  cm|>luye<lj 
greater  pre(Msi<»n  Is  attaitudilc  in  the  <l('tcrniinatif»n  (d"  minute  tpiatitities 
nf  |KiisonSj  such  as  arc  r+'cnvcnnl  In  |Mjstnnirteru  jnialysis.  Meanwhile  the 
inhiTciit  limiUitions  njwm  this  recovery  ai"e  more  definitely  uudcrst<KKl. 
The  new  light  slied  npcm  the  constitution  of  the  organic  bases  i-eveaU 
new  means  of  identilir:itiori  and  give>  meaning  to  the  detail  of  chemicsd 
ttistrt. 

U|M)u  the  iinfHirtiint  qnc**tion  of  mistaking  ptomains  for  vegetable 
alkaloids  the  couclusions  of  Gnarej^chi,  as  given  in  his  aduiindjle  work 
on  this  subject/  are  preseutcil  in  full  in  the  following  ]^a^ag^aphs ; 


»  fimjpt.  rfnd.,  1H88,  pp.  107,  110.  254, 

*  Vim^hnn  nnd  Nnvy,  CHhtiar  ^«^rlH.«,  IJ>02,  pp.  2fi7-27«. 
»  PpOAcotl.  Organir  Anaiysis.  18HH,  p.  170. 

*  Alkaloids  mtt  briumdrrer  Hri-nekiichtuptnti  der  vrfjrtnhHinchm  Alknloidr  und  der 
Piomaitw,  von  Dr.  loilin  (iujirftschi,  Pnifi'ftinr  hii  dor  komfi;!.  I'nivorsiiai  Turin. 
Dr.  Ilormunri  Kunz-Knuijtp,  Rfrliti,  IRIMi.  Sim-  p)n;<'!'  WM  and  fllWl.  (jimn^schi 
and  Mo«*o,  **Los  PUiiiminM,  Ktfherclipis  chiniique,  physiolnjtjiqxnr!*  et  nieilu'o-l^fnles," 
Arch.  IttU.  dc  Btoloffie.     (luarpftchi,  1867,  Ota.  eAim.  ital.j  vol    xvii.,  p.  50S. 
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Similarities  of  ploinnin:^  to  plunt  Imses  make  it  very  prolmhie  tliut 
ht'foro  the  rest»arclies  »>t'  S-lmi  i>tnni:iins  li:ive  l)t'en  Imjiioiilly  ini>takoii 
fnr  alkaloids  in  nietlicolegul  crises.  Tliis  ei»njectuiv  intTcascs  iti  proba- 
bility Irom  the  fact  that  formerly  many  chemists  cousidercii  it  to  be 
^iitficieiitly  oonolu^ive  of  |^)i8oniu^  to  have  extnicteil  fmm  the  already 
putix'ficd  intestines  a  |KtiH)n<>iis  alknliiie-rcJicting  snbsljuu'e  givini;  all 
the  gt'nonil  rcartions  of  tbe  alkalitids.  'l\>-diiy  it  in  mit  s«i  <littieiilt  to 
avoid  that  IjiUacy,  althouj;:!*  ll»-  disi^ovrr}*  *)f  cathiver  alkaloids  piaees  u 
considertbly  hijjrhor  rcspoiisibiliiy  uot  only  upttn  tlie  judgment  but  also 
on  the  knowleiljre  and  ex|>t.'rIerK'e,  of  the  fhenii.^t.  On  the  otljor  hand, 
the  ehemijst  of  ti>-day  mn.st  jj:uai*<l  against  the  other  exlrLiuc,  ihal  nf 
allowing  the  vejret;djle  alkal<M*U  to  leave  tlie  lield  aUoj^etlKr  to  the 
ptomaine — :ittrihutiuff  to  the  pre^-^oiiw  of  the  Litter  obs<Tved  reae- 
tiona  whieh  rejilly  are  those  of  plant  alkaloids  present  in  the  organism. 
All  vegetiible  aJkaioid.-,  with  a  few  exeeptionif,  eai»  be  chanK'ti'rizeii 
as  such  by  their  ehemieal  and  physiologic  behavior,  so  as  to  be  recog- 
nized in  the  preneuix?  of  ptouiaius.  A  careful  ami  e-\[>erieuceti  worker 
of  to-day  will  not  confoinid  a  vegetable  alkaloid  with  a  ptoumin  that 
is  known  and  worke<l  out,  since,  in  spile  of  the  great  iiuinl)er  of  tlie 
pt^^miains,  none  ims  IxHiu  observed  to  give  reactions  unitbrm  in  all  pointe 
with  any  plant  Imse.  • 

An  exception  Uy  this  general  statement  may  {>erha]><  Im?  made  in  case 
of  poisoning  rK'trjisiitneil  bv  niuscsu'in,  and  certiiin  actively  jKiLsonous 
bases  of  the  pyrulin  and  hydrM|)yrivlin  series*  as  the  last-nuna\l  bases 
als**  (Kx^-nr  among  priMli]<'ts  of  piitivfactioti.  In  tlK^Ke  iiises  the  proof  nf 
the  occurrence  of  ]M)LHiniug  from  analytic  i-esiilts  alone  Is  not  only 
very  difficult,  but  in  the  majority  of  cases  im|>ossible. 

Moreover,  sj>etMal  cjiutiorj  in  expression  of  ()|>inion  is  needful  in  all 
case^  when'  the  amount  of  the  v^^^table  alkaloid  extnicted  I'rom  [wir- 
tions  of  the  Uxly  is  too  small  t<»  yiekl  all  tfie  chanieteristic  chemi«il 
and  physiologic  rcacti^ms.  Tiic  same  is  true  when  the  alkaloid  (cannot 
l>e  obtained  in  purity,  but  remaias  mixed  with  ptomains  aud  extnietive 
matters.  In  all  these  cusea  it  is  praetieally  imposi*ible  to  draw  detinite 
and  unobjectionable  concUisiouH  fruni  analytic  resnltr;. 

Another  consith'ralidn  es|i(vially  ini|i<>rttmt  fmm  a  chemicolegnl 
|)oint  of  view  is  the  |Htssibility  of  changes  taking  place  in  the  coinfH^si- 
tion  of  alkaloids  under  analytic  trt^itment,  smth  as  tht>se  n-sulting  in 
s(>-<*jdle<l  amorphous  alkaloids,  some  of  which  are  insuflieientlv  exam- 
ined. Tlir  |w»-sibility  of  such  changi»s  makes  it  the  Blrougest  duty  of 
the  chemist  fully  to  find  his  Ix^irings  u|>«>u  the  pro|>ertics  ami  reactions 
of  all  such  pla nt-bas<\s  a.s  colchiian,  detpliinin,  mnnabin,  <di'andrin, 
psemlo-H'unirin,  loi>elin,  the  alkaloids  of  hops,  and  others  which  are 
known  onlv  in  the  amoq)lious  c4»nililion  ((iuar(»s<»hi). 

lVrha|>s  a  U'lt  nnse:isonable  illustnition  of  what  has  lieen  said  is 
given  in  the  folhiwing :  In  a  chemicolpgnl  invcstigjition  Brooanh'l, 
Ogier,  and  Pouchet  apfwrently  is<»late<l  a  basic  cfmi|Mtiin<l  which  fully 
agreed  with  i-olehicin  in  all  its  reactions,  and  besides  it.s  action  seemed 
Vol-  U.— 2» 
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to  be  indicated  by  the  observed  Hyiuptoiii.s  <»('  iMiiH>ninj;  rnul  the  |n)St- 

ninrtem  ti|n>oanim'('s.  Xeverthcless  tlit'  elK'Uiisls  did  not  tliiuk  thoo 
re.-^ults  HilHrieiit  Ut  est^ibli^-h  its  i*leutity,  Miuv  tbeiv  \v:l^  ihc  |>i»ssibility 
tluit  hi  thv  coiirsi-  t>f*  time  ptomaine  ah  vft  iiiikmnvii  would  Ito  discovered 
wliit'ii  in  their  ciiemic^d  reiietioris  agree  with  oolchieiii.  The  te.^tiniony 
funii>hed  by  tUv  ilvivuihiui,  aad  brought  out  by  ISchutzf^'iiberger  and 
VulpiiUi,  jiiirtially  ('uirolionitiHl  tlie  iVMilt)^  ol"  the  Hrst  iiivestij>:Uion. 
The  l;(st-ii:iiin.Ml  r.\|KTls,  iti  similar  aiialytiL-  work  ujmui  t\vi»  eadavun^ 
iu  whieh  the  |>ossil>iiity  of  |M>ijioninj^  by  colchiriu  wat*  preoKidod, 
sucrtvilKl  ill  JM'lutin^'  a  ptomain  which  coiiieided  in  its  reaetioiis  with 
the  base  Isnlaled  iVnin  the  su>|Hrtiii  organs,  uiid  also  shnwetl  R-actions 
very  siinihir  il*  imt  ideiitieal  wiili  eoh'ljieiii.  The  (Hiteoiue  ol' lln^se  .state- 
ments was  tJiv  ae<|uittul  ot"  tlie  defendant.  Hut  iC  tiie  researeh  (>f 
Zi'isel  (nnfohiiuf^  tlie  eoiistilutinn  nl*  eolehieiii)  had  l)een  known  at  the 
time,  jK.'rii:ip>  the  result  of  (hat  forensie  inquiry  mJLdil  liave  been  re- 
versed. 

Properties  of  Vegetable  Alkaloids. —  In  risp<>ei  to  physiejil 
htiite  the.se  sub^-tuuees  may  be  divide<l  into  r  (1)  Non-volutih'  alkaloids: 
very  numerous,  compiKsed  of  eurbou^  hyth't»^'n,  nitn»gen,  ami  cixygeii, 
eiihjrless  or  white  solids,  lueltiiij:;  when  lieuti'd  :ihd  usually  subliming 
vith  paitial  (lernntpii>-itiou,  but  iiKHlorims  and  uu^apiiblo  ot'  distillation 
unr'hati^'d.  (2)  Volatile  idknloiils :  eompnr.itivelv  tew'  in  number, 
ruu»|Kt>ed  ot"  eiirbon,  hydrogi'ii,  and  nitm^eu,  witiioiit  oxyg(>n,  for  the 
must  part  liquid  when  free  as  basis,  abumlaiitly  tMJorons  fLud  ejipabh*  of 
distilliiti*iti  unehimjf^nl,  even  at  oriliuarv  atmosplierir  pressures.  Nieii- 
tin,  the  <Khir*ins  and  poisounus  principle  of  ti»baec<>,  is  an  example  of  the 
seeond  division,  as  <juinin  is  oi'  the  lirst  division. 

I$oth  classes  an'  ojipihle  of  neutrali/ing  ordinary  aeids,  with  the  pro- 
diietiim  of  :-alts'uf  the  alkah»ids,  sneh  Jis  a  sulphate  or  hydiviehlorid. 

Solubilities. —  Itt  ]\'<tfrr. — Winn  free  from  <onibination  wilh  aeids, 
the  ;;reater  luimlHT  <if  vegetable  alkalnirls  art"  e<iunted  as  in>'nluble  m 
water — that  is,  their  solubility  iti  w-ater  is  very  slight.  Thus,  it  is  stated 
that  stryehnin  is  soluble  iu  1*700  ymrts  of  water  at  hi-  (.".  (59^  F.}  or 
in  'l-iOO  flirts  nf  lu.iHujr  watei*.  C*oeain  is  rejiorte*!  to  dissolve  in  iJiOO 
jwrts  nf  eold  Wilier,  On  the  other  iiand,  the  firdinary  suits  of  alknloi4ls, 
pueh  as  the  .■^ulpliat*-,  iiilrute,  aeetate,  or  hydnwlilorid,  dissolve  (|uite 
freely  in  water.  Thesfdutionw  ai'e  neutral  tt»  litmus  and  miwt  other  lest- 
papei-s.  Strvehnin  sulphate  rtvpiires  but  nbf>ut  40  tinu^s  its  weight  of 
eold  water  t<«  ili>s(>lve  it  ;  inoi'phin  sul]ihate  nipuiiu^^  about  half  as  mueh 
of  the  saine  stflvent.  It  is  in  cMjrn'spoudenee  with  the  faets  Jih!  stattnl 
that  iu  ordinary  aipusius  solutiims  of  the  salts  of  the  alkaloids  the  addi- 
tion of  any  ciuistie  alkali  (?^hort  of  excess)  will  cause  an  immediate  pre- 
eipitati'*n  nf  the  inie<*mbined  alkaloid.  Excess  «if  the  caustic  alkali  will 
redissnivc*  -iieh  pn-eipitatt's  nf  alkahiids  in  some  iiistantvs,  Imt  Uf*t  iu 
others,  s(v  that  the  etffH't  of  an  excess  ot'a]k:ili  is  a  means  of  dtstiu^ufsh- 
ing  alkaloi*ls  from  *^ich  nther,  a  ivactlrm  seldimi  deli<'ate  eiioujrh  to  be 
useful  with  very  small   quantities.     The  etifeet  of  alkalis  u|>on  the  e^ter- 
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like  com|>op«itinn  ■^f  tlio  MiiiilltMl  ria|w>nitiablc  alkaloidj?  is  imt  an  ininif 
diate  effect,  and,  though  a  rtsu'tioii  to  be  n-gaitled,  it  is  one   likely   t' 


^mI 


ibjoi't  of 


escape  observatKm  mile; 

Soiohi/iiif  in  Ah'ohoL—li]  ^irtiK^r.il,  bfitli  the  fni-  alkaloids  and  their 
sal t^  art*  nihiMi.'  in  oniiiiary  al('<»lni]  with  i-on^idfnil)h*  iibiuidnuiv,  and 
in  pnjptjftioiir^  vanin^  with  the  strength  "f  the  aleohttl.  Alkidnidal 
salts  umially  dissolve  in  ule4»liol  more  abundantly  than  <lo  the  tree  alka- 
loids;  ihen'fore  a  partial  preeipitation  of  alkaloid  i>  obtaintnl  in  sonic 
cuscs  bv  adding  alkali  to  aKoholic  o<inrfntnite<l  Mthuion  i*i'  alkal<>id;d 
salt,  but  this  rtiu'tion  i>  uinvitain.  Absttlut**  akN>hul  i>  vahiablc  a,s  a 
solvent  to  se|winite  alkaloids  from  various  tiN-^ue-^ubstauees.  This 
sqmration  from  proU-id  and  other  matters  ret|uires  to  l)e  made  gnidu- 
nllv  with  inercit^in^  streu^llis  of  the  aleoliol^  nr  elstr  very  thorough 
waslnng  i»f  thr  (iui-ly  ilividiil  pn^fipitatc,  t<»  avoid  waste  of  tht-  idkaloiil 
by  its  ri'tt'ntion  in  tlu*  matters  i-oajrulatrd  by  the  aU'idiol. 

EtliCf  (ind  ( 'Unt'ofonn  (w  Solcm/ji. — These  art'  tlie  best  known  of  the 
so-called  immise.ible  solvents,  those  not  mlscibh'  with  water  and  sejiara- 
tini;  from  atpieous  solutions  in  whieh  they  hav**  betMi  nnxiti  by  sliakinjr. 
Xeither  fhlonitorm  ui>r  ether,  liowever,  is  t'[itirt:ly  immi^<'ibh*  with 
water.  The  frn-  alkalouls  differ  from  eneh  (*ther  as  to  Hilubility  in 
ether  and  in  ehloroionii,  and  these  solvents  have  been  s(miewliat  used 
HA  a  means  of  s(»pamtin^  alkaloids  from  e;ieb  othiT.  Tin*  sehcm*'  iiitrtt- 
dueed  by  Diiigi^ndorff  in  \Hi\l  is  the  mo>(  t'lahonii*!  ])li!U  for  sneh 
sepamtion^  five  or  six  unmisi'ible  s<^>lvents  being  uscilj  Hut  these  sr»l- 
vents  are  more  in  use  to  effect  a  sepanition  of  whatever  alkaloid  be  in 
hand  from  matter  other  than  alkaloitls,  whieli  is  also  ibme  in  Hrapn- 
dorff 's  process  ;  ami  in  tliis  us*'  tfie  analyst  avails  himself  e-^[KM-iallv  of  this 
faet,  that  the  snlphates,  hydroehlorids,  and  other  sjdts  ni'  tlu^  alkal<»ids 
refuse  Ut  diss<*lve  in  tlie  inuniseihle  solvents  with  a  verv  few  well-known 
exceptions.  This  fact  was  first  made  available  by  Otto  in  ISof),  in  his 
niiMlification  of  the  nu^thml  of  8tns  tor  the  extrnetion  of  alkaloids  in 
toxieologj'.  For  example,  from  ati  aeidulous  acpieous  s'»bitit>ti  contain- 
ing strychnin^  ehloroiorm  will  dissolve  niit  and  ren»ove  whatever  mut- 
ters are  sohdde  in  this  solvent,  leaving  the  alkalotil  as  a  s;dt  in  the 
waterj"  solution.  Now  the  liquid  is  made  alkaline  and  treate^l  with  the 
chloroform,  in  which  the  fr»-e  alkahml  diss*i]ves  and  a  distinct  step  in 
purification  is  t:iken.  lU*  the  re[M'titi«tn  **f  these,  ?-tajres  of  treatment  the 
alkaloitl  is  gradually  purilied.  In  the  cttrnplex  scheme  nf  Dni<rendorff, 
already  mentiontnl,  :dl  his  iruiuisi-ilde  solvents  are  employed  sucei's- 
sively  in  acid  and  then  in  alkatiui-  s4»lntion,  the  aqufnus  liquid  iH'iuf; 
shaken  out  with  i-aeli  solvent,  wliieh  is  left  to  scpaniteanil  then  dmwn 
or  siphoned  off.  Ether  and  chloi\>foriti  are  uh-^I  :il-<<»  n[H>n  solid  re>i- 
dues,  stirrinjr  to  dissolve,  a>  w<'ll  ns  in  an  "  extnietion  ap|mnitn>''  and 
in  other  ways  in  the  course  i»f  analyth*  wi»rk. 

Othft  Jmrninnhft'  Si)/rfnh. — The  ben/eiu-  (l>enzn])  of  coal-tar  distilla- 
tion, petn^leum  ether,  amyl-aleoluil,  acetic  ether,  atx»tone,  are  useil  in  the 
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Banie  general  ways  stated  for  etber  mihI  iMorofurm,  according  to  the 
adaptation  nf  rarli. 

General  Reagents  for  the  Precipitation  of  Alkaloids. — 

Alkaldidh  a^rw  in  pnnuptlv  f'urrninjr  ccrtiiin  iniirpinij?  (•ianl)inatians, 
HiK'Ij  aw  ddiiljlr  salts  aiid  |M'i'lialids,  and  a  IW  itr^ani(!  <'nnil)iiiatinns,  ;dl 
ins«»hible  in  water,  mi  lliat  tlicy  are  itif^tuiitly  timiwn  d(i\yii  frtmi  uqueoUH 
sf>I(itioiis  of  alkalipiiLil  ^alts  on  addinji;  the  ititJjKM*  rwi^Mit. 

1.  lodin  in  Solution  of  Potassium  lodid  (Wagner's  Reas^ent).' — 
A  tUH'inonital  s<»hitiiiii  nf  iiHlin  with  ^^nll)i■il■ut  |i<)t;issii]ni  icnlid.  Fnr 
tjualitativi'  msl'.s  uIhuiI  1  part  of  indiii  and  'i  parts  of  fmtji>>Iiim  imlid  in 
MatiT  to  uuiki'  UHf  parts  of  sohitioii.  Applied  In  a<'idiil;i!(Hl  solutions, 
not  alcoliolic,  uiid  iiildnJ  in  fxccss.  The  preL-ipitatfs,  of  vuiyin^  shades 
of  dark  brown  to  bhick  color,  ;ire  pi-riodids.  Tlir  lii^luT  pcriiKHds,  by 
excess  of  rca^'Ut,  art'  more  stabU-  than  the  lower  [KTiodids.^  By  action 
of  sodiuiji  tliiosiilpliatr  sohitiun  the  idkidnidal  prceipiiate  is  diss<»lve<l, 
the  periodid  beiii^  iHtiuetd  tii  a  liydriixlid.  \\  hen  ilie  latter  is  made 
alkaline  and  trcjitixl  with  an  ininiiseible  scilveiit,  the  pure  alkuloid  is 
recoveix*iL 

2.  Potassium  Mercuric  lodid  Solution  (Mayer's  Reagent^ — For 
(pialitntivo  nse  Ity  addinjj  to  Hihition  of  niereurie  ehlorid  a  little  more 
tinin  enough  of  solution  of  potassium  iodid  to  dissolve  the  e(»lon.d 
prccipitiite  at  tirst  formed.  I'his  reagent  is  to  be  invariably  applial 
in  nn  aeuiuloiis  solution,  au<I  in  ah>pnce  of  alc^thol  or  acetic  aci<l. 
The  preei]>it:ires  are  yellnuish-wliite  in  color.  On  (ivating  the  pre- 
cipitate with  stannous  cliIdHd,  then  adding  eaustir  |MjtaHh  to  alkaline 
reueti<m  and  extraelin^  with  aii  ininiiseible  solvent,  the  free  alkaloid 
is  obtuincfl. 

;i.  Phosphomolybdic  Acid. — A  s<tdiuni  or  jwjtassiuiu  (n(»t  unun*inium) 
salt  of  ph()spln»niulybdii'  arid  dissitlvcnl  with  the  helf>  of  striMjj^r  nitric 
acid,  arid  nse<|  in  this  aei<loloits  solution.  Tliis  reagent  is  a  clase  pre- 
cipitant 4if  the  alkahii^ls.  If  ammonia  be  a^hk^l  to  the  precipitates,  in 
case  of  c<>rtain  nlkahtids  fiavln^  a  reducing  (dcfixidizing)  action,  the 
prr-eipitate  turns  blur  nr  disnilvi  s  with  a  blue  r'<thii*. 

4.  Bromin  dissolve*!  (tu  sa(iiratton)  in  acjueoiis  hydn>brc)mie  acid. 
A  close  precipitant  i)f  most  alkal«mls,  a  favorite  reagent  of  the  bite  Pro- 
fe»si>r  Worndev,  esp«H'ial[y  for  nii*Toelieniieal  work. 

5.  Tannic  acid,  in  freshly  pro]>iircfl  aqueous  solution,  prci'ijiitates  the 
alkaloids  widi  iii<»re  i»r  less  eonipleteness,  the  pret'ipitate  Ijeing  in  some 
cases  prevent<'d  or  dissolvi'tl  by  acidulation  with  niinenil  acids. 

6.  Picric  acid  in  water  W)bition  gives  lieautifiil  precipitates,  many  of 
them  crystalli/able,  with  a  number  ol'the  alkaloids. 

Use  of  General  Reag^ents  for  Negative  Tests, — There  are 
various  substiinces  not  alkaloiils  precipitated   from   tlieir  af]iiet»us  sulu- 


i 


"  BoiK-tiurrlftt,  Cvmpt.  rcnd,^  1839,  vol,  ix.,  p.  475;  H.  Wftptncr,  ZriU^fir.  anal, 
Chem.,  1861,  v..|.  i.,  p.  102. 

*  Pn-scitit  mill  (iiTtlin,  Jour.  Amer.  Chem.  Soc.^  1898,  vol.  xx..  p.  709;  iVoc 
Amcr.  f/tar.  Avnuc,,  vol.  xlvli.,  p.  357. 


PLATE  7. 


Atropin  with  Vitali's  test. 


Brucin  with  nitric  acid  followed  by  stannous  cblorid. 


Mixed  alkfUoidis  of  gelseinium  with  sulphuric  acid  and  oeroeo-certc  oxid. 


Morphin  with  ferric  chlorid. 


r^trychnin  with  sulphuric  acid  and  ceroso-ceric  oxtd,  or  manganese  dioxid. 


ALKALOIDAL  COLOR  REACTIONS. 

NoTR. — It  i.s  pnulii.'i»li_v  iiii]MVi«iltIp  Ui  iiniUile  by  the  lilhrtjjninhic  iirt  pvvry 
ihiide  of  ct^litr  pri'iliiiMs)  in  alknloiflul  renotinnit,  nnd  oontrtjur'nUv,  whilo  th«« 
abcivo  rhflft  kIvch  ah  ckcfllciit  idea  of  tbe  culura  obuintKl,  tlixy  nrv  not  in  cv«ry 
CMpccl  Absolutely  oorrucl. 
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tuin>  bv  the  genenil  reageDt^  just  deM-rilH'tl.  The  iinal  solution  ohtjiiiied 
in  the  pnxx^.sos  of  extniction  of  alkaloids  from  the  tissues  of  the  botlvi 
th*>iitrh  ejirefiillv  iniritie^l  bv  action  of  ulmhol  iind  of  iinniiseible  solvent'^ 
friitii  aiiv  lenuniiiiii:  tnices  of  oixliiiarv  priilcid  niattois,  will  geneiiilly 
pve  :i  slight  turbiility,  ilue  jx'rliaps  to  k'ukiiinaiiis,  iiink-r  nctioii  of  |>itt:i>- 
siiim  mcmtrii.'  RKiid  ur  of  pliosphoniolylKlic  acid,  anil  sonietinies  uu<lcr 
action  of  iixlin.  If  a  quite  coneentnited  sohition  so  obtuiued  give  only 
a  s]i«rlit  tiirl»idity  with  such  a  geucnd  rtiigt^ut,  this  ivsnlt  may  l)c 
acropti^l  as  iir^ativc  for  tltc  presfiu^e  of  a  jMtisi»nous  alkuKfid,  unh'ss  in 
t<M)  minute  a  iiuantily  to  In*  [ircci])it;»tHL  It  will  l>c  usually  advisji- 
l)le  to  apply  such  special  chemical  or  physiologic  l«s!*i  as  are  of  gre:iter 
dclii'-acy  than  the  tests  hy  geuend  reagents. 

More  difidinl  pre*  i  pi  tat  ion  by  a  gencnil  reagent,  applii^l  Ut  a  well 
yturiiit'^l  extrart  fnun  tissues  or  org:uis  of  the  ImmIv,  certainly  calls  ajwrn 
the  nualy>t  to  a]»[>ly  spi-cial  tests  for  |)oi.Miuous  vt^tfetiiljle  alkaloids  with 
the  utinitst  rare  and  with  e<'otK>my  of  material.  But  sucli  is  the  liabil- 
ity of  preci|>itatiou  of  ptoniaii»s  i»r  of  ]euk"*niaiiis  iii  uuusutd  abuudiuice 
under  action  of  the  general  reagent^,  and  such  ihe  ^Missibility  that  ?ome 
kiml  of  *'  animal  extractive  matter"  iR-sidcs  the  lKi>es,  |K)ssibly 
appn»aching  a  pnrfeid  nim|)osition,  may  have  i's«iped  removal  in  the 
piVKi'sses  of  purittcatioti,  that  even  a  cousidi-ntble  pn»cipitate  by  a  gen- 
end  reagent  cannot  Ik*  taken  as  conclusive  of  the  presi'uce  of  a  vegetable 
alkaloid,  still  less  of  a  ]»oisonons  ituc.  In  analyses  of  ftHxl  materials  or 
medicines  a  precipitate  by  a  general  reagent  has  more  jwsitive  Ix-aring 
than  in  the  analysis  of  tissues,  but  even  here  tho  analyst  must  not  base 
very  much  upon  the  n-action  of  a  general  reaj^^nt  alone. 

Special  Chemical  Tests  and  Color  Reactions,— ^Tlie  mi>st 
satisfaet4^iry  of  these,  as  tests  for  the  (^hief  alkali>idal  poisons,  are  ^'iven 
in  the  |>uges  fbUuwiug  iu  this  section,  (Jrcat  numbers  of  other  spet^i;d 
tests  have  been  and  are  iK'ing  rejmrte*!  for  the  ideutitication  of  alka- 
loidid  |M^is4^ns,  In  the  applicntioti  of  any  such  l*^;*  iheaualyst  must  n-Iv 
ehielly  U|hiu  hjs  itwn  observatiou  and  experience  of  the  ix-aictiou  with  a 
known  sample  of  the  alkaloid,  taken  in  MU'h  minute  quantity  as  would 
l)est  represent  what  might  he  nvovurefl  in  analysis.  T41  cover  ques- 
tions of  interference,  through  extn»ction  fi-om  tissues,  the  lest  may  well 
Iv  applied  to  what  is  iieeovcR-^l  aft4T  adding  the  knoAMi  rdkaloirl  to  some 
tissue  mati-rial  tmi.1  coudueting  the  extnietion  parallel  utth  that  of  the 
analysis  itsi-lf. 

Physiologic  Tests. — Exam]>les  of  these  and  tlieir  most  impor- 
tant uses  will  be  found  in  the  text  for  strychnin,  atn)|»in,  and  ai'onitin. 
Their  relative  value  is  slattnl  in  cju'li  wise.  Each  t<^t,  elu'inicnd  or 
physiologic,  is  to  l»e  valued  upon  its  merits,  judged  from  all  known 
data  in  the  exi>erienee  of  chemists,  pharn^amlogisl^,  and  pnictn-al  an- 
alysts. It  cannot  be  said  tluit  eheniieid  evidence  is  insutlicieiU  with- 
out physioh>gic  data  iu  the  examination  iW  all  |H)isouous  jdkaloids.  In 
analysis  for  aeiMiitiii  the  physiologic  list  is  the  main  n-lbuici^ ;  in  search 
for   atropia    it   is  perhajts  the  Invt  dejH'mlemv ;  in  the  W4»rk  for  strych- 
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ilin  it  is  strong  (x>ntinnatU)n  ;  in  examining  for  cocaiii  it  is  one  of  several 
tests;  while  unioug  the  nicuus  of  ideiititicatioii  of  wveral  other  alka- 
loiilul  poinms  jihyf-iolop^ic  UK't!uH!>  hjivo  only  ii  ruiiHtnVinniv  yAncv. 

The  delicacy  of  tests  for  alkaloids  as  a  v\n>t<  is  not  exeetxJed 
hy  tln'  (li'llf-juy  <'f  test*;  for  ioiir>raiiir  iMiihou.-..  Thf  luii>t  (quantity  of 
an  ulkiiliiiilal  |»«)iHHi  whiirh  i.-  sutlicietit  for  itt  pot^itive  ideiiliiieation 
when  it  ii^  tiikfii  hy  itself  hi  well-kuown  tests  is  very  small  when  eom- 
jKireil  with  }H)iHmnn.s  d^ls^^v^  or,  in  p.^iienil,  even  with  nKMlu'iital  (loses. 
The  ehiet  ta>k  of  the  uiuilyMj  however,  is  to  ohtain  the  jmison  by 
it^elf  throiij^h  it^  removal  trimj  other  auittei's. 

Separation  from  Animal  Tissues. — ^'otwiihstauding  the 
|>ecu]iar  itidi\  idiiality  of  tlie  vegetnbh'  alkalouii^.  shown  hath  in  their 
|)hysi«>ioi^ir  t't^eet^  and  tla-ir  eheiiiieid  i-onstitution,  aln-ady  remarked 
npoii  on  |»a^r  147,  tiny  >till  sluirc*  in  the  fniiliv  oj"  nil  ttrganie  i*c*m- 
[Hinmls,  Thrir  he|t:milion,  in  amount  eunipunitively  niinnte,  Ironi 
overwhelming  uias'*e.s  of  iirganie  matter  in  tissues  anil  fofKls,  is  a  task 
far  natre  delimte  than  the  extna'tlon  rd'  inorpmii*  pt*ison.s.  No  method 
whieh  involves  thi'  (*orrosion  ta*  <'hetiiie;il  jdtenition  itf  tissnt^suhstanee? 
w<ndd  Ite  iMtS'^ihie.  All  the  pniei-sses  an'  dejM'mlent  njion  tlu:  action  of 
solvents  ami  of  n'ugt' nts  whieh  eonvert  (he  alkidoids  into  tlieir  salt>i  or 
othiT  e.t»ndjinaliotis,  (tr  else  liberate  tlien»  fnmi  like  eond»inatioiis  pre- 
vionslv  fornieil.  Und4T  the  lii-ad  of  Sihibilities  (paj^c  4.')(>),  also  of  Gen- 
eral Ifea^ents  (piij^e  l-Vl],  the  prineiph-s  nre  stated  iijHtii  wliirli  (he  various 
niethtKls  of  ^epanltion  oi*  alkali»i<ls  fnna  tissue*  hiivr  Wvn  ehdHinite<l. 

Directions  for  the  Separation  of  Alkaloids  from  Tissues.' — The^M? 
are  jfiven  in  diHerent  places  in  llie  text  witi*  the  pi]r[Hise  to  adapt  the 
prrK^ss  to  the  ehnnieter  of  the  alkaloid,  as  follows  : 

I'li/hr  Mofitiitn. — A  proeess  iidvisorv*  for  an  alkakiid  that  must  be 
e3j»eeially  puiirrlctl  apxinsf  oxidation. 

Under  AU'opin, — The  treatment  recommended  when  the  alkaloid 
must  be  guarded  ap:ain>t  hydrolysis  (sajKinifieatiouK  Applieahle  to 
t*oeiun,  aii<i  with  a<lditiona[  jtri-eiuitions  to  ueonitin,  as  spmfie^L 

Fiuh'r  Sh-jft'iiniit. — A  ]>roei»  projHised  vvhrn  thr  alkaloid  is  t<t  be 
^^narde<l  ajriilnst  (contamination  with  remaining  impnrittes,  and  will  l>ear 
trt-atment  of  eoni|M»rative  severity  for  >*ej>aration.  The  treatment  with 
hot  e<^m<Tntrnte<l  sulphiirir  laiil,  however,  is  admissible  with  no  <»ther 
alkaloid  than  stryelniin. 

Under  Sit'otni, — \  meth<Ml  tor  a  volatile  alkahad,  to  be  guarded 
ajrjiinst  w:t<te  by  vai><iriy.;itiotj. 

(Iieniists  of  ex]>erience  in  the  W4)rk  will  very  properly  adopt  such 
outlines  of  metlnMls  as  have  Ix'tMi  found  by  them  to  be  must  satisfactory 
and  s<^'iire.  The  prinriples  of  n^'panition  are  to  Iw  ever  borne  in  mind. 
The  skilfnl  analyst  will  nuKlify  whatever  outline  he  l^s<.^■*  so  as  to  aeeom- 
plish  s4"paration  and  pnritirution  j:radually»  step  by  step,  |*nidently  guard- 
iofj:  against  waste,  as  n"(piiri'd  in  <]iinntitative  work. 

Analyses  for  Alkaloidal  Poisoning  Before  Death. — In  case** 

'  C"it-ull  also  p.  :l!K)  ei  v^.  in  i*ec*ii(in  on  (ienenil  l^rinciple.'^  i>I*  Ti'xicnlogy, 
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of  iNititintjH  uiuk'i*  trentiiit'iit,  when  jxutMming  witli  an  alkalt>id  in  sus- 
jiectcd,  the  uriiK*  siuiuld  Ik-  t^ubjwttil  to  strict  uiialysi.s  for  iIjl*  |M>iHjn 
or  securely  rctaiued.  itjr  siu-h  aiialy.-^icj,  an  should  als<*  the  vomit 
or  washings  of  the  stommih  if  they  ojin  be  olvtaiueiL  If  at^miU' 
jioisoning  Ih' susiMM'tiMl,  tho  siilivn  likewise'  may  ln^  an;ily/tHK  (.Se<!  the 
text  imdiT  tlie  ht^ad  ^j1"  D('|M>>iUoii  in  thi'  Jiiwly  ior  iUv  several  |H)ison.s, 
and  Atropin,  Case  "22;  Morphiii,  Cast^  2.'S  ;  Siryeliuiii,  Ca^es  1-1,18, 
'20.)  Vorthma  t)f  fiKKl  or  of  mtxlieiiie  under  a  reasouable  suspiciou  of 
bcin^  poisoMCil  should  also  bo  n'taiiuHl  under  saaL 

A  Control  Analysis. — It'  the  ojienitor  would  asc^ertiiin  just  what 
is  really  aceom]tlish('<I  by  a  giv^en  ppw^ss  of  sejmmtiim  from  tissues,  or 
by  the  priK*e.s.s  he  fias  deoidetl  to  use,  iw  can  do  no  better  tlum  t4>  ui>n- 
duet,  at  the  s;ime  time,  and  in  all  re,s|>ect>>  with  the  .same  eonditions,  the 
^iven  process  upon  tiio  siime  quantity  of  like  tissues,  in  aUmt  the  same 
stagt*  of  dei'oinposition,  in  which  a  Wf'i^h4^i  *juantity  ot'  tlie  poison  in 
<ltiestion  has  l>wn  intimately  inixt**!.  Tlie  qiiantityw  of  tlie  |iois»m 
should  l>e  minute  em>nrrh  by  trarefiil  c:dculatiou  not  U>  l>e  in  excess  of 
what  would  bo  present,  in  a  re;d  case  of  poisoning.  It  must  l>e  re<M)g- 
nized  tliat  a  brief  mechanioiil  niixtui*e  of  the  dissoh'tni  alkaloid  with 
the  (siraminuted  tissue  material  or  otfier  orjpinie  mass  will  not  ensure  as 
great  a  difficulty  of  separation  as  that  which  is  met  wilh  in  a  ease  of 
poisoning.  Therefore  the  reeor<ls  of  result?  of  tioalynis  of  the  remains 
of  poisone<l  uninudn  are  of  material  advantaire  ;  and  ex|K'riments  where 
the  tissue-substanoe  has  been  ehar^etl  with  a  kuitwn  (minute)  t|Uantiiy 
of  the  pt>isonj  either  by  adniiuistnitioii  to  the  animal  before  deutli  or  by 
intimate  admixture  to  dead  tissues,  and  the  whole  then  allowiHl  to  pu- 
trefy, are  therefore  more  eonciusive  in  tlieir  beiiring  u|M>n  analyses 
made  some  weeks  or  moutlis  after  d*?ath.  In  sueh  cases  the  experi- 
mental putrefaction  shoid<l  l>e  conducted  in  the  same  conditions  i^f  exclu- 
sion or  limited  access  of  air,  and  nf  teniper-ature  as  near  as  can  l>e,  as 
those  of  the  burial  of  the  remains  und<'r  investigiition. 

Extraction  of  Alkaloids  from  Tissues  not  Without  In- 
herent Waste. — This  has  boon  prove<l  by  experiment.  It  may  he 
underst<MM|  from  the  Uiw>  **{'  phy^ii^■s.  Solubility  and  in.'4>lubi]ity  are 
but  relative  terms  which  we  use  for  diftcn'nces  of  <legnr.  A  coogidum 
or  undissolvetl  residue  will  ivtiuu  by  a4lhesion  some  fraction  of  wliat  is 
diss4»lve»l  in  the  tiltrate,  however  this  fraction  may  be  divide<i  by  wash- 
ings. There  is  ''  analytic  rrror "  even  in  inorgimic  analyse?*,  antl 
when  deiding  with  CMllnidal  matter  in  nmsses,  sevend  tens  of  thous;nids 
times  larger  than  the  cn'stalloidal  ]>oisons  to  be  recovered,  the  unavf»id- 
able  "analytic  ermr"  may  ixet^tnl  the  rdthv  of  the  ipiantity  of  the  p*f\- 
sf)n,  or  leave  less  than  what  is  ruedful  tor  ils  tdentiticntion.' 

'"Contrnl  Aiuily^'"^  nmj  LitioL*  nf  U»«fiivery  in  Chftnirnl  SciHirttiionf,  '  A.  B. 
I'rwcott,  Chem.  .V/*ir«,  London,  188"i.  v<»I.  liii..  p.  78.  In  tho  *y!«tpn»atii' execution  of  ii 
i^ven  prtM.-csd  of  ftcpamtion  4if  strvohnin  from  rniiM-uhir  liwup,  with  o<>  (rm.  of  th«  IhI- 
Ut.  th«  InM  of  thp  ulknloiil  wai*  bIh.im  0.<m»04  em.  Thfppfnpe.  in  wpnrallni;  utryt'liiiiii 
from  tt  muntl  of  the  tisMi<-<i,  ntHtiit  H^  inilliifnimft  of  th**  nlkiilifid  woru  1<n*I.  Thii 
iik»ki'«  iTu*  wusle  of  the  jilknlnid,  in  sopftnitint;  fnmi  <>no  fM>nnd  of  tii«sup«,  over  ono 
thoii«and  thiiMtf  tht*  1ph'-(  i|iiaiitity  ntH'«*8(t«ry  for  iik'iititlcHtion  wht^ii  the  alkHloid  Is 
tnkni  nlonc  in  «  qunlitiktive  WaX. 
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Results  of  Experimental  Analysis  for  Alkaloids. — In 
exju-riiiK'nts  witli  the  writer/  in  I8H.'},  Mr.  G.  A,  Kirfliiimier  fduutl 
tliat  stnclinin  \^\\i>  iKit  imiiWrnily  rec^tverfd,  even  to  a  quulitalivc  ex- 
tent, fri>ra  the  blinxl  tjf  tiniinuls  |M(isone<l  with  it,  nor  from  organs  of 
the  Ijotly.  Frcjtn  tin-  MofMl  nf  the  lieart  ami  of  the  ^eiienil  eirenlation 
the  |Mii8ou  was  obtahieil  by  aualv^i>  in  two  easi-^  out  of  Tonr,  \  Us  \ 
gr.  (O.OOS  to  O.OIO  gni.)  tif  the  alUaloid  liavhig  been  :u]niIni.storetI  l»y|K)- 
rk'rrnienlly  to  eat-s  two  to  eight  minutes  before  death  aiu!  the  examina- 
tion cotnmeneeil  lialf  an  hour  at\er  death.  From  tlie  liver  a  tniee  of 
the  jHti^on  was  reenvert-s^^l  in  only  one  out  <»f  six  of  (he  sune  series  of 
experintenti?,  one  in  whieh  \  gr.  (O/iiOH  gtn. )  of  tiie  alkal«>id  was  in- 
jected five  minutes  before  death  and  analyi^i**  c<iDinicnced  half  an 
hour  after  death.  The  kithieys  were  analyzcfi  in  the  i^ix  experiments 
with  a  neji-.itive  resuh.  W'iicii  ^V  ?''•  (0.<ifi2  fj:ni.)  of  the  alkah»id 
was  introducwl  into  the  j-t<»mach  of  the  aninuil  eleven  minutes  before 
dentil,  twelve  Ixiurs  aftenvard  analysis  of  tlie  slomaeh  gine  evidence  of 
the  poison.  But  when  ^  gr.  (0.0(H  gm.)  of  the  a!kah»id  was  piven 
by  the  stomaeh  twenty  tuinntes  Ix-forc  iluutli,  analysis  of  this  (irpin 
immediately  after  d<-ath  yiel(h<l  no  indiwition  of  the  poison, 

Furtiier  on  this  siibjeet,  see  Casi's  14  Ku  20  ihuUt  Stryolmin  ;  Case 
22   under  Atropin  ;  Cases  2.*5,  ^u ,  and  Analysrs  1  to  7  uiuler  Morphin. 

Experiments  to  Guard  Against  Fallacies  in  Analysis- — 
These  may  i»c  hmujiht  to  bear  upon  a  given  qualitative  test  or  a  given 
methotl  of  !-e|Hirati<tn  f^^m  (issues,  (»r  (i]Mm  iMith. 

Nine  ])ortions  of"  ]nitreHed  matter,  representing  as  many  orp:ans  of 
an  animal  IkhK'  buried  fiirty-llve  days  in  a  irontainer,  ''a  tt;^lit  wiKKlen 
U»x,*"  in  March  and  Ajtril,  were  extraetefl  (ii-sl  by  uU'(>1kiI  aeldulattnl  with 
afv'tic  aeitl,  later  with  liot  amyl-alenhoK  aliui^  with  other  treatment, 
and  the  final  extniet^^,  as  piH-jiare*!  for  tpialitutive  reaelions,  in  nn  cases 
pive  any  indieation  of  morphiu  by  Leiort's  test,  made  by  iixltc  aeid 
followoil  by  ammonia.  In  all  the  erases,  however,  the  oixlinary  test 
with   i'Klic  aei*l  and  starch  giive  the  bin*-  color  of  liberati-d  iodin.* 

Tn  find  at  the  same  (iine  the  tnistworlliiiiess  of  Lei'ort's  and  FriK'lide's 
qualitative  tests,  and  of  the  uirthfid  (<f  extraction  from  ti.ssnis  pivsentetl 
under  the  head  of  Morphin,  and  to  ileterniiue  the  liability  oi'  inted'erenee 
from  priHlncts  of  tissue  f>ntrefaetion  when  air  is  excbide*!,  the  following 
pro(*[Hjnre  was  institntn!  :  Almut  2i  kilofrrams  of  tinc^ly  chop|K^l  ox-llver 
wit<  plac(Hl  in  a  lar|;e  bottle  (c/)  sin-urely  stuijjtered  with  a  perfonitetl 
cork  connected  with  a  bent  ^lass  tnlie.  The  cork  was  sealed  with  |)ar- 
affin  an^l  the  outer  end  of  the  jrlass  tulx'  was  allowctl  to  dip  into  a  cis- 
tern fif  mercury,  tJms  cxcludinj^  all  eonimunie^ition  with  the  outside 
air.  Putrefa(*tion  was  now  allowed  t<i  jjo  cai,  in  a  warm  rimm,  for  ah(»nt 
fiftv  day.'*.  Gas  was  ^iveu  out  during  the  earlier  pmt  (d*  th(^  decom- 
position. Into  au((ther  lx>ttle  {h)  another  2J  kilogrmns  of  finely 
chopped  ox-liver  was  placet!  with  0.i52  gm.  of   mifrpliin   intermixed, 

'  (hnir%hui'\onn,  Chem,  fjah.,  Fnivcreily  of  Mioliipan,  vol.  ii.,  p.  91. 
'  D.   L.   DavoII,  from  work  dnnr  in  'con»ultfltinn  with  thi-  writer,  Uriver?Hy  of 
Mii'hi^oii,  18114,  Jnur.  Amcr.  Chem.  Soc.,  vol.  xvi.,  pp.  805-807. 
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about  1  piirt  in  nOOO,  and  tlib   lM>ttle  was   scaled,   ctmnected,   and   set 


aside  with  bottle  {(i)  for  putre  fact  ion  thirty-five  days.     The  iu>ntents 
bfittio  («/.)  ill  dupliciiU'    jwvrtiinis,  in  one  with   the  pn^cess  r^F   extnu'ti« 


)n 


di'taileil  under  Morjihin,  :ii*d  in  anotlior  jHirtioii  \\'\iU  Kipprnberijer's 
pro|>>!ied  I'Vtnietiiin  rnetliod,'  jthw  finnl  nsidiR-s  tlmt,  tinder  the  Leiart 
test  by  i<Mlie  iieit!,  also  niidrr  Froelide's  re:ii»:eiit,  in  each  [Mirtion  briin^ht 
absolutely  ue^a^ative  nv^ults.  On  ihe  other  imnd,  the  eonlents  of  bottle 
(It),  tliat  containini;:  m«irphin  when  set  aside,  in  two  portions,  witli  the 
first  abi»ve  s|»e<ilie<l  extniftinn  method,  hi  a  [Kirallel  Lei'nrt  test  by 
iwlie  acid,  gave  a  eU»nr  rmihf)gany  cohir,  a  stnui^  iiidie;itiou  tor  mor- 
phin.  No  indieatiiiu  of  the  alkaloid  was  gaiueil  from  tlie  extnietion 
pix)cesjs   of    Kippenberger.* 

AiTihi  in  IS*)*i,  to  prosecute  the  s;uue  inquiry  under  c<»ndilums  of 
actual  auiiual  puisonin;^,  wlieii  the  [loison  is  physi(»k>gieally  distributtni 
among  the  tissues,  with  puttxifaetive  changes  in  coutinement  frt>m  the 
air  after  deatfi,  Mr.  H.  T.  Smith  and  the  writer  proceeded  as  follows: 
Of  morphiu  2'-\  grain*'  (I.o  gni.)  were  given  tliiNnigh  tlie  mouth  to  a  dog 
of  about  l"y  kilograms  weight;  two  hours  afterward  the  animal  wa.^ 
kille<l  with  an  anesthetic,  the  Ixxly  [)laci'<l  in  a  Ik)X  made  of  shei^-i-irr^n, 
and  the  box  sealed  fiermeticaltv,  tins  beiiiir  on  Febniarv  20.  In  the  fol- 
lowing  month  uiiothor  dog  af  alxnit  *JI)  kilograms  was  killed  with  an 
anesthetic  without  any  ailtninistration  nf  morplnn,  ami  tlie  Uwiy  sealed 
up  the  same  as  the  other  4me.  The  two  boxes  were  bnrii^l  «*u  ^Lirch  20, 
in  a  W(xxleii  case,  under  about  three  feet  of  soil.  On  the  <sth  of  May, 
after  about  seven  weeks'  bninal  and  about  ten  and  u  half  weeks  of 
inclosnre  of  the  body  containing  tnorphin,  the  two  boxes  were  exlnnuetl. 
The  l>ox  OJUtaining  llie  larger  b^MJy,  the  one  sealed  U[»  later,  had  hurst 
from  pis  pre?'sure  within  and  its  content-'  wertr  in  a  state  ot"  ihx*o(iiposi- 
tion  more  advaneeil  than  tlutt  of  the  smaller  Ixidy.  From  each  bixly 
the  »?toniach,  intestines,  and  liver  were  taken  together  in  analysis  by 
the  raetht^xi  given  under  Morphiu  ihr  separ.itiitn  from  tissues,  aiul  also 
by  the  pnx'ess  proiTosi^i  by  r\i]i|H'iiliergtT.  In  the  final  I'esnil  each  one 
of  the  pntreliL'4l  extraets  frixn  the  lunly  of  the  animal  ]ioi>on(Hl  with 
morphin  gave  distiuet  re:ictious  for  inor|)hin  in  Froehde*s  test  and  la 
Fjeiort's  test,  but  g:ive  no  retiction  with  the  (i'rric-<>hh>rid  test  iM*r  with 
sul[ihuric  and  nitric  acids.  The  |)nriiliMl  extracts  ironi  the  IwhIv  of  the 
animal  not  |>oisinK?<l,  in  pandlcl  portii*ns,  gave  no  reaetioi»s  for  morphia 
in  the  tests  just  named.  With  KiiijK'iiberecrV  pnK-ess  tlie  hnjd  rcsi- 
duett  faile<l  to  yield  any  reaction  for  morphin  from  the  IkhIv  of  the 
poisoned  dog,  and  gave  no  appe!ir:mee  of  a  mor]>hin  reaction  with  any 
of  thesis  ti-sts  in  the  extniets  from  the  IhmIv  nut  jmistn^Kl.^ 

Precautions  Against  Impurities  in  Reagents. — In  addition 
to  the  pro|>er  tests  of  purity,  to  which  the  analytic  ehemist  nnist  snl)- 
ject  all  his  reagents  and  solvents  Ijcfort*  taking  them  into  um^,  advantjige 

'  For  dt^rription  of  the  Kii>pt'alK>rj;cr  pmcea^  &ef.  jma^c  ;l3ft.  in  MH'ti'in  on  ffcnenil 

Print'ipUw  nf  Toxionlojry- 

'  Vt.  T.  Smith,  IH94,  in  work  under  the  writer'n  ohMrvNtion,  Uuivenily  of  Michigan. 
*  Compare  secdon  on  Ptomains  and  Other  Bacterial  Pmducts  in  Their  Relation  to 
Toxicolo^. 
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can  l>e  taken  of  a  bkiik  analysis  (^)r  eontml  to  exclude  fallaciouH  results 
i'nun  iiuy  suurrc,  unil  luislivulin^  rea<rtioris  in  thr  tinal  tests.  At  any 
ml*'  it  Ls  netv.s.-^iry  to  U'  a-ssiin^l  liiut  the  imali^ei^)Ie  M>lveutri  ylehl  nci 
resiihies  that  ciin  r«iet  with  the  a^ent«  eniphiyeil  in  te,sHnf^  for  alkaloids, 
and  that  thi-  re.-idnes  nf  all  Hilvents  jind  renjrents  together  give  rw^tive 
resnhs  in  thr  tests  thiit  :ire  defiendit!  npiiii. 

Period  of  Detection  of  Alkaloidal  Poisons. — The  alkaloids 
pi-ersent  niueli  variatiiin  iiuion^  ea<'li  utlu-r  in  tliiir  power  to  resist  deeom- 
[H»sition  during  the  pinretaetion  ot*  tissnes  in  whieli  they  an*  depositwi. 
\o  alkaloid  e;in  \)v  atlinned  to  Uv  indestnietihle  under  these  conditions. 
I'j'iphalily  thr  rrsrHiing  jwiwer  nddkidoids  has  Keen  nndernUwl,  owing  to 
detective  analyses.  The  rt^trds  of  analysiH  in  actual  cat^es,  the  data 
n|ioii  which  we  mnst  mainly  *h'jH^nd,  are  given  nndcr  tlie  pn^|x*r  sid>- 
head  for  ciieli  alkaloid. 


ACONITE  AND  ACONITIN. 

AtH>nitin  repivsents  the  jtoisontms  alkah>id?:  of  the  drug  aconite.  The 
drug  consists  r»f  tlie  nM)t,  wnnetimas  the  leaf,  iti  Avon  it  urn  udpcHuji  (monks- 
homl)  and  other  >p(X'ie5  of  Aconituni.  Aeonitin  itself,  of  the  a*cril>ed 
liirniuJa  ^\iHj.N(),,,»  is  one  of  the  most  eoueentnited  ]>»isons  known, 
ami  at  the  *iarur  time  is  a  very  nufitahle  alkaloid,  >uhjeet  to  ehanges 
under  chemicid  tivatnieiit  or  hy  keeping,  tlief*e  change?  l>eing  in 
the  nature  of  eonven-ion  into  other  jdkaloids  of  a  lower  degree  of  the 
.siuue  poisonous  powir,  sonje  of  them  hfiiig  praetiatlly  inert.  These 
\ve{iker  aeonitc  alkjdouls  make  up  a  vanaldr  jiart  of  tlic  t(»tal  alkaloid  of 
llie  drn;^  and  its  liipiid  ptvjmmtions,  and  a  ,stdJ  larger  part  of  many  lots 
of  tywullinl  iietniitin  alkaloid  t»n  the  market.  The  li<|uid  preparations 
of  the  dnig,  chiefly  of  iIk-  root,  arc  more  widely  usetl  and  mon'  relitnl 
Ujjon  in  medieinc  tlian  is  the  si^panite  alkaloltl,  anil  tlic  liitter  has  an  un- 
i«*rtaiii  plaiT-  in  nationnl  ])lianu:i('opeias.  The  total  alkaloidal  content 
of  the  go<Hl  roftt  is  siiid  ti>  iiveiiigf  from  Owo  to  1  jmt  (-t^nt.  The  jK-r- 
oentage  of  absolute*  atrttnitin  in  tlie  ro<tt  cauuot  well  be  det*lared  itvota  the 
n^sults  of  juialvsis,  hut  I'rom  data  of  pliysiologii'  t^flffvts  it  would  appL-jir 
that  tlie  poison(ais  |»owcr  of  uronitp  rool  is  etpiivident  to  not  nuirc  than 
0.01  to  0,02  per  cent,  of  alls^llu(e  acfuiitiiK  Wright  ohtaimnl  0.03  [»er 
ceDt.  and  Juerg(^ns  0.02  per  cent,  of  pure  iu'onitin,  besides  alkaloid  of 
lower  |>ower,  fnnn  the  rfwt  by  analysis. 

Aeouitin  proper  is  rrvstalli?ablr — indeed,  ta  snniewlmt  loitsely  termed 
the  ervstallizable  :ilknloi*l  of  aconite,  in  c<intradistinction  to  the  amor- 
]>hous  aconite  alkahnds,  which  have  little  poisonous  effect.  In  tjiste  the 
hitteniess  of  aconit**  is  due  to  its  alkaloids  tvi"  less  |KiiHonous  etlwt, 
(Vrtaiu  inert  aronitr  pnulucts  are  very  bitter. 

Sj^nptoms  of  Poisoning  by  Aconite, — In  in<Kliciral  over- 
doses there  an^  diniinishtHl  force  mid  freipieney  of  pulse,  wildness  and 
moisture  of  the  surface,  tingling  and  numbness  about  the  mouth,  fiice,  and 
thnmt,  the  urinn  being  often  inenvisixl.  In  decide^lly  |ioisonou3  doses 
thetr  arc  tingling  and  [unubne-^s  lu  the  nioutli,  burning  in  the  thniat  and 
stomaeh,  flow  of  saliva,  nauncji,  rarely  purging,  grinding  of  the  twth, 


t 


surtaee  i 

Delirium  i.-^  titnisii.il,  and  stupor  iirvrr  ujjpeai's  as  an  vi 

Hc?ij)inilion   Ix-^'otm's  .^luw   vl^   tlio   com;   progrtf^tje:?. 

pupils     varieij    in    difTonnit 

stages  uiiil  cases.      In  mses 

running  a  rapid  nnirse  tin- 

symptoms     a  re     Kniiet  in  les 

tho:^^  of  ireiieral   tslaiek. 

Period  when  Fatal. 
— The  symptoms  eonu-  on 
very  HH»n — almost  ii>  snon 
a*  the  fM4.soii  reaeiies  the 
circulation.  The  e<*urse  is 
rapid.  Death  p:  e  n  e  ra  1 1  y 
takes  place  hi  three  (►r  four 
hours.  In  one  series  of  six 
t'atiil  cai*es  n'purted  by  Pro- 
lessor  Mallet  in  1883  the 
i^hort«st  latal  [lerifKl  was 
et^ht  minut<*s  and  (he 
lontjest   wius   tour  days. 

Fatal  Qaantity. — 
Pure  .'w^onilin  is  one  of  the 
two  or  three  most  powerful 
known  |x»isons.  It  is  Htnfetl 
(see  Case  3)  that  -^  of  a 
grain  (0.004  gm.)  has 
caused  deiith,  and  that  one- 
half  of  this  might  prove 
fatal.  Ex[»eriMionts  indi- 
«ite  thiit  TjV  "*  i»  ^niin 
(0.002  grm.)  is  about  the 
least  fatal  (K>s<»  for  man.. 
Cases  of  |Miis<tnin^  Ity  idi- 
siirption  t»f  aeonile  frimi  ilie  siiri:u4'  of  the  bo<|v  are  nt»t  uiuvimmon. 
I^rge  doses  of  the  alkaloid  itself  have  been  reeuvered  fnim,  hut  in 
these  caaesi  it  cannot  be  ascertiiined  what  proportions  of  the  alkaloi<] 
taken   Were  abs(»lnte  nnefianjre^l  aeonitin. 

Treatment. — This  emisists  nf  the  evaeuation  of  the  stomaeh  bv 
the  siphon-tube  or  stoinaeh-pump,  piieeeiled  and  aeeomjMinied  Uv  tannic 
acid  or  tinelv  pnwdered  eliureoal  t<»  diminish  the  solubilitv  nf  the  alka- 
hiid.  Then  theremetlies  known  as  heart^timulants — ammonia^atcohcdic 
drinks,  and,  witli  observant  e;»re,  the  hy|*iMlermie  administration  of 
ilipitalis  and  perhaps  stryehnin — are  indit^ti-d.  The  ^witient  should  be 
kept  warm  (see  Cases  2,  4,  5). 
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t.      IIJ^IL,     K  tin    l,UlkL  (i     LI^T     UUIHII     lllit       >  cut  B 

J  tiHtist,  tlie  pulse  96,  and  tlic  puniU 
Digitalii*  was  irivfii  liypodt'rinicuUy, 


Cases  op  Poisoning  by  Aconite  and  Aoonitin. 

Case  1. — One  ounce  (28  gm^.)  of  uconile  was  taken  by  a  woman  forty-eight 
years  ofajre.  There  wiis  peneral  t'nUapst',  the  exlremitie»4  were  cold  anil  durnniy, 
and  the  breathing  wa-*  liiborenl  and  slow.  The  fttduiacli  was  washed  out  and  ether 
givt-n  hyp'xlerniically.     The  patient  died  in  Hixty-tivt'  minutes.' 

C'a.^k  2. — A  dram  (3..'>  r.^M  of  FleniingV  tincture  of  j\o»riile,  whirli  should  have 
been  equivalent  to  -jori  grains  {2<>gni.)  of  aconite  nyot,  was  taken  by  a  man  fifty  yeare 
of  :t(^e.     Tlie  surface  of  the  hody  wa.s  cold  and 
were  r^iiglillv  dilated.     There  was  vomiting, 
with  alciiliolie  drtnk-i,  fidlnvvi-d  l»y  cidimiiel-     The  patient  remverrd,^ 

Ca.se  'A. — Of  tTV^tullized  aeoiiitin  nitrate  (Petit's)  ^Ji-,  of  a  prain  (0.00(14  (rni.) 
WttH  taken  Viy  .a  (eildc  man  fijxty-nni;  years  of  age,  who  immediately  sutfered  from 
burning  anJ  caii:>triciion  of  the  mouth  extending  to  the  Htoinaeh,  and  a  senne  of 
coldness  of  the  body.  The  patient  tuok  rejieattii  JohCHwitliin  two  day^, amounting 
in  all  to  abdut  ^  of  a  j^rain  (O.O'^li^  gin. )  of  the  same  aconitin  nitrate,  and  suffered 
from  vinlent  syniptmns  of  aconite  poisioiing,  i*n  that  at  one  time  it  war»  believed  that 
lie  would  die;  neverthele*^  he  rccnvered.  From  the  same  ^oiutirm  of  the  alkaloid 
the  jdiv-HicJan  who  h:id  prc-scrih-'d  it  in  tlic  eat*e  jn-t  minted  liimself  took  about  ^ 
of  a  grain  (iKOtM  gm.)  of  the  aconitin  nitrate.  Svmnt<ii!i>^  ol'porsunini:  appeared  at 
the  end  of  (ifteen  ininiitcs.  There  were  burning  in  tlie  mouth,  cjilending  to  the  ab- 
domen, piiHor,  leelileuesa  of  the  extreniities.  a  hnnill  and  irregular  pulM'.  the  piijiils 
being  at  lirst  contracted  and  then  suddenly  dilated.  Wjmiliiig  wst-*  induced,  and 
ether  given  hyiiuilerinit'allv.  Later  there  were  convnUions.  witlt  labored  respira- 
tion.    The  JiL'.'irt  failed  and  the  patient  died  five  houris  after  taking  the  jjoiMMi.^ 

Case  4, —  Four  leiwpnotifnl-*  of  ttni'ture  ofneoniti'  were  taken  by  a  m.in  s^ixtv 
years  of  age.  Tingling  in  the  face,  Iheial  niu^rhs  ilrawn,  intense  coldnrsR.  weak 
pulse,  heavy  breathing,  and  blindriesH  foUnwed.  Under  trciitnient  nith  euieticSi 
tincture  of  digitalis,  wine»  brandy,  ami  hlryehnin  the  jiatient  recovereij.'    • 

Case  5. — A  large  antount  uf  aconite  wa.s  taken  I'v  ;i  W":m)an  thirly-sii  years 
of  age  who  bad  previously  taken  a  targe  anmunt  of  aholnilie  Itqnor.  The  symp- 
toms were  very  much  delayed.  Treated  hyp<»dermically  with  digitalis,  the  patient 
recovered.* 

Case  6. — In  a  ea.se  of  poisoning  by  1  \  ounces  (45  c.e.)  of  Fleming's  tincture  of 
aconite,  with  minibne^s,  profuse  sweating,  dilated  pupils,  general  ctmvulsions,  and 
finally  cmia,  Ireatiucnt  by  emetics,  brandy,  digitalis,  etber,  and  catfein  was  insti- 
tuted and  the  patient  recovered.' 

Case  7. — In  1883  Professor  J.  W.  Mallet  readily  detected  aconitin  in  tlie 
contents  of  the  stomach  of  3  out  of  ft  cases  of  Tatal  poisoning  by  aronite  at  the 
Westi'rn  Asylum  for  tlie  Insane  in  Virginia.  In  some  manner  the  poison  had 
been  introduced  into  the  mediuine  of  S  patients,  2  of  whom  recovered,  Aconitin 
waK  found  ill  the  reeidncs  of  the  medicine  taken. 

Case  8. — A  man  died  from  aconite  poisoning  five  hours  after  the  drug  was 
taken.  At  the  autopsy  a  palencjw  oi'  the  muscles  was  observed,  the  lungs  were 
hyperemie,  and  the  blood  waa  thin  and  bright  red. 

Postmortem  Appearances. — Those  arr  not  markedly  charactcr- 
istitr.  Tho  lutip;,  liver,  and  hr;iin  an*  geiRTnlly  tninid  somewhat  itin- 
gesti^i.  Tbp  stoiniu'Ii  is  Himetiines  rtMldern-d.  Tim  blood  is  f'niuul 
abnorniallv  diii*!,  ami  sotiiotitnc-H  of  a  hri^ht-ntl  oolor. 

Chemical  Tests  for  Aconitin. — In  cases  of  poisoning  hy  the 
Hqiiii]  prepanition.s  id'  acouit**  (ho  p*>isotioi].'*  itlkabdd  itH?lf  is  the  only 
aconite  cftnstitueiit  cjjpahle  <il"  being  recovt'i'ed  an<l  identifie*!  in  analysis. 

>  S.  McWhannell,  Brit.  AM.  Jour.,  1R90,  vol.  11.,  p.  791.  "  Ibid.,  loe.  cit. 

*  A  BusDober,  Berfin.  klin.  Worhntxfhr.,  June,  1880,  p.  Jt87  ;  Ami,  fVHyp.,  Jannnrv, 
1882,  p.  87;  P.  C.  Plugge.  Arrk  d.  Pharm.^  1882;  \V.!milcy'.*  Mirror knnitdry  of 
PoiMWi,  lft8/i,  p.  «20. 

*  M.  A.  \VBrriTi«»r.  .Vc'/.  /irrunf,  New  York,  18^11,  vd.  xxxU.,  p.  521. 

*  C.  F.  Dercuin,  Mr>f.  ami  Snrq.  Rrp*>rirr.  1889,  Philitdi'lphia,  vol.  Ixi.,  p.  876, 
•C.  C.  Briidlpv,  Med.  Hf€ord,'}fievt  York,  1887,  vol.  xxxii.,  p.  166. 


As  already  sttitcil,  uconitiii  is^  uu  uiisUiMe  a]ka]oi<l,  a  fact  that  addt>  to 
other  dil!iciiUi<'s  in  it<  rei'overyand  idctititlwitiuiu  Tlu*  !ilk:il"H(J  rcjidily 
iindiTj^HJs  liydnilv^Ls  or  SMjjoiiiliculktii,  wen  by  Utilinf:^  ^vith  uaUr, 
yielding,  uniong  other  prtidiiets,  benzoic  acid,  and  tlnally  the  inert  base 
ncouiii. 

Tiic  idcntificiition  of  acouitiu  in  U)xil.»olog^'  reets  upui  physiologic 
I'ftWit*;,  and  li'ss  rh;irlv  ii|>»ii  ('firtiiir'n!  n-aotions,  a.«  ft»llows  : 

1.  Tingling  of  the  Lip. — A\  hi'ii  uii  ;uiU('<nis  si^huion  of  tlie  fn.'C 
alkaloid  or  ont*  of  its  salta  is  appHt'd  to  the  Hp  or  tougiic,  nuinbiic^^jii  and 
tingling  an*  felt,  the  elfeet  pa.-^sing  away  very  t^hiwly.  A  siti^rle  drop 
may  bo  applied.  If  the  sohjtion  Iw  t?o  strong  as  t<t  cause  burniuirj  it 
should  \m'  dihitevl,  an*l  cutv  shoulcj  Ik*  exercised  I(*  avoid  taking  an  in- 
jurious dose.  Aeeonling  tt>  S<piihh,^  the  alkaloids  of  ^\^  of  a  grain  (0.02 
gm.)  of  gfHKl  aconite  riHit,  iti  sohition  made  up  to  1  fluithiini  (4  c.c), 
held  in  the  anterior  part  of  the  month,  [)revioiL^ly  riiisiHl  with  water,  for 
sixty  seconds  and  then  ejectiMl,  give  u  tingling  seiisjition,  l>i'ginTnng  in 
five  or  ten  minutes  anti  lasting  about  one  antl  om^lialf  honr^,  as  an 
average  effect  npnn  diftercnt  persons.  When  the  s*>lubie  part  of  only 
-Ay  of  a  grain  (O.OOtJ  gm.)  of  the  root  was  tiken,  thetingling  elf'eet  began 
after  fif\4'en  niinotes  and  histed  for  fntni  *)ni--<(narter  to  om"-lialf  hour. 

'2,  Physiologic  Test  Upon  an  Animal. — The  final  suhuion,  i»re- 
panxl  as  for  test  1,  is  given  hypodormieally  to  a  mouse,  a  frog,  or  other 
small  animal.  The  detith  of  the  animal,  usmdiy  within  an  hour,  gives 
evidence  of  the  poison. 

3.  The  general  reagents  for  alkah>iils»  as  stateil  on  page  4oi?,  give 
precipitates  witii  acimitin.  Aiu'ie  rhhtrid  gives  a  yellow,  amorphous 
precipitate  that  cjin   be  cr\'stalli/L4i  fmm  jdrohol. 

4.  Moisten  the  residue  with  nitric  acid,  evaporate  to  dryness,  e<K)I, 
and  aild  a  «!rop  or  two  of  alcoholic  stilulion  of  ciuistic  |>otash  lo  ol>tain 
the  odor  of  i^tliyl  Iwnzoate.  This  te-:t  is  n<it  applicable  to  quantities  as 
small  as  those  usually  in  <|Uestioii  in  l<>xicnlc»gy, 

5.  If  |w>i.soning  by  aconite  a:?  a  cnide  drug  or  fresh  plant  he  iu  ques- 
tion at  all,  the  eontt^nts  c^f  tlie  stomach  should  Ik*  ins|K'ct<Hl  for  fnignients 
ofrrK»ts,  leaves,  or  bark,aiHl  tlK*se  siiUJectcd  to  a  hotanind  exaniiiiatii»n. 
A  microscopic  examination  inr  the  pnwdor  of  tin*  root  may  be  made  upon 
the  c<ilUvted  and  washed  n'siduo  of  \\\v  ciHitents  of  ilie  stomach. 

Separation  of  Aconitin  from  the  Tissues, — Thi.*  is  to  be 
undertjikcn  witli  precmtions  nr^unst  hydrolysis  of  the  alkaloid.  The 
prf>eess  clsewhi-rc  dtrciti'i]  f<ir  atn^pin  is  in  Ue  em|)l(tyf*K  but  with  U'ss 
expti-itire  to  hi-at  iu  the  evaporatiou>,  cni]il<iying  vacuum  or  a  current  of 
diy  air  insteml  of  the  lit-at  of  a  water-liath. 

Deposition  in  the  Body. — Beside  the  stomach,  the  uriue,  the 
kiduevs,  and  the  liver  are  to  be  exanvincd.  Aeonitin  is  exeretcil  e*]H'- 
cially  in  tlie  urine  and  the  >abva  (Kofx-ri). 

Failure  to  Detect. — The  conclusion  of  Fn>fessor  Hnims-  is 
certtinly  ju:>t  when   he  says  :  "  If  a  aniuU  but  fatal  do^jc  of  the  {Hjison 

*  E.  K.  Si|uO>li,  Kphetneria,  1R8L>,  \o\.  i.,  p.  125. 

"  UKtnilt«>a*A  S^Biein  uj  Leffol  MedicitUf  vol.  {.,  p.  423. 
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were  to  be  ^iven,  especially  if  it  were  adniinistenHl  Fn'|MKlerniieulIy>  the 
ehancea  of  itw  deteetiim  in  tlu'  IniUy  after  death  would  not  be  great." 

ATROPIN  AND  RELATED  ALKALOIDS. 

General  Description  and  Relations. — Atrn|)in  is  a  ptison 
found  in  .[fnipa  hiUttdtmiia  (d^-sully  niglitslmtli').  It  Is  thr  bi'sl  known 
n'lux^cntative  of  a  family  of  ixtisoiHuis  alkidoids  found  in  pliints  of  the 
Solanatwr,  Atropjn,  C^-H^^NOj,  is  relatcil  to  liyosoyiimin,  hyoscin, 
and  setjpolaniin.  Hyoscyamin  sutfors  conversion  into  ntn^pin  during' 
eertain  clu^nnt'^d  opi-mtions  and  in  drying  tlie  dni^.^     Homutropin  is  an 


Fni.  44.— BvlUilonoA,  or  deadly  nightshade  {Atrvpa  bctltwltmnfti. 

artifi(*ial  alkaloid  having  its  chief  chemical  jwrt  in  connnou  with  that 
oi'  atropin  nnd  giving  briefer  cflTocts.  The  same  is  tnie  of  b<'nzoyl 
trojK'in.  All  tiiese  alkahnds  dilate  tin-  pupil  of  the  eye  to  so  marked 
an  extent  that  they  are  classed  as  tlie  mydriatic  alkaloids.  Their 
jKHsimons  action  includt's  delirium,  various  jiaralytir  I'ftect.*,  suppressed 
secretions,  sonictiincs  convulsions;  thr  ditierent  members  of  the  family 
ajjn-e  in  their  leading  chnracteristicf^. 

'  Optu'iUly  irmutivc  nlr-'pin  ftppwais  to  ho  a  racpmic  unirtn  uf  <^nxtr(>-alPopin  and 
Irvo-atnipiii.  Thi?  lulUT  if^  fimnil  h\  Amcnoiniga  to  be  idonticMl  with  hv'*t'vnmin. 
ArrJiivdrr  Phavmaeif,  I1H)-J,  viil.  erx'l.,  p.  -IHH. 
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ily  turnislicii  is  the  sulphate, 


tf  atropin  iiniiv  c<mim' 
(C,-H2^XO^)^H,SO^, — (itvurrin^    in    white    fn'stals,    frocly   soliibk-    lu 
water  or  alcohul.     The  free  alkuhnd  is  spariiigiv  soluble  in  water. 

Symptoms  of  Poisoning  by  Atropin  and  its  Related 
Alkaloids. — PoLMuiirif;  l»y  li<'!linlonna,  hyiwyaimis,  ^^.tranionium,  ami 
ihtboma  mjiryporoifles  is  *lue  tn  the  alkaloids  of  tlir*  atrripln  iluniU . 
anil  is  atten*le<l  by  the  ^ime  leatlin^  syniptoni.> — niarkt^l  dryness  oC  tlie 
mouth  and  tiiroat,  redness  4>f  the  ton^ne,  thirst,  dittienltv  iu  swallowing, 
wide  dilntntion  of  the  pupils,  inipaire<J  vision  and  h»ss  (if  all  aeeoniiuo- 
dation  of  the  eye,  hallminations.  then  wi'Jl-niarked  drliriiim,  exeito- 
meu*,  and  sometimes  ehorai-liki'  moveiiH'nts  or  cunvulsiuu.s.  Nausea 
is  efimmon  and  vomiting  is  not  uuuHuah     The  pulse  Urtmic-s  feeble  and 


rii"i,  4'i.-  Stmmonhim  <  Dtitursx  )^n»innnim> 


rapid,  and  sometimes  intermittent.  A  deejvrtHl  eraption  u|>nn  the  skin 
ha-i  l»een  observtMl  in  many  Gises.  In  the  later  stages  n^rnbnos.^  and 
paralysis  of  the  litnbs  sometimes  tferur,  and  l>etore  dejith  thert^  is  gener- 
ally comii,  and  oirasionully  there  are  eonvuls:ious. 

The  external  ap[>licati(»n  of  atropin,  r»r  of  preparations  of  lxllad(»nna 
or  hvoscyamiis,  is  iialile  to  produtr  their  jMiisonous  effeets. 

The  dilatation  of  the  pujnl  is  ihn-  to  I<m*:i1  aeticiuj  Intr<KhnM"<l  ii»to 
the  circulation  at  large,  tlie  [w^ison  atf<'et>  I>oth  eyes  ;  applit.Hl  externally 
tQ  one  eve,  its  pupil  only  is  dilated.  The  pnpil  is  dilated  to  some 
extent  in  s(»me  stages  of  the  art  ion  of  ei_wain,  and  sometimes  undyr  tlie 
action  of  digitalis  and  of  eoniiu,  but   tliese  effeets  do  not  simuhitr  the 

'  Schniiedi'berjj.  I'futnnnriJntftf. 
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cxtiiit  and  jifrsi>tfnt  dilutalioti  <»('  :itri>f>iii  jMti.soiiin;:.  The  *'ptoniatrn- 
piti.i*"  tniai  inMy  ])roservL'd  nifat>,  ttc.,  vuusv  dilatation  i*l'  tla*  pupil 
and  <ptlior  .-jytnpt^jrus  lilvL*  tliost*  of  atropin.' 

Tlie  |M>is<iii(»ns  t't1e<*t.s  of  tlie  .several  natural  tivipfiiis — liyosoyamin, 
hyu^fin,  iK-llad^tntiin,  M^opolaniin — tl<i  n<it  >liinv  cliaracttristir  <lirtVTentv.s 
suftident  to  (.'iiaUIo  tlit^  4>l>sorv(T  tn  distiii^nisli  mw  fmni  tlir  otlicr  by 
llie  svniptonis.  II*irnatrnpin,  an  artiHrial  tfiipoin,  is  niudi  niildi-r  in  its 
jMjitfuuoufi  efleotf:*,  and  thi.'  dilatation  of  the  jnipii,  although   tspially  de- 


ip 


Fio.  4S.— HcnbaDe  (//|«Mryam«*  nfger). 

cidet],  npp<?a!'s  earlier  and   passes  away  mtich  wmner  than  that  of  tl 
natural  ti'<.>]ioiiis. 

Period  when  Fatal. — The  !*yniptoms  of  imisotiin^  by  atropin 
and  its  n-lattn!  ulkah'ids  aiiiMi-ar  within  a  fi'W  niinntes  after  absorption 
of  the  drnps  into  the  blood,  and  u.^ually,  altbonjrh  not  invariably,  within 


»  r<Mi*(ult  [..  703  in 
Uplation  In  To-^icnliM^y 
KolH'tt,  Intuxikat'wnfn^ 


sw-'linii  I'ti  rioiiiniTi.<  iind  Otlier  IW'ti-rijiI  Prodiiol*  in  Their 
;  nlw»,  Vaiitrbtin  and  Now,  Crihdar  TfrinK,  1902,  p.  244; 
1898. 
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an  hour  after  the  drugs  or  the  alkaloids  have  been  taken  into  the  stom- 
ach. The  usual  course  of  the  ix>!soning  is  not  rapid,  and  in  a  proba- 
ble majority  of  fatal  cases  death  has  occurred  within  twenty-four  hours 
from  the  time  when  tlie  poison  was  taken. 

Patal  Quantity.— Constitutional  differences  are  so  great  in  the 
power  to  recover  from  atropin  poisoning  that  any  statement  as  to  the 
smallest  fatal  dose  is  liable  to  be  misleading.  Recovery  occurs  in  a 
majority  of  the  cases.  According  to  the  statistics  of  Falck,  quoted  by 
Robert/  recovery  was  the  result  in  88.4  per  cent,  of  the  cases  collected. 
In  this  country  an  extraordinary  case  has  been  reportetP  in  which 
death  resulted  from  the  hyj)odermic  administration  of  -^^  of  a  grain 
(0.00216  gm.)  of  atropin,  and  there  are  recorded  numerous  cases  of 
dangerous  results  from  like  doses  in  hypodermic  use.  In  other  cases, 
however,  recovery  has  followed  poisoning  by  hy|)odermic  administration. 

Treatment. — The  aim  is— (1)  To  remove  the  content's  of  the 
stomach  and  wash  the  organ  out ;  (2)  to  improve  any  possibility  of 
precipitation  of  any  unabsorbed  portion  of  the  alkaloid ;  (3)  to  combat 
carefully  the  absorbed  alkaloid  by  the  physiologic  effects  of  morphin, 
possibly  of  pilocarpin. 

1.  For  the  first  indication  use  a  siphon-tul)e  and  water  at  ordinar)" 
temperature ;  this  is  more  effective  than  emetics. 

2.  If  it  be  undertaken  to  precipitate  any  of  the  alkaloid  in  solution 
in  the  stomach  before  the  evacuation  of  this  organ,  administer  6  minims 
of  compound  solution  of  iodin  diluted  with  water  (3  or  4  ounces).  The 
weight  of  the  free  iodin  should  be  as  much  as  four  times  the  weight  of 
the  atropin  to  be  precipitated.  The  stomach  should  be  washed  out  witii- 
out  delay  after  the  iodin  is  given.  Instead  of  the  iodin,  an  excess  of 
tannic  acid  may  be  employetl  (see  Case  9).  The  administration  of  finely 
lK)wdered  charcoal  is  a  resource,  instead  of  either  of  the  precipitants  just 
named,  to  hold  the  alkaloid  for  a  short  time  and  retartl  its  absorption. 

3.  To  oppose  the  poison  by  the  pliysiologic  effects  of  morphin  the 
latter  is  administered  hypodermically  in  full  medicinal  doses,  repeated 
as  indicated  by  their  effects  upon  the  eye,  the  pulse,  and  the  respiration 
(see  under  Morphin,  p.  492,  and  under  Atropin,  Ca^es  8,  11,  22). 
Pilocarpin  was  administeretl  in  Cases  17  and  19  ;  physostigmin  in  Cases 
16  and  18 ;  potassium  bromid  and  chloral  in  Case  10. 

Cases  of  Poisontxg    by  the    Tropeix    Alkaloids  or   by    Daros   Co.v- 

TAiNixo  Them. 

Case  1. — A  woman  fifty-nine  years  of  ape  t<tok  1  grain  (0.06'»  gni.)  of  atropin 
sulphate.  The  symptoms  that  followtMl  were  jrhissy  eyes  and  dilated  pupils, 
ilelirium,  great  thirst,  numbness  of  hands  and  feet,  the  surface  of  the  entire  body 
being  a  scarlet-red,  pulse  100,  temperature  101°  F.,  and  frequent  urination. 
Recovery.* 

Case  2. — A  man  of  thirty-six  years  was  treated  with  tV  of  «  grain  (0.004  gm.) 
of  atropin  hypodermically.  Dryness  of  mouth  and  throat,  dimness  of  sight  with 
dilated  pupils,  full,  strong  pulse  (76),  breathing  quiet  and  regular.     Recovery.* 

>  Intoxikafimi^n.  1803.  n.  (iO*;.  »  Arnold.  Hnftnnorr  Mtd.  Jnur..  1871,  p.  169. 

»  L.  On.  yUd.  SeirH.  Phihidi'lphiii.  IH'.t.'i,  vol.  Ixvii..  p.  (128. 
*  C.  Ring,  Ra-lin.  hhn    WocheuHchr.,  I8l».".,  v*.l.  xxxii.,  p.  i»97. 

Vor.  TT  — nn 
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Cases. — A  woman  took  3^  jrraiiiM  (0.225  gni.)  of  atropiu  sulphate.  Symp- 
toms thnl  followed  conawtcd  of  widely  dilated  impils,  nunibneas.  weak  pulst*  (70), 
Hpiwiusi,  and  insetisiliility  for  nine  hours.  Treulnient  consisted  of  emeti(.-s  and 
brandy  and  wiitor     Hccovtry.- 

Cask  4.— a  woman  of  Iwcnty-fivc  years  took  about  k  of  a  grain  (0.02  jrni.  \  of 
Htropin  t^ulpl)uli>.  Hysteric  Hcreaniing,  lo88  of  accoitiitiudation  of  ibeeyes.  unnvul- 
(!iiun!t,  VL'ry  weak  and  slow  respiratiuu,  great  tbint,  and  profuse  urination  followed. 
Recovery.- 

L'AsiE  6. — A  woman  of  twenty-i*ix  years  look  I  of  a  jrruin  {0.D5  ^m, )  of  atropin 
sulphate,  which  wiw  ftillowcd  by  furious  delirium.  dihUi-d  riU[»ilj*,  and  coUapsc. 
Treatment  eonsisted  of  uiorpbin  hypotiermically.     Recovery.^ 

Cask  ti. — A  boy  of  seven  years  was  treated  with  an  cjrt<mai  apfiUcatiott  of  a 
solution  of  ftlrojiin  lo  relieve  a  burn.  Delirium,  great  thirst,  ditateu  pupils,  diui- 
nei*?*  of  vision,  jiuUe  HH),  temperature  W°  F.,  followed.  Treutmeut  by  cognac  and 
tnrjtenline.     Recovery.* 

V\AV.  7. — A  woman  of  forty  years  took  J  of  a  grain  (0.033  gm.)  of  atropin 
sulphate.  SyniptoniH  were  diiateil  pupils  and  dimini.'fbed  vision,  weak  pulse  of 
110,  Icmiieniturc  9*ij|**  F.,  respirationw  3  a  minute.  Treatment  by  raorphin  and 
coH  "ee.     lieco  v  ery  .* 

Case  8. — A  child  of  two  yt-ar^  took  \  of  a  gniiii  (0.022  gm.)  of  atropiu. 
SymptouKs  consiHted  of  diluted  and  iniiuovable  pupil.-,  ilry  skin,  tsearlet  rattii,  a 
pulse  of  l»JO.  uiid  restlessueMs.     Treatment:  niorj«liin  subeutancou(*ly.    Recoverj'.* 

Cahe  9. — A  woman  took  \  of  a  grain  (0.(K{  gni.)  of  atropin.  Symptoms: 
dilated  [»U|m1p,  delirium,  unconwiousneas,  pul.-**-  lOfl.  Troatmenl :  cognac,  iod in 
in  solution  (jf  poiitssium  iodid,  tannic  acid.     Reeovery.' 

Cask  10. — A  child  of  three  years  utf  »<tramoniuiu  r^eed.«.  The  symptoms  that 
followed  coufsisted  of  dihilud  pupils,  brijrlil- red,  hot  uitd  dry  skin,  full  puUe, 
tetanic  contortions^.  Treatment :  emptying  the  stomach,  potassium  bromid, 
chloral  hydrate.     Recovery.* 

CAiiK  11. — A  boy  of  three  vears  ate  some  "  th(»rn  iipples  "  [Datura  ittrnmnitlum). 
PnpJl.s  became  widely  dilated,  pulse  ItiO,  re.^piralion  f54.  with  occasional  convul- 
sions.    Treatment :  enstor  oil  and  niorphin.     Recovery." 

Case  12. — A  boy  of  six  years  ate  berrie«  n{  Atropa  brlUuhnna.  DilattHJ  pupils, 
delirium,  unconseiouKnew*,  dr\'ne»*»  and  itching  of  the  skin,  puUe  of  120  followed. 
Recovery.'® 

Ca^K  13. — Children  ate  of  the  root  of //yorfcydmu*  niqer.  ThirBt,  redness  and 
heat  of  skin,  hallucinations,  incontinence  of  urine,  an^  vomitiDg  ensued.  Re- 
covery." 

Ca8E  14. — A  woman  applied  a  belladonna  plaster  to  her  breast.  Dimness  of 
sight,  thirst,  and  u  rush  upon  the  limbs  followed.'" 

Cask  15. — A  woman  applied  a  bcUadonnu  plaster  over  the  lower  portion  of 
the  hack.  There  followed  uryness  of  tlie  moutli,  throat,  and  skin,  hyperesthesia 
of  the  senseif,  symptoms  peculiar  to  locomotor  ataxia,  and  frequent  and  excessive 
urination.'* 

Case  16. — A  man  of  fifty-seven  wore  "a  strong  belladonna  plaster"  over  hi.-i 
loins.  There  resiiUed  drynrss  of  the  mouth  and  tongue,  numbness  of  tlir  hands 
and  feet,  dimness  of  sip-ht,  (Jeliriuni,  ami  a  conuito.»*i'  comlitioii.  The  skin  under 
the  jdaster  was  very  cold.     Treatment:  physuHtigniin.     Recovery.'* 

1  E.  A.  B.  Tmverw.  yfni,  Juur.,  Lmidnn,  \HW.\,  vi.l.  )..  p.  1051. 
»  n.  Beiitzpn,  Srfimit/f.i  Jnft,'b.  il.  .\frfi.,  lH8.'i,  vol.  ceviil..  p.  131. 
^  Crozier.  Awer.  Jour.  .\ftt/.  Sri,  187o.  vol.  Ixix.,  p.  574. 

*  Kjclhonr.  SchnndrnJahrh,  t/.  yfnf.,  IR81,  vol.  exci..  p.  129. 

*  L.  Kliot,  ^tr<i.  Rrroni.  Npw  Y"rk.  1883.  vol.  xxiv..  p.  372. 

*  Wiirfvincr,  Srhmirffs  Jtt/irh.  ti.  Med.,  1885.  vol.  wv.,  p.  136. 
T  F.  OlMTk,  Ihul.,  1885,  v<.l.  eeviii..  p.  m. 

"J.  M.  Pure.  yUtf.  ntulSurn-  Rrpnrfer.  Philridclphift,  1881,  vol.  xlv.,  p.  26, 
»  H.  Tom*.  Bmfoft  Mrff.  and  Sufo.  Jour.,  1882,  vol.  evj.,  p.  123. 

'"S,  K.  Senfiphl.  La„rrt,  L-nulon.' 18H.'>,  vol.  ii  ,  p.  lUII. 

"  Pipping.  SchmidfM  Jnhrh.  d.  Mrd..  1HK.">,  vn|.  cpviu.,  p.  130. 

"  Onfflth.  Brit.  M^t  Juur.,  18tH.  vol.  i.,  p.  ICHIO. 

'^  E.  K.  Mitddox,  Afurr.  Juur.  .W^.  NVi..  Phibidelphiii.  18^*3.  vol.  cvi.,  p.  572. 

'•  H.  .1.  Howttrth,  Lancet,  London,  lRft4,  vol.  i.,  p.  204. 
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Case  17. — A  wonmn  of  forty-two  vean  took  2  ount^ei)  and  2  drumB  (64  c.i*.) 
of  belliidoiina  liniinont.  The  pupiU  Became  diluted  the  face  swollen,  the  pul»'c 
almost  impcrcepliliK'.  the  rcspimtions  numbered  2o,  and  there  was  a  prolound 
i^tii|K>r.     Treatment :  pilocarpiu  li_viM>drrmieally,     Kecovery.* 

CAffE  18. — A  man  of  thirty-live  years  received  a  hypodermic  injection  of 
morphin  and  atropin  toirether.  He  became  delirious  ana  unconsciouH.  Treat- 
ment: phy^ostipmin  hyiMxlermically.     Recovery.' 

Cask  IS*. — A  woman  of  ihirty-neven  years  took  a  tablespoonful  of  belladonna 
liniment.  The  pupils  became  widely  dibvted,  the  breathing  stertorous,  and  the 
patient  entirely  uncom^cious;  the  lit^art  was  weak  ami  greatly  exL'itetl,  the  ex- 
tremities were  cold.  Treatment:  pilocarptn  and  cuQee  hypodermically.  Re- 
covery.* 

Case  20. — A  woman  of  seventeen  years  took  two  table^tpoonfuU  of  mixed  lini- 
ments.  btlladonna  and  aconite,  f^ymplums:  dilated  pupils,  pulse  barely  |jercepli- 
ble^  he«rt-beat8  reaching  300,  teeth  clenched,  violent  spasms,  and  stertorous 
breathing.     Death  occurred  in  one  hour  and  twenty  minutes.* 

Case  21. — A  man  uf  thirty-three  yeapt  tcnik  a  mixture  of  more  than  half  an 
oanoe  of  belladonna  liniment,  two  teaspoonfuls  of  laudanum,  and  a  little  cam- 
phorated chloroform.  Symptoms:  widely  dilated  pupils,  staring  eves,  violent 
rolling  of  the  bead,  sore  throat,  and  unconsciousness.  Recovery  followed  with- 
out treatment.* 

Case  22.— A  woman  of  twenty-^cven  years  took  a  mixture  of  atropin  and  mor- 

5 bin.  There  was  deep  coma,  the  skin  wiis  cyanotic  and  ct^ul,  the  pupils  were  greatly 
ilated,  the  respirations  numbered  ->  or  6,  pulse  IM).  and  there  were  delirium  and 
retention  of  urine.  The  patient  recovere<l.  Sime  of  the  contents  of  the  stomach 
were  found  to  contain  both  atropin  and  morphin,  and  both  these  alkaloids  were 
also  found  in  the  urine.' 

Case  23. — A  man  of  forty-five  years  took  at  least  a  teaspoonful  of  liq^ior 
atropkt  mlphatu  (nearly  1  per  cent,  strength)  on  AugU!<t  6th,  and  died  of  the 
poisoning  on  August  lOtb.  The  poison  was  taken  at  I  F.  M..  and  the  pupils  were 
not  affected  untif  1.39  p.  ,M.,  becoming  almost  fully  dilated  by  2.45  P.  M.  Heath 
occurred  on  the  fourth  day.  At  nut<»p-*y  the  PiipiU  were  founil  slightly  dilated, 
the  heart  enlarged  and  very  soft,  the  liver  ana  fcrdmys  soft,  the  body  not  rigid, 
the  alniomen  swollen  and  tympanitic.' 

Postmortem  Appearances. — The  pupils  are  found  dilatcHl.  The 
vessels  of  the  brain  are  heivily  chargcil  with  1)IimhI.  He^hioss  of  the 
mucous  nicmhnine  *d'  the  stomaoh  hits  Ix^n  rejn>rted.  The  bl(XKl  is 
gencRilly  liijiiid  and  of  a  ^lark  color. 

Chemical  Tests. — TIj*^  atropin  family  of  aikaloids,  «iIUh1  tropein.-^, 

have  a  ehcmiciil   constitution   mtw  fairly  well  a^'ertaincHl  to  t^onsist  of  a 

tmpin  in  ester-like  conihinati<m  with  certain  tropic  acids.      A  tropin  is 

a  tjuite  direct  derivative  of  the  ])yridin   ty}>e,  and  the  tropic  acids  are 

phenylhy*lroxy-proplonic  acids.     The  acid   of  hornatropin    is   phenyl- 

hydroxy-aeeti**  acid.      All   the  tr*»iK'ins,   therefore,  are  .s;i|»«initiah!e  into 

a  tropin  and  a  hydmxy  acid,  the  tropin  \*e\n^  a  tertiary  nitrogen  Utse, 

and   the  acid  containing  tlie  phenyl  group.     TIh'  structure  of  a  tropin 

tvirrespond.'*  to  tliat  of  cepmin,  the  nucleus  of  cx-ain,  but.  1.-*  distinctly 

different^     Merlirijir''   infers   th:it   l)oth  of  then^'  InxJic!*  have  a  doubU^ 

>  S.  Grulian,  Lanert.  Londnn,  IH^I,  vol.  i.,  p.  951. 

»  J    Hud«>n,  Hrit.  Mnl.  ami  Sunj,  Jiwr.,  1881,  vn|.  i.,  p.  918. 

»  Mef^wnn,  Lanrrt.  L<ind'tn,  !8itft.  vol.  ii..  p    175. 

•  K.  H.  Lir*<'omb.  Hrit.  Mnt,  ami  Sum.  Jmtr.,  IH88,  vol.  1.,  p.  AM. 
•«.  II.  niden.  Hrii.  Mrd.  Jmtr  .  1891.' vid.  L.  p.  284. 

•  F.  Uvut«.himuin.  SVAi«»//  ■.  Jnhrh.  d.  Mtyf .  1883.  vol.  cxxvii.,  p.  284. 
»  A.  S.  (irvonwttv,  Jtrir.  Mni.  JiHtr.,  IHT8.  v<il.  ii.,  p.  610. 

•  Hrrirht  'I.  rArm.  OfHrUneHnH ,  IH'.»1,  vol.  xxiv.,  p.  ;H4»H ;  *w  aUo  WilUUllW, 
*A«/.,  1897,  vol.  xJix.,  p.  781  ;  ruilhcr.  on  the  chenmtr^*  of  all  atropin  alkaloids,  cm 
A.  Piniwrr,  CKfm.  Ctntraibl.,  1898,  vol.  I.,  p.  679. 
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phain  stnirturo.  All  the  ohanict<'nstio  of  the  tropeins  go  to  coufirm 
tlu'  conchL-^idiis  af  tlir  syiitlu'tir  rlicmisfs  that  tlu'v  iwv  strongly  indi- 
vi(h]aii/r<l  <'oin|Ktuiuls,  us  inilicatoel  liv  thi'ir  |ihvsii»lo^ir-  cttrfls. 

Ki»r  till'  i(li'!itifi4'atiini  nf  utrHpin,  in  miiimnti  witit  tin-  othtT  tro]>eiiis, 
there  lire  es]M'emlly — {\)  The  j)liysioln^ic  test  n|wMi  tiir  eve;  (2)  the 
a>lor  test  of  Vitiilli  ;  (:J)  the  erystalliiie  fomi  of  ilio  broniin  eom- 
|>i»unc]  ;   (4)  (wldP  tr:^t>  itf  iirnrnatir*  pn«hirts. 

1 .  The  Physiologic  Test  Upon  the  Eye. — The  eye  of  man  or  of  the 
eat  or  the  dog  is  etiijiloyed,  and  for  tin-  test  tliere  is  to  be  prepared  an 
afpUMnis  solution  of  knc>wn  stren|rtli  of  thr  sulplmte,  atvtate,  or  free 
alkidoid,  not  idkidine,  nor  nitirt*  than  very  slightly  aeululons,  nor  strongly 
saline,  anil  not  alenhi^lic.  Oiu-  or  Iwodittjis  are  iiitriMhu'cd  from  a  pijM*t 
intft  oni'  of  the  eyt^,  the  pupil  of  wliirh  is  rompnred  in  si/4'  with  its  fellow 
from  time  to  time.  In  the  results  of  E.  R.  Sjuihh  '  witli  the  eye  of  man, 
iisin;:  '»ne  dnip  of  thr  >r»lntioii,a  tlilutitni  to  '22^0  parts  g-ave  eommencing 


Pio.  47.— Airopin  tre&tcd  with  bromln :  a.  t^^  irrain  atropin  In  1  gniu  water  <  k  75) ;  b,  nUi  ffmin 
Htropjnin  1  Kruln  w«let  ( -  I'lS). 


dilatation  in  from  fifteen  to  (>i;;hti'en  niiiniteyj  a  dilution  to  4oG0  parts, 
in  iliirty  nii[mles.  It  would  appear,  tlieivfore,  that  ^^^^ctv  *'^  ^  grain 
(t>.0(l(Hi:i  gm,)of  the  alkaloid  in  u  drl:^p<^f  solution  is  suHieieiit  to  show 
dilatation  in  alpout  half  an  liour. 

2.  The  Test  of  Vitallu — Tlie  dry  residue  fnmi  a  drop  or  two  of  a 
quite  eonci'ntn»te*l  solution  on  white  porcelain  is  barely  nioistentil  by 
eoneentntted  sulphnrie  arid  at  the  \>Miit  of  a  narrow  jrla^^s  nxl,  wjit-n 
about  a  milligmni  nf  solid  scxlium  nitrite  is  addtnl  and  rublxtl  into  the 
spot  without  spreailiiii;  it  ne*Hll(ssly.  The  spcti  is  luvw  toiu'litnl  with  a 
fresldv  prepan*d  satiinited  solution  ofeaustie  potash  in  hotabsolutr  aleo- 
hol,  a<ld(M|  in  exeess  of  the  aeid.  Or^  as  in  the  original  nietliixl  of  A'^itallij 
the  spot  is  first  ton(rbi'<l  with  a  dn>|t  of  fiiminir  uitrie  acid,  evuiRmit*.*d  to 
dr\'ness  on  the  water-bath,  and  then  trc-alnl  with  a  ilroj>  of  the  aleoholie 
Hoiiition  of  potash.     The  tr*)[)ein  reaetion  is  a  tine  violet  color,  soou  fad- 

'  KphemrrtH,  ISS-'i,  vul.  ii.,  p.  856. 
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iiig  t4i  dark  rcil  uiul  (li:*:i|»]>earinp.'  (Sec  Nt*.  1,  Piatc*  7.)  The  jg^ipT  ^^^^^ 
(0.02  mg.)  of  the  alkaloiil  is  mitfirient  to  give  a  good  reaction.  M'hether 
or  not  the  reaotion  *)f  Vitalli  i.s  givon  hy  the  *•  |itomatrf>pinA '* — hotlies 
of  unknown  rf>m|>fksition  found  in  badly  pre?^er\'o<l  meats — iUh's  not 
apjx^r   to  he  si'ttU'd, 

3.  The  Bromin  Test  of  Woritiley. — Toudropor  two  of  an  aqueous 
solution  of  a  salt  r>f  die  siip|>osetJ  alkahiid,  on  a  gliiss  ^lide,  over  blaek 
pajjer,  is  a<Med  a  drop  of  atiueous  solution  nf  fiydrohntmic  arid  s;itnrated 
with  free  l>n>min.  The  presenee  nf  niot^t  alkaloids  is  indieatiti  by  an 
amorphous  precipitate  of  light-yellow  color.  In  the  wise  (»f  atropin  or 
hyos<»yandn  the  j)r<'cipitate  soijn  actpiires  arhanu'tcristir  erystalline  form, 
whirli  should  l>e  txmijKireii  with  tliat  from  known  atropin  in  a  ]>arallel 
test.^  Hyoscin  pnMjuces  a  i»rec]pitiite  of  niiniUe  globules  which,  under 
certain  rireuinstances,  may  ehange  to  groups  of  Ijold  irystals  quite  difler- 
ent  fn>rn  tho^t*  obtained  witli  atnipiii  or  hyoseyainin.^ 

4.  The  Test  for  Products  of  Aromatic  Odor. — If  ^^^  of  a  grain  (1  mg.) 
of  atro}>in  beheatetl  in  a  small  test-tiiin'  until  wliitf*  vapor  arises^  then  about 
one  cnbie  eetitimeter  of  n>ncentrat*il  sulf)!turie  acid  be  adde<l  ami  lieat^-*! 
until  the  acid  Iwgins  to  (M>lor,  and  then,  after  <.yM»ling  sullieieutly,  alwful 
two  cubic  centimeters  of  water  be  added  drr>p  by  drop  along  the  side  of 
the  tnl>e,  an  otior  suggestive  of  H(»vvers  will  be  obtained.  If  a  small 
crystal  of  jjota-v^ium  |>erniangaiiate  Lk'  intii>du<vd  U-fore  the  water  is  added, 
the  fMJor  will  Ik*  like  tliat  of  bitter  almonds. 

The  tropeins  arc  ]»recipiiutcd  fnun  their  aqueous  solutions  by  the 
genend  resigent.n  for  alkaloids. 

Atropin,  i'n'<*  alkaloid,  pure,  melt^  at  fW>m  114°  C  (Ijiidenburff')  to 
1 15°-1 15.'>°  1\  (Srliiuidt).  It  (Tystaliizes  in  neetllf^s  op  aeirular  prisms. 
Fn»m  alcf>h<»l  or  from  ether  solution  it  readily  forms  Umi^  reetangular 
prisms,  transpaivnt,  of  the  rhombic  system.  Is  often  found  amorphous, 
also  yellowish. 

The  Separation  of  Atropin,  Hyoscyamin,  etc.,  from  Ani- 
mal Tissues. —  The  mat<^rial  in  a  weighe<l  |>ortion  is  (inelv  dividi^l  bv 
playing  upon  it  in  a  giKMl-ii7.e<l  ('va|w)rating  dish  with  a  pair  of  large 
iiheafR  of  bright  surlaee.  ThedividttJ  material  is  digest«'<]  with  five  or  six 
volumes  of  dilute!  alc<tliol  (abfMit  *)<)  |K*r  ei'nt. ),  with  the  slightest  acidu- 
lation  by  aeetir  acid,  stirring  fonstantly  for  lialf  an  h(»ur.  The  mixture 
is  strainc<J,  the  residue  digesttnl  about  eight  minutes  witli  a  smallrr  p>r- 
lion  of  the  same  solvent,  ami  stminod  again,  washing  with  a  third  and 
smaller  portiim  of  the  solvent.  The  mixed  alc<iholie  solutions  are 
digested  while  stirring  rui  t!ie  wattr-Uith  for  fifteen  or  twenty  minutes, 
adding  a  little  fidlstTfUgtli  nlo(>hol  from  time  to  time,  nearlv  to  complete 
the  precipitation  caiisisl  by  theah^ihol,  when  the  mixture  is  strained  and 
the  H'sidue  waslu-d  with  a  little  alcohol  of  about  the  s.'yne  strength  as 
that  of  the  filtrate.  The  liquid  is  now  treaiteil  with  suf!ici<'nt  calcined 
magnesia  to  tiike  up  the  fre**  acitl,  and  concentrate*!  by  itisldling  mpiilly 


■D.  VJUlIi,  1&80;  AmoM,  18S2;  Fluekiirpr.  /?mr/i/>n*  iNnjfrlvoort'i  tran^liition), 
IR5>3,  p.  17.  'WorTnl*»v,  Mitrt^Chfmi»try  of  /\tis(m»,  Mcotid  ed.,  p.  542. 

'/W.,  Amer.  Jour.  Pharm.,  X'uvcriiber,  18I>4.  p/.'if4. 
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Ill  t\\v  vartiuni  ohtnim-ii  hy  u  waU*r-puni]i '  : 
litn|ful.      It  is  iHuv  .stiuiiKil  aiul  tlir  rcsuliic 


s  lorip  :is  tin-  lM|ui(l  remains 
vv!islntl  with  M  littl<'  solvent 
ofaliout  tilt*  saint*  alt'oholir  t'outirnt  as  tho  (iltratt.*.  Tin-  lutler,  if  too 
niupli  lniul«Hl  with  tissm*  miitterw,  sti  as  to  rau8e  the  lif|ui*l  to  emulsify 
ill  shiikint;  ont  nfterwanl^  ttiny  ]\c  tn-Jit^^l  with  fiiJl-strciigtli  alr-olirtl, 
liltcitMl — ((etter  l)y  iiseoi'ii  (ilt('r-|Jiimp  uihI  a  Hiiocliiior  fiinnrl — aial  tho 
filti'ate  enncx'iitratvi]  as  iK'fore. 

TIh'  i'Xtrartioii,  Imwever  varied,  sliuuld  Ir-  si»  governed  as  to  avoid, 
80  far  as  pitssihle,  the  ('(►nditions  of  hydrolysis. 

The  linjd  a(|iu'iuis  liquid^  which  in;iy  \iv  slijrlnlv  idroliolie,  filtered 
clear,  is  ^c*iitly  shaketi  in  a  se|iaratf»r  willi  ehUirothnn,  then  inailc  only 
|>erce|)tibly  alkaline  l)y  tJie  aiklition  of  animonia,  ngiiin  shaken  (not 
ho  violently  as  to  eaiise  iinulsiliration)  for  about  five  minutes,  when 
the  rnide  ehlopoform  extnirt  is  drawn  otl,  and  in  the  sjune  way  a  second 
and  a  tiiird  pnrtion  ohtaitutl.  The  total  criidr  rhUiroforni  extract  is  now 
shaken  out  witii  w:i(er  verv  nli^htlv  aeichdutetl  with  siilphiirie  acid  in 
three  ]w>rtions,  and  at  once  the  total  water  solution  is  shaken  with  chloro- 
ftH-n-i,  then  made  just  alknliiK'  witli  anmionin,  iind  shiiken  sneees.sivelv 
with  three  ]M)rliitns  of  ehlitntfonii.  If,  on  evjiporatiiiu,  a  small  jKtrtiitn 
of  the  liist  old(trotorm  extract  shows  the  preseiiee  of  oljstrnetin^  tissue 
mutter,  the  purification  is  repeated,  be^inninjt:  with  tltc  treatment  b}* 
acidulated  water,  until  a  pnritie'd  chloroform  extract  is  obtained.  Thw 
is  to  be  concent nit<'d,  and  then  jxirtions  of  a  drop  or  two  or  three  are 
sepanitt'ly  ev;i|Hirated  to  4hTiit=s>  for  final  tests,  as  specitie^l  nn^ier  the 
head  f<f  ( 'licn»ical  Tests. 

To  estimate  the  quantity  of  atropin  in  die  extract,  its  prooi|>- 
itation  as  a  perio4li<l,  in  the  j;ravinietric  methrxl,  is  pn;>hnbly  the  most 
expe<liciit  way.  The  alkaloidal  sfJuti<m  is  (td(M  to  an  ixctus  of  deci- 
nonnid  a<pieous  iiwlin  solution  with  potassium  irxhd,  iIh-  [ireeipitate  well 
stirred,  drained^  washe<l,  dried,  ami  wei^hetl  as  atropin  hydritKiid  4>cta- 
iiMlid,  When  tliis  wcipht  is  multiplieil  by  0.20'J,  the  prxxhict  expre.s«e» 
tlu'  i|iian(ily  of  atropin  as  fnx'  alkaloid.-  Any  estimate  of  the  quantity 
of  atropin  in  the  tissues  must  tlcpend  u}>i»n  an  (estimation  of  the  loss  of 
the  idkijloid  tn  the  prtK-i^ss  of  extraction,  and  if  this  In-  more  than  con- 
jectun*,  it  must  be  base<i  upon  the  loss  of  alkaloid  in  a  parallel  analysis 
made  for  contml. 

Deposition  in  the  Body. — Worndey  rnovcrcd  atropin  fi»m  the 
hhiod  after  adruinistcrin<!;  the  dni^  to  lio^s  and  cats.  The  tro|>eins 
geuenilly  iipiR'ar  in  the  urine  of  pci>ons  pnisimed  by  them.  Aln^pin  has 
bwn  rcjx'atcdlv  re^-ovcnHi  from  putrefactive  animid  tissues,  in  which  it 
does  not  readily  decom|>ose.  At^er  its  administration,  Bra^endorff 
dctfH'tcd  atriipiri  in  tlu^  urine,  in  the  liver,  autl  in  the  kldiu-y,*  o!'  the  cat, 
but  none  was  found  in  the  sph*en.  It  was  found  in  the  h\\H»\  nf  a  cat, 
wcifjliiuf:  *>   |M)nnds  (2S(MI  gm.),  twenty-four  hours    at\er  2.8  grains 


'  Tht'ttpimratut:  j-Ik.wii  in  Fie  '29,  p.  ^fi,  i^  usofiil  fur  thih  fuiqwi^e 
■  Pre*cott  and  Gordin.  *' Alropin   IVri^Kjids,'' f>ti-..   Ji^ur.  Amrr 


vol.   itx., 
712.  722. 


J*    ' 

724. 


S20  ;    ibid.,  ''Volumetric  KfitizniiUoii  of  Alkaloids, 


etc.,   vol.   XX.,   pp. 
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{0.18G3  gm.)  of  the  alkaloid  had  Ihx'Ii  ailministert.<l  by  the  mouth,  with 
ligation  of  the  oophapu?^.  Tho  r^ime  investigator  ^avc  1  grain  (O.OG 
gni.)  of  atn>|>ia  daily  tu  a  nibhit  of  ll]^  jKnauls  (ioOO  gm.),  Eiich  tlay 
the  urine  was  found  to  contain  raurli  atropin.  On  the  tenth  tlay  the 
hinod  wiui  tt>t<.'<I  and  niei*e  trace.s  of  the  alkaloid  loiind  in  it.  In  a  -iniilar 
cxpcTimcnt  like  results  were  ubtaiued  in  the  lu^iue,  but  no  alkaloid  was 
found  in  the  feces, 

COCAIN.  ALKALOID  OF  THE  COCA-LEAF. 

General  Description.— Coeain  is  manufaetured  fmni  the  leaf  of 

Kriftht'oryhu  ciuut  o{  South  Aineri<*a,  and  ^■^)n^titut<»^  iibout  (*.7'\»  \)or 
cent,  of  the  freshly  dried  leaf.  Cuea-leaf  un<l  ks  liquid  prejwinttlous 
are  furnished  in  pharuiaoy,  but  they  are  hartUy  known  a^  a  simrce  of 
poisoning,  anil  the  sutne  i.s  trne  of  the  minor  albdoids  of  the  leaf. 
Cixsiin,  usually  us  thi'  liydroohlorid,  is  in  eoniniou  use  xs  ii  l(«il  aues- 
thetie.  It  is  a  white,  erystallini*  s<>lid  of  ii  hitt4*r  tasle,  and,  as  a  salt,  is 
freely  soluble  in  water  (»r  aleohol.  Its  ohetnitail  formula  is  C,yH.,,NO,. 
It  is  moat  aseil  as  the  hydroehlorid  of  cocain,  C,^I^,XO^HC1.2HjO, 
whieh  is  of  variable  rrystulline  or  anieirplious  forms.  Ajiplted  to  the 
mneous  membrane  it  f:iuses  a  hn^^d  insensibilitv  to  pain  or  injury*. 
Crude  eiM^iin  is  shipp<Ml  to  manufacturers  fronx  South  Amerieaj  l»ut  is 
not  found  in  tlie  retail  ni:irk<'t. 

Symptoms  of  Poisoning  by  Cocain, — Whether  taken  by  the 
mouth,  hyjtodermiejdiy,  or  by  a()M>rption  througli  an  abnuled  surface  or  a 
portion  of  the  nnieous  membrane,  if  a  piusonous  (jimntitv  be  taken  into 
the  system,  severe  symptoms  quickly  ap|»ear.  There  are  excitement,  ftd- 
ness  and  ptnn  in  the  heial,  drvnes?i  ami  burning  in  the  throat  and  nose, 
and  Uiiniing  |Wiin  in  the  stomach.  The  pidse  is  qnickcned  at  first,  and 
later  hi^^omes  ffrble  and  slow.  The  respirati^tns  ut  tirst  usually  arc 
quickeiuil,  bec<>ming  sli>w'  and  hdwired,  willi  eold  extremities  and  a 
bluish  face.  The  pupils  of  the  eyes  are  commonly  dilated  Cor  a  time. 
Cases  are  on  rcei^rd  showing  great  deviations  from  the  symptoms  just 
descril>c<l. 

Chronic  poi>^oning,  with  which  mav  1m'  rlasst'd  tin*  cifects  of  the 
cocain  habit,  is  a  subjcet  for  the  physician  rather  than  for  the  U>xi- 
cologist. 

Period  when  Fatal. — In  acute  poisnnnig  by  cocain  the  symp- 
toms appear  very  i|Ui(kly  after  tl»e  |>oison  is  al>sorbed  and  run  a  rapid 
<^urse.  It  is  staled  that,  generally »  if  the  patient  survives  half  au  hour, 
he  nn-ovcrs  '  (se*»  the  e:ise?^  cpiotwl  Ijclow). 

Fatal  Quantity. — (See  the  Vasca  of  poisoning  given  l>elow,  es|>e- 
cially  Casrs  1  u*  H.) 

Treatment, — \Mien  the  p»Msi>n  has  Innm  taken  by  the  mouth,  the 
first  thing  to  do  is  iu  draw  otT  the  4^>nlents  r»f  tfie  stouiaeh  liy  means 
of  a  siphon-tube  or  a  stonvacli-pnmp,  intrtMlucing  water  and  drawing  it 
off  iigain^  until  the  stomach  is  well  wjished  out.     If  it  can  Ix'  done  with- 

*  WmlU'r  S.  llBtrit'»  in  Hftinilton**  Let/at  Mf*lieine^  vul.  i.,  p.  428. 
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out  fk'la\\  finely  |nt\v*k'r(Ml  chaitHtal   may  be  admtnistere^l   (hiring  the 

evacuiiti'tti  i»('  the  stfUiKM-li. 

Tlif  syn]|itiinis,  viiinuiile  as  (lu-v  jiro,  ^liouhl  Ix*  nut  hy  the  restora- 
tive Tnea.'^iiros  Hireftly  imlicatcil.  Carbonate  of  ammonium,  hot  alco- 
hiilif  drinks,  stimulant.-  liyinKli'Tinically,  siinipisms  over  the  heart  and 
.stoiniu'h,  ami  iVittioii  of  ihc  txlrcmiticii  aiv  helpfnl,  esiiecially  in  the 
eyaur>tie  sui^e.  J'roies.Har  llalnos  '  states  tiiat  "  inliulnti<ms  of  amvl 
nitrite  and  hyjKKlermie  injections  of  nitivglycerin  are  otku  signallv 
useful ;  urul  inhahttious  of  pure  oxygen  ai-c  ver\^  vahiahh*  in  rehoving 
threiil^-neii  a>]iliyxia.  Iti  ivise  Invatliin^  eeases,  aitiHeial  n^spirati(»n 
should  he  rusdtteil  to,  and  eltctricity  n;ay  he  tried,  with  some  chance  of 
a  favorable  result." 


Cases  of  Poisoning  by  Cocain. 

Cases  1-S. — One  draai  (4  t\e.)  of  a  4  per  cent,  nolutinn  nf  cocain  (ahout  2} 
grains — <).140  gtn. — ot'tlic  alkaloid^  was  llirown  into  tlic  urttlira  of  a  maa.  Con- 
vulwiftns  appeared  ut  (nire,  an<]  fluiuli  occurred  in  four  minutes.  The  auur^pgy 
shuwetj  iiiteiiMtf  cotifjrestioii  *)f  the  lun^f*. 

A  4  per  tent.  s«jlutio»  ot  coeaiii  was  froelv  applied  to  the  faee  of  a  young 
wonijin  who  woa  treated  for  facial  blemish,  'fhe  patient  walked  to  the  window 
and  fell  dead. 

Korty  iniiiini.'i  {2.h  c.e.)  of  a  4  per  (ciu.  scilutidn  of  coeain  (about  1}  grains — 
O.O'Jr  pill, — ttf  the  iilkuloid)  were  injerted  into  the  seat  of  reetal  fi.stula  of  a  man 
of  twenty-six  yrarH.  In  three  minutes  be  became  unconscious  and  convulsed,  and 
oue  minute-  Lattr  died.' 

Case  4. — Half  a  grain  (0.03;^  f?"'.)  of  eofiiin  wna  injected  into  the  gum.  The 
patient,  a  womuii,  became  wildly  ilelirbius,  tlu;  pupiLs  were  dilated,  the  extremi- 
ties cold,  the  respirations  hurrit-d  and  irregular.  Treatment  by  injections  of 
brandy  and  etlirr  into  the  rei'tuni  was  foUfiwe<l  by  recovery.* 

fjASE  fi,— l»ni"  prain  [tMXi'i  ^m.)  wa-■^  injected  into  an  external  hemorrhoid 
whieli  Wftj*  to  be  remnvcd.  The  pulse  became  indiHtingui^ihablc,  the  heart-beats 
40  a  minute,  the  baml- and  iiritit' in  n  strong  eloniit  ^pasm,  the  extremities  cold, 
the  pupilt'  widely  dilated,  and  the  urine  KUpjires.«ed.     Patient  recovcn'd.* 

Ca8R  0. — Twenty  drops  nf  a  (i  per  cent.  Hohition  of  cocain  (about  1^  grains — 
0.078  gm. — of  the  alkiiloiil)  were  given  a  tniui  bypndennicaUy.  There  was  sudden 
collapse,  with  grttit  ililntatinn  of  (he  jiupils,  quickened  breathing,  irregular  puUe 
of  1*>0,  nymptomfl  from  which  the  patient  recovered.^ 

Case  7. — A  man  took  4*  griiins  (0.312  gm.)  of  cocain  hvdruchlorid.  Symp- 
toms :  failure  of  eyeHij!lil,  Ions  of  use  nf  the  legs — appeared  like  ft  drunken  man — 
cramprt  in  tlie  ahdimien,  pulwe  from  80  to  8tv,  jirofuse  sweating,  Kecovery  followed 
in  six  days.* 

CASF/7a. — A  man  of  twi-nty-four  years  took  8  or  9  grainffovpr  0.5  pm.)  of 
encain  hydroehlorid.  The  syniptoma  inclu(Jed  numbnes.^  in  the  mouth,  tongue,  and 
thmat,  extending  later  to  ihe  stomaeli  ftnd  abdumen,  also  murieular  movements 
resenihlinjr  iboite  of  a  bad  eiine  of  chorea,  ihe  movement'*,  however,  being  slower 
and  more  regular.     Treatment:  nitriteiif  amy!,  <'nloniel,  ea»tor  oil,     Heeovery. 

Case  8. — A  man  suffering  frtfrn  diseiisc  nl  kidney*  tnnk  2tl  grains  (l.'I  gm.) 
of  cocain  and  died  un  hour  after.  At  the  autopsy  tlie  lungs  were  found  con- 
gested, B-s  were  the  bruin  and  the  underlyinj;  purl  u(  the  sl<»maeh.  There  was 
blood-clot  in  the  heart.  It  wn«  inferred  that  death  oeourrtnl  from  paraly.^is  of 
both  the  cardiac  and  rejspiratory  ccntem.' 

>  Walter  S.  Haines  in  nandlton's  Lepni  Mfdirivr.  vol.  i.,  p.  429. 

*  J.  B.  MHttis'^n,  Duhl'iH  Jmir.  Mrd.  Sri.,  IHlli^,  vr.l.  xrix.,  p.  116. 
M'.  IC.  OufKlinc,  Lnnrrt,  Lnndnn,  I8H8,  vol.  i.,  p.  an4. 

•  J.  Miller.  AVie  York  AM.  .h>ur.,  1804,  vol.  Ix.,  p.  CdO. 


I 


N.  Tn-tpr,  Therap.  Orsz.,  ISQfi,  vol.  xix.,  p.  U 
•  C  S.  Kilhrnun,  lancet,  Loixlon,  1887,  vul.  i.,  p 
'  /6irf.,  London,  1889,  vol.  i.,  p.  2ft2. 
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Case  9.— A  cirl  of  sixteen  yeara  took  about  10  grains  (0.64  giu.)  of  cocaiu  in 
10  per  <-cnt.  Kolution  on  an  empty  Htoniavh  and  then  drank  hot  tea.  Death 
occurred  in  I'orty  minutes.' 

Case  10. — A  girl  of  woveuteen  years  look  from  12  to  15  }>:rain8  (almost  1 
Km.)  of  cocain  ami  diet!  in  forty  minuter.  Al  the  autopsy  the  [lUpiU  were  foumi 
lilatetl,  the  Iieart-\'alves  nonnal,  with  a  small  i|unnlily  of  dark,  Huid  hlood  in  the 
ri^ht  ventricle,  the  left  vciitrifU'  being  tiupty,  the  lunpa  t'ongr^tt^d  and  higlily 
crepitant,  the  hrain  auemic  but  its  meninges  engorged,  the  liver,  spleen,  and 
kidnt'ys  hyjHrrniie,  the  bhidder  eonluining  U  or  4  ounces  of  urine.' 

Case  11. — A  girl  took  a  teaspoonful  of  cocain  in  a  glasvt  of  beer  and  died  in 
great  pain  half  an  hour  aller.  At  the  auto[>3y  the  brain,  pons,  and  medulla  were 
found  engorged,  and  tliere  was  red  serum  in  the  side  venlrielefi.  Tlic  liver,  kid- 
neys, and  fipteen  were  congested.  The  stomach  contained  dark-red  mucus,  yield- 
ing plain  chemit-al  U^t^  for  eoeain. 


hiX: 


f(iUD4! 


Postmortem  Appearances. — An  c^xcess  oi'  li 
in  the  brain,  liver,  kidneys,  ami  al.s>  in  tbe  liino:^.  The  bluod  has  been 
foumi  (iMfk  an<l  tUiid.  TIm-m'  iippeuninee^,  liowever,  are  not  especially 
cbarartoristic  id'th-ath  IVipni  tins  |Kiisoii  (seeCuj^s  8, 1*S  11). 

Chemical  Tests. — C-naiti  is  Wh  a  methyl- sukI  a  Iwnzovl-ester 
of  et'jriMiin,  an*l  therefore  yields  ti>  livilrolysis  or  sajwniHcation,  giving 
first  nR'thvl-ah'*)bol  and  tlieii  iR-nzoie  acid.  E<'ir»uiii  i^^  a  base  c<»rre- 
fr|H>iidinLi:  to  niropiii.  With  this  nell-asivftained  strnctiire,  however^ 
no  delif'jtto  and  distineiive  cbetniL-al  tests  have  a.s  yet  beon  elalwtratwl 
for  cocain.  Reliance  niay  best  bo  placed  n|ii)n — (1)  Physiolofrie  tests; 
(2)  the  test  fnr  iH-n/nic  acid  ;  ('i)  the  frvstalliiie  f(»rm  of  the  ^M  clilorid. 

1.  PKysiolwgic  Tests. — For  these  a  neutiiil  sohitioii  of  a  sdt  of  the 
alkaloid  is  enjploviij.  Brnuf^lit  bv  a  f^las^i  hhI  into  contact  with  the 
tongue  or  li[>,  ivpealinjj  tlic  contact  upon  the  siiine  sjM)t,  cocain  jrive;^  a 
.sense  of  numbness  and  a  chanicteristic  insensibility  to  touch.  (If  not 
too  dilute,  there  in  a  slij^ht  bitterness  of  taste.)  With  full  etTect  then.* 
in  a  blanelijiii;  of  the  color  id'  tin-  nnifoits  nienibruie.  The  cessation  of 
H?ns:itiini  lasts  but  a  lew  minute's  unless  the  a[>plication  be  r('|M^at<Hl. 
A  solution  of  4  per  cent,  cruises  both  numbness  and  blanchinj^  in  nmrked 
dejfTee.  The  strength  of  a  solntion  obtained  in  analysis  Hbould  l>c 
jn<l^»d  by  ctanparisiin  with  graded  solutions  of  knikvvn  >trcti^tli  of  ctK-ain 
n|MUi  llie  .s;inic  snbjeet.  I'pon  the  eve  the  aneslhette  and  blanrhinj^ 
etfeets  upoti  the  eonjnnetiva  are  obt4uned,  and  an  additional  test,  that 
ttf  dilat;ition  of  tbe  pupil  ;  this  eft'eet  i.s  not  so  extreme  as  that  of  ntro[an^ 
and  innch  less  jM^rsistent. 

The  Test  for  Benzoic  Acid. — Unless  made  with  drop  ipiantities 
and  the  ns(^  of  a  magnifier,  tin-  te^t  tnu^t  fail  fron»  lack  of  deliciiey  in 
Drdinarv  analysis  for  poisi>ns  left  in  the  bmly  al'ier  ileatli.  To  a  well- 
oonceutniteil,  clear,  atpieons  solution — which  neeil  not  excectl  one  drop 
— on  n  glass  sli<ie,  add  alH>nt  one-tenth  its  vobime  of  concentrated  8ul- 
phuric  acid,  and  heat  the  licpiid  on  the  water-bath  for  about  five  min- 
utes. .Vdd  eoneentrated  ammonia  from  a  esipillary  pij)et  to  nearly 
nentmli/e,  making;  sure,  by  a  minute  slip  of  litnius-pa|>er,  that  the  reac- 
tion  is   not   alkaline.     Now  add   from   the  ejipillarv  tulx*  a  very  little 


'  G.  M.  Johiislnn.  Brit.  Affff.  Jour..  181*5.  vol.  ii..  p.  1102. 
'O.  H.  Gnrlund,  Lnnrri,  Lundnn,  18»6,  vul.  ii.,  p.  IllM. 
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ferrir  chlorlil  soluliou.  A  bufl'-culored  ]ir<"ci|^it;itc  should  be  ubtained 
ift-Njcaiii  was  pre.Ht'iit  m  sufficient  i|ix:mtitv  in  llic  licjui*]  taken.  Ferric 
l>eiizoatr  is  nut  soluble  in  very  dilute  atrtir  arid.  Tlie  slide  mav  be 
placed  alternately  «»ver  white  ami  blaek  ^^rouiid,  under  the  uiaguifier,  in 
judging  ut*  tlic  result.     A  cimtroi  te^t  sliuuld  be  inad^'. 

3.  The  Cold  ChtondTest. — A  suliititm  ol'  iHte^uii  bydnHjhlorid,  whieh 

may  be  pn'|>arpd  by  earetid 
treatment  of  a  tilm  oi'  residue 
(>i'the  free  alkaliiid  whh  a  drop 
or  tvv(t  i>r  very  dihitr  bydnH 
ehliirie  aeid,  is  at  i>iiee  jireoipi- 
tattMl  bv  luiri*'  t'Idorid  \vli4-n  tlie 
idkaloidal  soliititni  is  us  strong 
as  1  :3000.  Under  tijc  mi- 
ems<'ope  stellate  en'stids  are 
dis<Trned.  In  snlutron.s  of 
1  :  12,0tHl  the  crystals  are  ol>- 
tained.  The  test  should  be 
eonduete*!  on  the  scale  indi- 
rutPil  in  (he  [»rere<lintj  |M»ni- 
^rniph,  and  it'  the  prcetpilate 
he  aiMfir|>honSv  it  should  he 
warmed,  and  theti,  if  neecssan', 
dilntetl,  to  obtain  the  crystals 
upon  gradual  cooling.  Fit»e  cowiiu  ery.stullizes  hi  monoclinic  prisms 
melting  Jit  fron*  'M°  to  U^""  C. 

Separation  from  Animal  Tissues.— The  metlnKl  of  extraction 
direeted  i\*v  aliv>pin  (p.  4(>il)  is  suitable  for  eocain.  Instead  of  chloro- 
form as  ail  ininjisrible  solvt-nt,  bunxenc  may  be  employed. 

Ae<*ordin|:  i<*  S<inriie-Moret,'  r«>t'ain  is  somewhat  ^juiekly  changed  in 
the  living  organisni,  ami  unless  taken  ui  eonsideralije  quantities,  toxi- 
cologic examination  will  give  nej^sitive  results. 


Fiti.  48.-rLtciiin  wfUi  gi'ld  chlorid. 


OOLCmCUM  AND  ITS  ALKALOID,  COLCHION. 

(hfchicnm  (ttttnmitaley  the  lueadow-sattWHu  owes  its  |XH.sonous  efTects 
chiefly  to  the  alkahiid  oolehiein,  the  distinctive  chemical  pnuhiet  of 
tlie  planL  Both  the  s<vd  itnd  the  mrrn  (root)  are  used  in  metlicine 
ant]  are  lijible  ti^  a<'t  as  poison.  From  0.2  to  0.4  per  i^-nt,  iif  the  nlka- 
loid  has  been  found  in  the  s<'ed  ;  from  0.08  to  0.2  jut  cent,  in  the  root; 
frou'  0.01  to  0.02  per  cj-iit.  in  the  fresh  flowers,  and  0.003  per  cent,  in 
the  frefih  leaves.  Tlie  dru^  is  an  importation  in  the  Unitcil  tStates  from 
plants  ctjlleetiHl  in  the  temperate  ri'Lcionsnf  Europe  and  northern  Afrii'a. 
It  was  known  to  the  ancients  as  a  poison  and  as  a  remedy.  The  tinc- 
ture of  (he  scchI,  the  tluid  extract  of  the  root  anil  of  the  .setnlj  and  the 
wine  of  the  root  and  of  the  seed  are  pharmaeo|>cia]  preparations  in 
HHflieinid  use.     There  ih  als<»  a  solid  extniet  direetMl  to  l>e  made  from 


vul. 


i.,  p.  869. 


Jahreisb.   d.    Fharm.,  Vi»l.    xxvii. 
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the  nK>t.     The  alkuloid  by  itself  is  not  pliarinaco]>eial,  either  free  or  as 
a  salt,  and  is  vrry  st'lthirn  iistil  in  rniilii-inal  prarticc. 

Symptoms  of  Poisoning  by  Colchicum.— The  symptoms  re- 
semble those  of  an  irritjint,  wirh  jmrpjinir,  vomiting,  and  depression. 
The  yknrtimhir  res|>nnses  nf  the  ImmK  to  tlic  irritjitive  attaek  sliow  wide 
variation  in  different  eases.  AmonjLT  the  symptoms  in  the  majority  of 
the  eases  are  a  huniiiiir  sens:Uinn  in  tht*  thnwit,  nuusf.^,  vi»raiting,  severe 
eidieky  pains,  great  thirst,  fre»pient  pnixiog,  various  deran)Lrcmeuts  of 
the  urinary  exeretion,  c<>Idness  and  moisture  of  the  skiuj  and  prostra- 


FlG.  49— MMdoir«hllton  orcotcbicom  (CWeMnmawJHmndifi. 

tion  of  strength.  Tlie  min4)  is  not  directly  aflecte*!.  The  irritation  of 
the  mucous  memhnme  i>  a  physiologic  rather  than  a  local  effect  of  the 
poison,  so  tliat  it  residts  from  hyiKxlermic  injei^tion.  The  somewhat 
gpatlual  dovt'lopmi-nt  i4^  tht'  poisjvning  is  explainer]  by  the  tutatement 
that  the  alkaloid  ts  not  |wtisonons  until,  by  oxidation,  it  is  resolved  into 
oxydicolehiein  (C.  Jacob! ). 

The  symptoms  usually  come  on  within  from  one  to  three  hours  after 
the  |>oi8on  has  b<M»n  taken.     In  tlie  majority  of  fatal  cases  from  a  single 
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dose  dwith  has  tak<»n  place  in  ahoiit  twenty-four  hours.  It  has  been 
(iol:iyc<i  for  sevt^nd  <!ays.  The  ex<Tt'tion  of  ilii,-^  poison  is  verv  slow,  so 
that  in  rcpeatod  dnscs  it  nmy  Ik-  cunmhitivo  (KolxTt), 

Fatal  Quantity- — Of  the  pure  alkaloid,  wjlchicin,  ^  of  a  grain 
(O.O'J  gni,)  is  linble  to  caiiso  death.  By  anahi^f-y  \vith  fatal  effect  on 
dojrs  1  grain  (O.Odo  prn.^  woidd  l)e  fatal  for  a  niiin  (Kobert).  One- 
twi.'lfth  of  a  grain  ((*.(K)*>  ^m.)  has  eanst^J  viuL^ut  diarrliea.  The  fatal 
quantity  of  coleliicum  or  it.s  prepanitioriH  may  lie  estimated  fi-oni  the?=e 
data,  with  recognition  of  the  wide  variation  in  strength  of  the  drug,  as 
already  stateil. 

Treatment, — The  stomach  should  be  washed  out  aa  soon  as  possi- 
ble ;  the  muoius  irritation  may  ho  allnve*!  by  nmcihiginoiis  drinks  and 
opiates;  the  ahdoniiiuil  pains  relieved  by  hot  f^imentatlonf*.  It  i-s  not 
probable  (bit  an  appreeiaMe  extent  of  saponification  of  the  alkaloid  (as 
referred  to  below)  can  be  accomplished  by  an  antidote  in  the  body. 

Cases  of  Poisonixg  by  Colchicum, 

Cases  of  poisoning  by  oolcliicum  have  bepn  numfrous.  inclading  criminal  a» 
well  Its  aoi'lental  oases.  In  1862  in  Knorland  Cathnrine  Wilson  was  trifl  for  the 
murder  of  four  persan?*,  with  the  inlVn-ncc  tliat  rolfhituin  r<frtls  in  wine  orbrantly 
had  been  emftloyHl.  In  1894  H.  N,  Mover '  repiorted  the  case  ola  woman  of  twenty- 
two  years  who  took  ii  poisonous  ([uanlity  of  colchietim.  There  were  severe  chills, 
purging,  abiiominal  painn,  and  vrmiiling.  l*cuth  eni^ued  in  lliirty-wix  hours. 
The  wtomacli  wa.s  found  enliirp*"d,  ibe  kidneya  eong^ted,  tlio  brain  and  heart 
hypereniic.     Analvsis  of  the  eontent-^  of  the  Rtomach  revealed  no  colchicin. 

Grazing  animals  are  frequently  poisoned  by  eolchit'uni  in  Europe. 

Case  1. — Wine  of  colchicum  oV  the  strength  of  4  on  rices  (113  em.)  of  the  sieeds  to 
a  pint  (57fi  e.c.)  was  taken  by  nnsLake  by  seventeen  persons,  earli  taking  from  t^  to 
1 1  ounces  (R9  to  325.2  c.c).  Tlie  persons  were  from  twelve  to  fariy-five  years  of  age. 
The  symptoms  of  pois*oning  bepan  in  from  forty-tive  to  ninety  minutes,  and  con- 
iiisted  of  voNiitinji  and  bilioiiEi  dij^charges.  The  purging  w:is  <ieiayed  in  the  ease* 
of  those  who  took  the  smaller  quantitie.*.  There  were  severe  cramps,  irritation  in 
the  throat,  hctarseness,  intense  thirst,  small  pulse,  and  sli^dit  dilatrttion  of  the 
pupils.  Conseiousness  was  retained,  aa  was  the  muscuhir  strength,  with  sleepless- 
ness. Seven  of  the  patients  died  in  from  nineteen  lo  twenty-nine  hours  at^er  the 
poison  was  taken,  and  ten  recovered.  Of  the  latter,  one  had  taken  eleven  ounces 
(325.2  e.c.)  of  the  wine.' 

Case  2, — Five  patients  in  a  hosjiilal  in  Te^ulon,  France,  were  each  given 
by  mistake  2  ounces  (57  c.c.)  of  wiiie  of  colchicum.  The  earliest  symptoms 
a|)petireii  in  about  two  hours.  There  were  burning  pain^  in  the  stomach,  nausea 
and  continued  vomiting,  abundant  piirpinp,  a  pale  and  cold  surface,  a  simall  pulse, 
great  thirst,  and  soniewhat  later  than  the  first  symptoms  a  sense  oi  burning  in  the 
throat.  There  wa.«  tenesmus,  both  rectal  and  vesical.  There  was  n(>  loss  of  motor, 
Bensory,  or  mental  power.  The  five  cases  were  all  fatal  in  from  nineteen  to 
twenty-six  hours.  In  i\w postmortem  appfarancrs  there  was  no  trace  nf  intlamma- 
lion  in  the  throat  or  esophagus,  the  mucous  surface  of  the  stomach  anil  intestines 
was  softened  and  red,  the  «loniHch  was  distended  with  liquid,  an<]  the  liver  and 
s|*]cen  were  congested.     No  cohdiicin  was  found  in  the  vomited  matters.* 

Ca.'<k  "?.  — a  woman  fifty-six  years  of  age  took  1  ounce  (SO  c.c.)  of  the  wine  of 
colchicum  in  divided  doses  in  the  course  of  twelve  hours.  There  were  nausea, 
vomiting,  slight  purging,  heat  anil  pain  in  the  throat,  pain  in  the  stomach,  thirst, 
a  cold  moist  skin,  and  a  feeble  pulse.  The  symptoms  continued  for  three  days, 
when  the  patient  recovered.* 

*  Mf'f.  XrwH.  vnl.  Uiv.,  p.  4!Vt. 

*  Mujnr.  Mrd.  Tnnraaud  Gnz.,  Lnndnn,  March  7.  1874.  p.  275. 
»  M.  KouK,  i:f'nion  Mid.,  March  27,  JB55  ;  Lancet,  Londi»n,  May  6,  1866,  p.  474. 

*  Amer.  Jour.  Med,  SeL^  January,  1867- 
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Chemical  Constitution  and  Tests. ^<'">lfliictu  ir^  tlu*  niethyl- 
esler  <ii'  :i  nitn>jrfniuis  Ixise,  hp  aniiil,  rolrhiccin  ;  in  t)tlK'r  words,  it  is  a 
snpiiiiitiabic  alkiiliniL  Hcith  the  rolt-iiiciit  and  tlio  i-ntcliirriii  e.xtst  in 
tht'  plant,  (-'(ilrliiocin,  the*  pniduct  oi' sajtoiiiti^'iitioiu  is  stated  to  l>e  nnn- 
|wti;i(jnous.'  Tlu'  siiHUiitit'juion  is  cffoctcil  with  qiuintitativr  rdrnpU'tr- 
nes*  by  boilinp  twn  lumrs  with  _j'^  nnrnuil  jMtta>Ii.'  lUv  constitution 
of  the  (v>Irhitvin  is  r,,H,,N<>.(<M'H,),X^(KJH  ;  oft-dk-liii'in,  ('..II.^NO.- 
(OC'H3)^.CC)OCII  .  Tilt*  niiro^cn  is  probably  rontaincnl  in  an  ai'id 
amid  jrf'tnp,  and  the  alkaloid  nof  a  pyridin  derivative.  I'lio  eondense*! 
tbrniuhi*  arc:  for  colehiooin,  C^,H.,,NO^_ ;  fur  eiilrhiein,  ^'aHj^XO^. 
Colehicinic  aeid  has  the  formula  C,,Hy(<)H),.\H.,nM>H. 

According  to  i\  .Facobi,^  ei^lehicin  oxidi/es  in  the  bi(Hjd  to  oxydicol- 
chiciu  (CLH.^.,NO^),0,  and  il  is  finly  as  the  latter  <oiniM»an(l  that  it 
exert-*  its  |K>isouc>iis  et!cvt. 

Xitrie  acid  (sjKH'ifie  pnivitv,  I.4M)  with  <*oIrlii<-iu  gives  a  violol-ret! 
t'olor,  gradually  chan)j:iiig  to  yellow.  Ou  diluting  with  water  untl 
adding  caustic  soda  solution,  a  fine  red-yellow  CM:)lor  is  obtaine<I.  Con- 
oi'iURitwl  stdphuric  aeid  containing  a  trace  of  nitric  aeid  <lissolvc.s  col- 
<!iieiii  with  a  play  of  colors — green-yellow,  green,  bluc-grt^en,  wine-red, 
and  tinally  yellow.  Ferric  ehlorid  adde<l  to  aa  alcoholic  solutiou  of 
ciilchiciu  gives  a  garnet-nHl  color. 

In  the  above  color-t«st*»  the  same  results  are  obtained  with  colchicin, 
odchicein,  and  oxytlic(4chiein. 

Colohieiii  Is  preci[iitato<l  fmm  acid  fwdutions  by  potas?iiuni  mercuric 
ittdid  anil  pln>spli*in»*ilybdie  aeid.  From  tieutnil  sohitions  I>y  cadniiiini 
itnlid  and  by  nitric  a<'id.  lu  solution  feebly  aeidiiloa-^  with  hydrrK^hlo- 
ric  acid  gold  rblorid  causes  a  yellowish  precipitate  crystallizing  slowly. 

Colchiciu  is  slowly  soluble  in  water  ami  more  fiivly  in  cokl  llian  in 
hot  water.  In  ah^ihol  and  in  chlor<»fonn  colihicin  i>  stdublc  in  all 
proportions.  It  is  not  apprtn-iably  soluble  in  ellicr  tliat  is  i'rec  from 
sdcohol  atid  from  water.  Aeomliug  to  Dnigeiidi>rtf,  i-olchiectn  is  dis- 
solvcil  from  acid  snbitiotis  by  ben/ene.  Both  coh'hi*'in  and  oxydiecd- 
chi<Mn  arc  dissolviil  from  acid  as  well  as  fnmi  alkaline  solutions  by 
cldon»forni  and  by  aniyl-idcohol.  ('hlomlbrm  <'onibiues  with  coK-hi^'in 
when  the  cldoi-oiormic  solution  is  carcfnlly  cva|>ifratc4l,  the  com^MJund, 
<!'„H,.X(>..2CH(_1,„  cry>tal]i/.ing  in  yellow  nw^lles.  Tn'ating  these 
with  boiling  water,  the  ec^lchicin  si'|Kirates  ^jnite  [Hire  (Zcisel),' 

<^'olchicin  is  excretin!  tliroui^b  tlic  lK)we|>  and  in  fHirl,  :is  colchitH'in, 
thniUgli  the  kidneys.  Tlic  urine,  the  kitbie\s,  and  the  intestines  arc 
most  likely  t*)  yield  the  jioison  in  iMxstmortem  analysis.  The  alkaloid 
i-^  with  difficidtv  destroye<l  by  jmtrcfactivc  matter  (Olxtlonski).  The 
procedure  should  have  resju'cl  to  thi'  projHTties  of  cob'liict-iri  as  above 
^tiU«l.      Kxlra<'tion  with  chlontform  from  alkaline  solution  is  prcferriHl.* 

'  Ptifchki*.  !H8;t.  IHH8;  Kntx-rt.  Inhij-ikntiintnt,  p.  »;52. 

'  Zvhv\,  1S8S;  (titnlin  «ni1  riv.*<'iitt,  Pntcrniitntit  Auirr,  PSarm.  A»**m:,  lOOO.  vol. 
^Iviil.  p.  ISB,  ^  Arrh.  rxp.  Path.  u.  Phtirm.,  18IK>,  vol.  xxvii.,  p.  119. 

•  For  til**  e^tiniiition  nf  o*»U'liH*in  tiy  fajMiniticiilion  in  i»n  KlknIinuMrir  metn«Kl,  m 
W(>llnsit.*i!<*^|innitiirit  fmin  the  drug,  »«*(*f»rditi  and  Pw^'ott,  Proc^etUng*  Amrr.  Pharm. 
AMmc.,  1000.  p.  ]»».  '    »  Hil^iT.  IS97. 
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Ptomains  witli  colchiriii-liki*  r('{»'tiiin>  luivr  Ikm^ii  foum.]  iu  a  body, 
l\vt'iity-l\vu  itHJiillis  uf'ttT  (K'ntli.  Itv  R:iiiinci%'  aiul  in  a  i'lulnvcr  l)y  LicWr- 
iiianii  ill  18H.>,  liarillot  -  uses  trraltiu'iil  lo  (lislingiii>li  iVom  ploiiuiins 
a.s  follows  :  Tin*  husjHvtini  alkulok],  as  rehklm*  ni'  five  busf,  is  hcuted  with 
1  i'.L'.  (IG  mill.)  of  iximTiitnikil  Hilphurir  arid,  aiul  0.25  gm.  (4  ^niins) 
of  oxalif  arid  Jor  iiii  liour  at  TJO*^  C.,  when  the  pn^kn't  is  diliiU'd  with 
watt»r.  Exci'ss  of  ak'oholu'  soda  is  now  addt'il,  lollmwt]  kv  oxi^^'ss  of 
at-i'tic  acidj  and  tin*  solution  t^xtraclrd  witli  cliloroiitniu  II' (mlekiriu 
were  prurft'iit  to  begin  witii,  the  eldon^ft^nii  extmt-t  woukl  yiekl  a  yellow 
eokiriii^^'inatter  wkicli,  wkcMi  ilried,  viekK  a  vicvlet-riil  coloration  with 
eoiiceutratoiJ  nilrie  ai'id,  and  a  raspberry-red  witli  eoiiLvutrated  sulphuric 
arkl.      I'tonmins  give  no  n'a<;tioii.-^ 


CONIIN  AND  POISON  HEMLOCK. 

Cnithtm  inncnkittim^  *' |MMsnn  lienikiek,"  is  a  plant  naturalized  from 
Europe,  growing  wild  in  various  ]>arts  of  ike  Tnited  States.  The 
leaves  liave  been  mistaken  for  jnirsley.  The  plant  owe^  it*  ]H)]i<un(ms 
power  wholly  to  eoniin  (C^H^.X)^  a  volatile  idkuktid.  In  the  plant  it 
exists  in  pro|)ortions  averaging  1  percent,  in  et>iiiljiijation  with  f»rgiinie 
aeids.  A.S  a  fre*'  base  it  is  an  nily  liijuid,  >tn»ngly  alkaline,  vaporizing 
slightly  from  o|»en  vessels,  of  a  pervading  ehai^acteristie  (wlor  descrilKnl 
as  that  of  raiee,  the  licjuid  iMiiling  at  164*^  C.  and  distilling  with  little 
drrnmposltifin.  The  ])lant  has  been  the  i-aiisi-  v\'  aecidental  ]K»is(*ning, 
and  fkiTv  iirc  n-eordtnl  crises  r»f  ciiniinal  [M*isoniiig  vvitli  the  alkuloi<!,  a 
single  di'o[>  iif  Mliirh  is  |»r()bably  enough  tn  act  fatally  in  sifme  case>. 

Symptoms  and  Effects. — Mnseidar  weakiu'.-<>,  great  las>iinde, 
faintness,  pain  in  tfie  lieacl,  failui-e  of  use  of  the  extremities,  dilatation 
of  thi-  pnpils,  with  little  di^turbanee  of  the  inlellecl,  and  death  by 
failure  ol*  the  re.spiration.  Tke  eontrntrateil  Wxv  alkaloid  i>  a  kHiiJ 
euuHtic.  The  p4)iiH)nous  efttvt  i^  very  rapid,  and  fatal  residt,*^  are 
reached  in  fmm  one  to  three  lMnir>,  KoIktI  slates  that  about  2  gniini* 
(O.rS  gin.)  of  the  alkaloid  is  the  lowest  fatal  <kise,  and  that  from  \  t<i  1 
grain  ( 0. ();!-< I. t)t>  giii.)  is  a  wrionsly  [Kiisonous  quantity.  The  efl'eet 
JH  exerted  np*in  tlu'  nmlor  nerve-centei's. 

Treatment. — Evacuation  and  washing  of  the  stoniaeh,  uud  then 
stimnlating  agents  and  measures,  with  eveiy  effort  to  maintain  res]nni- 
rii»n,  i-onstitnte  tke  treatment. 

Postmortem  Appearances. ^ — The  bliHKl  is  <Iark  and  Ihiid,  the 
lungs  nrr  cfingestxti,  a>  is,  to  some  extent,  the  brain. 

Chemical  Tests  for  Coniin. — 1.  Tht'  Odor. — Obtained  in  full 
from  the  free  Ikisc,  [ess  marketlly  from  irs  sidts. 

2.  Tke  vnpor  of  eoiiiin  with  (hat  of  hydrochlorii^  acid  ]>rodiices  a 
white  eloinl  in  the  air.  If  a  wateh-gkiss  is  moist(*ned  Mith  free  eoniin, 
another  watch-glas:^    moistened  with  kydroehlorie  aeul,  and  the  latter 


^  Arfh.  ti.  Fbnrm.,  1887,  ?t'r.  3.  v«.l.  xxv.,  p.  nil. 

'  liulf.  S,>r.  r/um.,  1S1I4,  mt.  1,  vol.  xi..  p.  'i14. 

*  For  furlTn-r  informHfinii  cnnri'min^  ctilcnioin-likp  ptfimains,  ronsult 


Oi     r1     MtJ.y 


*  ror  lurtrnTinionnHnnii  cnnri'min^  ctiicnioin-iikp  ptfimains,  ronsuit  p.  iUt>  rr  neg, 
in  section  on  Ptoniiiiufi  and  Other  BhcUtiiiI  pRKluct*  iti  thuir  Reliilion  t"  Tt'xit'ology. 
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glass  fttitd  over  the  fonner,  the  U|»i>er  ghiss  will  receive  a  dejvwit  of 
white  crystiilliiK'  neeilles,  the  hydrociiiorid  of  the  alkaloid. 

•I,  If  (H>!»iiii  1m»  toucluNl  with  alloxan,  a  deep  purple-red  ci>lor  is 
slowly  develo|XHl,  along  with  white,  nwdle-shaixxl  crystals.  These, 
treate*!  with  (iiustic*  |M)tash,  give  a  purple  <»olor  and  mousy  odor. 

4.  When  coniin  is  warnunl  with  sulpliuric  aeid  and  dichroniate  of 


Kit:.  'tO.— Hemlock  (fonhim  mnruUttum). 

potassium,  l)Utyri<'  acid    is  ionnttl,  and.  if  in  MilUcieiit  anumnt,  recog- 
nized l>v  its  (mIop. 

5.  Thi"  physiologic  test  may  Ik*  a]>plie<l  u|>on  a  small  animal.  The 
reactions  of  roniin  shotii<l  l)cM'ompared  with  tho>tM»i' nieotin,  from  which 
it  is  to  Ik*  distinguiT-hciJ  with  care.  Coniin  is  also  to  l>c  distiuguishe<] 
from  certain  ptomain-^.' 

Jn  <'hcmic:il  c»)n>titution  coniin  is  a  propyl pi|M'ridin.  It  is  UKKler- 
at<'ly  sohihic  in  w;itcr  a>  a  free  hasc.  X«irly  all  the  immiseihle  sol- 
vents dis>olvc  it.  The  hydrochlorid  is  not  sohihic  in  ether.  This  salt 
melts  at  -JIH'^  ('.  Mn<l  loses  n'>  weight  at  !M)^  i\ 

I  Sf.-  \;iu-li:iti  an. I   N'ovy.  f./lutor  T'-xinx,   IlM)2,  p.  237. 
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For  the  separation  from  foods  or  tissues  the  process  givon 
nmlcr  Nicotin  is  to  he  ('ni|)[(»yr(].  Tliis  alkalitul,  however,  is  (if  an 
)H'(l(T  ot*  l>asc\s  si>  fin*  ajinruju'hiiif]:  ptonijiiris  an*!  Iciikniuaiiis  in  ronstitn- 
limi  that  it  is  no(  surprising  thai  tnxienlngists  hnve  found  it  diHionU  to 
distinguish  tMiniin  IVorii  putrcfadivi'  products.* 


Cases  or  Toisoxin*;  by  Coniin  am>  by  Conium  MAcrhATrM. 

Cask  1. — A  man  of  sixty-five  year.-*  Iiuviiig  j;ut!eri*d  for  two  yvarA  frnm  a  ner* 
vous  atrec'tioii  of  thf  facial  muHcW  wa:*  diret'teii  bv  his  phypiciaii.-*  to  take  50 
miiiims  (3  c.  v.)  of  fluid  extract  of  conium  vvvry  half  Fiunr  until  lie  felt  the  eHecta. 
atnl  tlion  to  <lt>^c'oiitinue  tlu'  ineilicatioii.  Tliu  syin|pioTns  urre  recitnJfd  a»  they 
occurred  by  the  ji^ationt's  wife  ul  his  dictation.  This  had  heeti  his  custom  ia 
takintc  m('di<'iiie«  prescribed  liy  ]>hvsiiiuns,  and  at  limes  he  hiul  been  hist  own 
physician.  The  reetird  so  olitaiaed  is  as  I'ollows :  "At  4. In  p.  m.  t^tolt  50  mininiB 
S<iuihl>'r*  riuid  extract  of  toniuin.  Al  4.40  r.  m.  eftecl  very  decided  in  diz/.ineHS. 
relaxation  of  niusclea  and  limbs.  Fifty  miuinis  more  llien  taken.  l>iflieully  of 
walking  immediately,  and  want  of  power  to  conlrol  movements.  Forced  to  lie 
down,  but  no  mitigation  of  !<piL'*nis.  Limb;!  and  legs  weak.  Unable  to  biitd  head. 
Speeeli  tliickeiiin^;  aomo.  l*ain  and  iieavinesA  in  tm»  and  back  part  of  head. 
Pnlee  ."iti.  At  r».15  p.  M.  took  50  dro|ps.  Some  nausea.  Some  tremor  at  the  base  of 
theclaviclcand  in  muscles  across  the  chest,  jusl  above  itu  stern uni.  No  diminution 
of  spasms  about  (he  eyes  nor  of  jdiotnphobia.  Al  ^^.'^2■'')  r.  m.  ilrowsincss,  inclined  to 
sleep.  At  •'">.4i)  p.  M.  eyt'M  ditticuiL  to  ojn'ii,  sjiccch  ditlieuU,  fulness  in  tbmat, 
prostration  nearly  complete,  l>i|ilopia  va.slly  increiisid.  At  11.10  P.  M.  nausra, 
twilebings  on  right  side,  trouble  to  articulate,  eyes  chised,  fulness  almost  to  sullb- 

cation  in  IhroBt.     Pulse  about  0".     In  (nist  six ."     Al  this  point  the  patient 

stripped  dirtatinj;.  Me  was  then  fiei/.ed  with  nausea,  liut  was  unable  to  vomit. 
He  then  ivanted  electricity  applied,  but  while  trying  to  apply  it  himself  he  fell 
back  dead.  An  autopsy  was  made  about  sixty  hours  after  death.  In  the  brain 
there  was  vetiuUH  congestion.  The  luntrs  were  full  of  blood.  A  foreign  growth 
in  the  brain  wa»  fourjd,  also  certain  degenerations  of  the  arteries.  Chemical 
analy.sis  was  not  made.' 

Case  2. — A  man  ate  a  large  quantity  of  hemlock^  believing  it  &>  be  parsley. 
He  soon  afterward  last  llie  power  of  walking,  staggercil,  and  linally  fell,  liut  still 
retained  hit?  consciousness  and  iiuolligence.  In  about  two  hours  after  taking  the 
poison  there  was  complete  paralysis  of  llie  up]ier  and  lower  extremities,  with 
occasional  spa.sniodic  iii'ivenicitts  of  lite  h'ft  lc^\  iiud  the  palicrit  bud  lost  the 
nower  <tf  j>iglit,  tleglulition,  and  speech,  but  was  slill  sensible.  His  pulse  and 
bri'atbing  were  natural.  Tin'  pup»ils  became  tixed,  liie  action  of  the  heart  very 
feeble,  and  death  ensued  from  paralysis  of  the  musch*^  of  respiration  in  tliree  and 
a  half  liour-4  after  the  poison  luul  horn  taken.  Alter  death  the  lungs  were  found 
fugitrged,  the  luart  Habby.  the  stomach  congested,  the  bhiod  fluid  and  dark.  In 
the  stomach  were  fourxl  t)ie  green  Iraves  of  the  fdaiil  in  the  state  of  a  pulp. 
Hruised  in  a  mortar  with  addition  of  caustic  ]i<>tash,  ihv  charartcri.stic  mousy  oilor 
of  coniin  was  obtained.* 

Cask  -i. — Eff'i-cf  o/  ( hniiu  ufitnt  an  Ai'hitnf. — A  single  drop  of  roniiii  was  placed 
upon  the  tongue  nf  a  large  and  healthy  cat.  In  a  few  seconds  l)ie  animal  wa.s 
inclined  to  stand  still,  ami  manifested  an  unsti-iidy  giiii  when  disturbed:  in  two 
minutes  and  a  half  il  fell  on  its  right  side,  then  viuded  urine,  had  violent  convul- 
sive movements  of  the  limbs,  and  a  tremulous  motion  of  all  parts  r>f  the  Irndy.  It 
was  dead  in  three  luinutes  after  tlie  poison  )i!id  been  ailmiuistt'rnl.  In  another 
experiment  the  animat,  being  immeiliatvly  placed  upon  its  feet,  stood  perfectly 
still,  and  the  pupils  of  the  eyes  became  dilated  and  insensible;  in  lorty-five 
seconds  the  legs  of  the  aniimil  became  pi>werles.'*  and  it  sank  upon  its  abdomen, 

*  Cnii.fcult  alsH  p.  701  ill  lh<- i'f'clion  .in  rtoioairi!»  nnd  (Jtli^r  Uiirterlal  Products  in 
their  Relation  Vt  Toxicidtvgy. 

»  AVm  ynrk  ThnrK,  April  5,  '».  and  13,  I87fi;  Whartun  lutd  .StiUe's  MeHUnl  Jurut- 
fintd^nfr,  vol.  ii..  1HH4,  p.  ill" 

^.I.  n.  iU-nnctt.  AW/n.  Mrd.  antf  Sur/f.  Jour.,  .Inly    iH^Ti,  p    MVJ. 
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then  paaseil  urine,  hacj  violent  Apaams  af  the  extremities,  and  died  in  four  minutea 
after  tho  exhibition  of  the  poiBon.' 

Cask  4. — A  wtldier  having  eatt-n  some  auiip  containine  hvtninck  leaves  noon 
ft-ll  asleep;  in  an  Iimut  and  a  half  alWrwurd  he  was  insenitiLle  and  breathed  with 
difficulty  ;  his  puUt*  wad  i^low  and  hard ;  the  extremities^  cold ;  the  face  bluicth  and 
dtMended  with  hlaoil,  like  that  of  a  person  straujrulate<J.  An  enrietir  of  tarlari/wl 
antimony  was  then  adminiBtered,  but  it  only  produced  vain  ellorLs  to  vomit.  He 
complained  of  being  cold,  aud  soon  lo^t  the  power  of  speech  and  consciousneiia. 
He  died  in  about  three  liaura  after  taking  tho  puLson.' 

Case  5, — A  man  twenty-two  years  of  age  smelled  of  coniin  contained  in  a  bot- 
tle, inhaling  dcppiy.  He  snflcred  weakne?*!*  of  tlie  limbs,  there  were  rolling  of  the 
eyes,  headache,  profuse  perspiration,  and  a  free  flow  of  the  lacrimal  fluid  before 
he  recovercii.* 


GELSEMIUM  AND  ITS  ALKALOIDS. 

The  rhiz«im»  :iik1  roi>t  of  Gd^eminm  aanpcrvircu^j  the  VfUow  jtusmiue, 
a  beaulifiii  ami  Iragrant  cliinhing  vine  of  soiitbcru  IJuiUtl  StJitos,  aiX! 
jdiannacopoial  in  nu^lioiiu.^  and  artivolv  [Ha^oMous.  The  poisiaious 
alkaloid  gelsemin  wa.s  fouml  in  thf  njot  by  Profestior  T.  G.  Wormlev 
in  1H70,  whf»  has  estiiuaUil  sis  cjuautity  at  0.2  per  cent.  An  alliixi 
alkaloid,  gtdscmiiiiin,  was  diseoverwl  l>y  F.  A. 
Thoiiipsoii,  of  Dotroit,  iu  1887,  The  distinct 
poisomniti  at^tioi)  of  each  of  these  alkaloids  was 
reportetl  in  1893  by  A.  li.  Cushny,  tfien  in  Ger- 
many, now  in  Ann  Arbor.  GwlHeiniurii  alstKwn- 
tiiins  a  uon-iiitropnujii:^  c^miiwitind,  highly  flao- 
resceut   in   its  solutions,  ^Hg^htly  aeidulouri,  and 


Vis.    51.— GrZiicmiMm   rrmprr- 


Fm.  S3.— RhUome  of  OfUtmium  ttmpenHrtiu. 


recognizable  in  small  quantities  by  aniilysiH.  This  fluoresocnt  body, 
provisionally  termed  gelst^mie  aoid  by  Wormley,  is  identified  by  E, 
Schmidt  as  l)eta-niethyl-aescidetin,  and  Ibund   in  other  plants. 

Preparations  of  the  green  or  fresh  rhizome  an'  of  gn':iter  medieimd 
value.*  The  asserted  presence  of  a  poisonous  resin  in  the  root  lias  iK'en 
denied  on  gooil  grouiuls.*  '*  Persons  tirv  re|)ortHl  to  have  been  poisoned 
by  eating  honey  gatliered  by  the  l)ees  from  gelseniinra  flowerB."  * 
**  Specific  gelsemium,"  in  ns4»  by  eoleetie  physieianfl  and  otherH,  is  pre- 


'  Wormlcy.  Mu-rr^Chnnistry  of  tovKme,  1807,  p.  445. 
'  HoAf  in  Ortilft'it  IhxirtJofju. 

*  H.  Sohiiltz.  Sehmuit'A  JaJtrh.  ft  AfnL,  1887,  Tol.  cc»t.,  p.  14fl. 

*  Afnerieaii  Diapentatory^  1900.  •  Ibid. 

Vol.  U.-8I 
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pare<l  from  the  green  nx>t,  preserved  in  transiMirtation  to  the  Ial>»rat<»ry 
by  adding  ten  villous  iif  ah'oliol  to  the  burrel  of  cut  nx)(s  (.1.  U.  Llovd). 

Thr  tilktiloid  '*gclsemiiiiii  *'  is  a  ven*  nire  article  in  nu'diciiial  imo» 
und  not  |ihiiniuu'opi'ial.  A  i\vy  extraoi  known  us  "jrelseinin  retinoid," 
of  vnrinhle  |»i>teiK'y,  lias  Ikhfi  in  use,  hiit  it  is  diseouiit4.'nanced. 

Symptoms  of  Gelsemium  Poisoning. — Disturbanee  and  re- 
laxation of  th(^  ninselrs  i»f  tde  tye,  dfnilile  vision,  drvtpplnp  of  the  lower 
jaw,  ^re:it  jriMU'nd  pn>stmtii*n  ami  tiiiistnilar  ivlaxatiftn,  slow  pulse,  Inw 
toniperjiture,  respiration  at  first  tjuiclceued  an<l  tlu-n  slow  aiul  shallow. 
Tlie  hem*t  action  seems  to  dejx'ud  itn  tlie  rcsi>iration.  Tlie  pupils  are 
dilatcil  ill  this  general  etl'cct  nr  liy  l(teal  ap])lication.  The  mind  is  not 
artectifJ,  unless  as  a  result  of  iailiug  respiration.  The  mode  of  death  is 
by  respirator)'  faihirc. 

Professor  Cushny  found  that  the  alkaloid  gelsemin  rausfti  tetanic 
convulsions  in  frojjs,  but  had  no  ctfeel  on  nibbits,  and  that  the  alkaloid 
gelrieminiu  caused  resjnratory  failure  bnth  in  fro^s  and  in  rabbits.' 

Fatal  Quantity. — It  is  nxorded  that  TJ  minims  (O.H  e.c.)  of 
the  fluid  extract  pmvtHl  fatal  to  a  child  three  years  old  ;  tliree  tea- 
s|x)oufids  of  the  fluid  extract  caupsed  the  death  of  a  •woman ;  and  15 
grains  (0.97  gm.)  of  the  "  resinoid  "  above  referred  to  can.«e<l  death  in  an 
adult.  Of  the  alkaloid  gelsc^niinin  J  of  a  grain  (O.OOH  gm,)  given 
hy]>odernnca]ly  to  a  rabbit  cansc(]  death  in  an  hcur  and  a  half  (see 
eases  below).  Professor  AVorndey  fontid  that  ^  fluidounces  (230  e.c.) 
of  the  fluiil  extract  yieldtHi  ;J.2  grains  (0.2  gm.)  of  alkaloid. 

Period  when  Fatal. — Death  usually  ix-eurj*  in  fr:»m  one  to  eight 
hnurs.  In  oiii'  nciMdiil  cjise  d*'ath  iH-enrreLi  within  an  hour.  The 
svmpt<»ms  begin  almost  inimetliately  al'ter  absorption  into  (he  eireulalion. 

Treatment  of  Gelsemium  Poisoning. — The  stomach  is  to  l)e 
evaouatefl  ainl  repeafciUy  \vasht*d  out  with  warm  water.  The  warmth 
r>f  the  biidv  and  tUv  ciixndation  of  the  l>lo<«l  are  to  be  promoted  by 
internat  and  external  stimnlatiiin,  such  as  hot  drinks,  friction,  external 
h<'at.  The  respiration  sfionld  Ije  stimulated  in  every  way,  including 
the  eflbrts  of  the  {^itient  in  the  earlier  period  and  artilicial  movements 
later  on,  to  carr>'  the  patient  over  the  brief  duration  nf  gclsenuum 
poisoning.  Digitalis  has  l>reu  recomnietideil  in  hypodermic  administni- 
tion  to  strengthen  the  heart,  also  the  jinnt  use  ol*  morpliiu  and  atmpin 
to  stn^ngtlien  the  respiration,  but  there  is  not  enough  known  of  the 
effect  of  any  of  the  nareoties  to  wammt  their  use  fuither  than  to  give 
relief  under  close  observation. 

Cases  of  Poisoning  by  Gelsemium. — Pi-ofcsi^or  T.  C.  Worm- 
ley,  in  his  record  of  later  research  upon  this  tlrng,^  states:  "Of  25 
cases  of  gelsemium  ]>oisoning  that  we  have  collectetl  (some  private),  13 
proved  fatal.  The  fatal  jxriod  varied  frl^m  one  hour  to  about  eight 
hours.  Very  small  <jnantities  of  the  drug  may  cause  diiith.  .  .  . 
Four  doses  each  of  l.i  minims  at'  the  tiuid  oxtnict,  re|>riit*Hl  at  short 
intervals,  caused  the  death  of  a  healthy  man  in  less  than  four  hours  after 

'  fterichir  d.  chrm.  Ocaelhriurff,  1SI)3,  vol.  xxvl,  pp.  1726-1727. 
»  Amer.  Jour.  Pharm.,  1882,  Tol.  IW.,  pp.  837-344. 
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the  last  do«e  was  taken.  Also  a  tou-ijKXjnful  of  the  same  prc'|>anitiim 
proved  fatal  to  a  woniau." 

Postmortem  Appearances. — For  ilie  most  |wrt  theM?,  as  so  far 
ftitiiut,  are  normal,  except  sujKTtiriat  venous  injection  a'n<l  roiige3?tion  of 
some  <»f  the  orLC:in>. 

Tests  for  Gelsemium  Constituents. — The  alkaloid  gelsemin 
Lh  colorless,  ain«pi'[thnus,  ctr  ohscurely  crystiilluie,  melting  at  120°  C.,' 
very  bitter,  and  uilliout  tnlor.  It  is  sli]Lriitly  soluble  in  water,  with 
alkaline  reuotiou,  freely  Milnble  iu  sdeohol,  other,  and  ehlondbrm.  The 
two  alkaloids  are  sepandile,  wlien  in  sntlii-ient  ipiantity,  liy  rrystalli/ing 
thi'ir  hydriK-ldriiids  \hnn  aleolnd.  The  Hflsemin  hydrnehlorid  ervMal- 
li7.(^  ont  almost  coriiphtely,  Imvin^  the  ^'ls<Mniin'n  hy<lro4hlond  in  the 
solution.  The  ehemii^l  formulu;  of  these  alkaloids  have  iRvn  rejKtrtiHl 
u|H>n  by  several  ehemists,*  but  :igreenient  as  to  eomposilion  lia.s  not  been 
reached  its  ye(.*  TIk^  dinkniltv  in  ilus  res|K»et  has  approaehed  that  met 
with  in  the  aconite  alkaloids,  while  viL-stly  more  lalxir  has  lKi*n  devote*! 
to  the  latter.  The  markwl  distiiieliiess  of  the  ehemieul  test,s  of  identiti- 
cation  of  jrol^eniium  eonstitueiits,  however,  is  in  eontptist  with  the  lack 
of  pmrh  distinctness  on  tlie  fKirt  of  aiMinite  alkaloids.  In  the  chemical 
ter^ts  for  idiMitification  (►f  jjelscniin  anil  ^clscnitnin  these  ulkal(*Jds  ilo  iiol 
interfere  with  each  *)ther.  In  llw  mon-  tN)nclii-ive  physioli)*;ie  ivt^t-j  also 
the  two  alkaloids  am  l>e  taken  tiii!;<'ther  ;  for  full  di-serimination  a;*  to 
physiologic  ellk-t  the  alkaloids  must  l>e  taken  separately,  as  already  in- 
iliojited. 

Chemical  Tests  for  the  Alkaloids.  —If  a  mlorless  or  very 
nearlv  colorless  residue  cojisistinij^  of  ;:;clscniium  alkaloids,  <>n  white 
porcelain,  be  tonchwl  with  concent  rat*.*)!  sulphune  acid,  the  residue  dis- 
solves with  a  slijrfit  yellowish  tfi  brownish  color.  (With  .H'jMiratc  p'l- 
Kemin  but  slight  c*>i*)r  is  olitaitn-d  ;  with  separate  *;cl-emini!i,  a  slight 
yellowish  to  pale  brownish  color.)  If  now  a  minnte  si(li«l  fragment  of 
]>i>t;issium  dichroniate  be  adih^l,  a  re*l  to  purple  color  Ls  <levelo|>e<l  in 
**  reildish-purple  streaks  alonjj  the  path  of  the  erystal."  *  The  (Hilor 
tinaltv  iH-ciinics  b!uc-trr(H"ii,  {Sc|Kinite  ^elseminin,  in  this  test,  jrives 
very  nearly  the  same  nilor  obtained  l»y  p^Osemin  or  by  Uah  the  alka- 
loi<ls  toir<*tlier.)  If  (M-rnsmrric  oxid  be  iiseil  instead  of  the  dichroniate, 
the  color  hem's  more  upon  bright  red  (seii  I*late  7,  No.  tl).  "*In  a  |wir- 
allel  exix^riment  ciirri(Hl  on  with  strychnin  the  two  alkaloids  cannot  l>e 
mistaken."  * 

The  reported  color  reactions  with  nitric  acid  appear  to  liave  l)e<*n  sub- 
ject t4)  the  et!ei'ts  of  inipnritiis  in  the  alkaloid  residue  exanuncd.  CSerrard 
found  no  reaction  by  fully  puriHe<l  trelsemin  witli  nitric  acid  in  the  cold. 

Gold  chlorid  jfives  a  yellow  precipitate,  cr\'stalline,  sfilnble  when 
hcatc«l,  of  the  formula  (Cj,H„NO,),FiCI(AnC\)^  or  continuing  37.4 
per  cent,  of  gold.*^ 


'  SpirpH.  1803.  '  Beilstoin,  On/ttn.  ('Arm.,  lliird  wl.,  1897.  vol.  iii..  p.  884. 

*  t*nm|mrp  A.  W.  Gt^rmrd.  Amer.  Jour.  Phnrm.,  1883,  vol.  Iv.,  pp.  2^i-*2l\0. 


W'onnlpy,  Amrr.  Jour,  thartn.,  IH82,  p.  S42. 
a  A.  W.  Gerrmnl,  ihiiL,  1888,  p.  268. 


•  A.  W.  0«rnird,  loe.  eU.^  1888. 


484 


ALKAljOrOAL    I»OISON8. 


Physiologic  Tests  for  the  Alkaloids. — tielsomium  alkaloids, 

I  oi'  a  gniin  (0.008  gni.)  adhiinisluri-d  [iy|XHliTinii'ully  tu  u  cat,  c3i«r*od 
marke<l  symptoms  iia  Hfteen  mimUt's  aiitl  death  In  one  hour  and  a  half.' 
OiK-sixth  of  a  gniin  (0.01  giu.Jgivt'ii  to  Ji  frog  prmliurd^  aib-r  half  an 
hour,  gnsit  pro^tratioiij  followed  by  tetanic  convulsions  and  death  in 
aUnjt  tour  Iiouth." 

Cnshiiy  "Mound  gvlseminiii  to  be  int^nst'ly  jxnsonous  to  both  frogs 
and  rubbils,  causing  respimtoiy  failure  in  botli,  and  alsri  that  it  dihites 
the  pupil.  He  loiind  gelsemiu  to  ttiuse  tetanic  c<invulsions  in  frogs, 
with  final  deadening  of  seus(.)ry  nerve-endings,  ami  to  have  uo  etiPect  on 
rabbits. 

Chemical  Tests  for  the  Fltiorescent  Substance. — This  it* 
extnicttTl  by  shaking  out  with  ether  from  aeidiilons  solution  and  evapo- 
rating oif  the  solvent.  The  Hiioresecnt  body  is  t>eta-nielhyl-aesculetiD, 
C,„H^O^,  its  eonstitution  Ix^ing  that  of  a  methyl  derivative  of  aesculelin, 
the  latter  a  diliydnixyl  derivative  of  niinarin.  Aeseuleliu  is  a  s!tj>imifi- 
ratiun  itrodnet  nf  aeseuliiij  a  bitter  ]>rinciple  (»f  horse-ehesluut  bark, 
lu  1 870  SiMiUensehein  reported  thai  ihe  lluoit^seeut  biwly  found  by 
Wonnley  in  gelscruinrn  wais  aesculin,  but  this  was  shown  to  be  crrtMie- 
ous,  not  only  by  Wormley/  but  by  severjd  other  eheuUH^s.  In  189S 
Professor  E.  Sehnii<lt,  of  Marburg,  sliowed  tlic  ImhIv  in  question  t*t 
have  the  mnipositttju  itela-UH'thyt-aesfuhtin,  which  als4i  exists  in  Seo- 
pot'tfs  jitponif'ij  anil  (filler  solanaee(His   plants. 

The  fluorescent  body  of  gelseniiuni,  obtained  as  ntatod  above,  ex- 
hibits its  (Hsthtetive  optical  power  when  (lis>olved  in  rtuistie  ylkali  solu- 
tion, TliL'  tUiori-sceuce  is  grecnish-Mne  by  rcrtected  light,  The  cr»h>r 
by  tmnsinitted  light  is  yellow.  The  fluoresi'enee  is  distinct  in  a  srjlu- 
ti<ni  dihil^-fl  to  100,000  times  the  cpiiuitity  iif  the  constituent  in  ques- 
tion.' The  fluort'-sccnce  is  exhibited  by  the  fiuiri  extnict  and  other 
aqueous  solutions  of  the  drug  gelscTnium  on  a<lding  alkali. 

Tlie  fTuo^^seent  body  is  a  reihicing  agent,  deoxidizing  Fehliug's 
solution  when  boiled,  an<l  sei^aratiug  silver  from  its  ammoiiionitrate 
polntitMi. 

Pbysiolog^ic  Test  for  the  Fltiorescent  Body, — When  J  of  a 
gnun  (0.01  g"^-)  '*f  this  Ivdy  was  adniinistererl  hyjuxleriuically  to  a 
frog,  in  a  few  tuituites  the  eyes  were  fluort/scent  and  the  animal  slug- 
gish. An  injtH'tion  of  J  of  a  grain  (0.03  gni.)  into  the  pritoneum  of  tlic 
frog  was  fatal,  (lie  animal  becoming  apparently  lifeless  in  five  minuter 
anil  the  heart  censing  to  beat  after  forty  minutes,* 

Taken  together,  the  available  evidences  of  death  by  gelsemium 
poistniing,  when  fully  ftbtainrtl,  are  very  c<uH'lusive.' 

Separation  from  Tissues  and  Organs. — The  process  given 
under  Atrrjpin  mav  1k>  fi»l]owLHl,  using  either  ether  or  chloroform^  and 
saving  the  ethereal  extract  I'rom  acidulous  solution  to  be  examined  for 
the  fluorescent  body. 

*  WomiUv.  1«82.  ^  IhiH.  »  //or.  ctV.,  IRM, 

»  Amrr.  j\n,r.  Fhann.,  vol.  liv..  p.  88*1.         *  Wormley,  1882         •  Ibid. 
'  K.  Si^hvArtx,  Pharm.  Jour.  TVaiM.^  1882,  ser.  3,  vol.  xiii.,  pp.  148-152. 


hase,  prystallizcnl  morpliiii  has  th<'  clipniirtxl  c<fmjw»sitvoii  C,-HjyNOj.H,0. 
Im  opium  it  exi>Ls  m-  n  iiurnnidv  or  a  siil[»liaU'  nr  as  lM)tb,  The  sul- 
phate, (C,,H,.jNO,)JI,S(\.rjH,0,  is  tlie  Halt  of  the  alkaloid  diicfly  usi^l 
iu  thia  country,  but  the  hyflnn-hhtratc,  tlic  ncetato,  iind  the  freo  alkaloid 
uro  araon^  fho  irMMliciues  of  our  ph:irmac-o|H'iu,  and  many  othiT  salts  are 
known. 

Morphin   sulphate  is  sold  in  >vliite,  fcatliery  ncotlle^,  of  silky  lustor, 
o«!orle8fl,   and  of   :in    iinmecliate   hitter  tii«tc.     It   is  freely  soluble  ia 
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water,  moderately  holiiUIe  iu  iileohol,  uiul  hn  solutlouM  are  ueutrul  to 
litnui?s.  The  frw;  alkahiid  inorjilMii  ii|>|K'ars  in  :i  wlutr  ]K:»\vder  or  in 
eolorle.sM  .sh i ii i iijj;  er'y^tal^,  ji^radually  giving  a  bitler  lll^te.  It  i.-  not 
|K*r(?e|>til)h'  soluhk*  in  i'4>UI  water^  and  it  is  ouly  initdemteJy  nitluhle  in 
ilI('4iIhi1.  Till.'  riiiir|)liiu  salts  of  jKiwdereil  opium  arc  frwly  dissolved 
tjiit  iiy  wak-r  or  alculu^l. 

(>|)iunt  it.sc'ir  is  (jl)tatned  in  trn^gidur  ma.s.sc.s,  more  or  l<*ss  moit^t  and 
plastie,  oliestnut-brtjwn  or  darker.  It  in  uImi  obtained  in  jH>\vder,  nL^rly 
dry,  and  ni'  lighter  eijlor  tliaii  the  opiginiil  cnnerete  mass.  Powdere^l 
opium,  aceorditii;  to  the  pharniiieopeia,  shonld  be  of  ibnr-tenthn  greater 
n»orplitn  .str*eng(li  than  4'rude  npinnij  tlie  latt4'r  eontaining  moistnn^. 
0[>iuni  lias  "  n  sharp  uareotie  ixlor  ami  a  ptx-uliar  bitter  taste."  The 
pharmjieojK'iii  of  tlie  United  Stati-s  (IHJHI)  j>n*serilH's  llial  crude  opium 
shall  eontain  not  less  than  If  per  eent*  of  morpliin,  and  *'po\vdereii 
opium"  not  less  tlmn  Mi  nor  more  than  1")  per  eent.  f>f  morphin. 
Thesr  stamlard.H  of  strength  agree  snhst«ntiallv  with  the  lower  limit  of 
Htrength  nniintained  by  the  FnittMJ  States  Cnstomn'  Serviee  for  the  im- 
portutiim  of  tlic  arti<:le.  (For  defining  (leseriptions  of  ex  t  met  of  opium, 
(Jrodi^rized  opium,  ]>ills  of  opium,  tinctisre  of  u[unni,  wine  of  njMunij 
vinegar  of  opium,  and  other  (^ftleial  opium  prepar;itit»ns,  !iee  the  UuitiHl 
States  Pharmacopeia.)  The^e  preparatJunts  are  proj>erly  made  from 
povvilerecl  opium,  and  are  governwl  by  it^  limits  of  mor|)hin  strength. 
This  streugtfi  ejin  be  determiiu'd  in  anv  jire]>aration  bv  an  a]>plicntion 
i*r  Dioditiejujon  of  the  pharnuieojujial  methiKis  id'  assay.  In  a  eaH.'  of 
|>oisoning  a  [wirtton  of  the  article  used  slionld,  if  po-isible,  be  seeured 
for  an  analysi>  for  morjihtn  and  its  quantity,  and  for  meconie  acid  if 
the  [)resenee  t^f  opium  be  in  question.  (Further  as  to  these  analy.*e8,  see 
under  Analytic  Tents.) 

In  all,  at  least  seventeen  alkaloids  Lave  been  found  with  certainly 
in  opium,^  but  not  nearly  all  these  are  present  in  ever}*  variety  of  the 
dnig.^  Of  tile  alkaloids  other  than  morjihin,  the  greater  nnud:ier  are 
either  harndess  or  but  slightly  jMusonous,  and  are  present  in  very  small 
quantities.  Thebain  is  the  only  one  of  the  opium  alkaloids  which  is 
more  piiis<^»nnn.s  than  an  eipud  quantity  of  mor|>lun,  although  entirely 
different  in  efli'et,  and  its  quantity  is  very  small,  liaving  liei-n  ref>ort4Hi 
as  varying  from  (M5  to  1  per  <*tmt,,  the  higher  liniil  being  rare,  if 
not  diuibtful. 

Counting  morphin  as  the  only  narcjitie  prim-ijdc  of  opium,  the 
UnittMi  States  Pliarmacopeial  pnvdennl  f>]>ium,  which  i.s  requirc^l  to 
have  a  mean  mi^rphin  strength  of  14  per  eent.,  should  l>e  bfime  in 
<loses  7  times  as  large  as  those  of  the  alkaloid  morphin,  or  5.(1  times  as 
huge  as  thost?  of  crystilli/eil  sidphate  of  morphin.  The  Continental 
pharmacopeias,  as  shown  on  page  490,  make   tlie  maximum    nie<liclnul 


^ 


•  Twenty  alkaloifU  »«*  included  in  n  Hsl  of  ihosc  nf  nrohalile  idmitily. 

*  The  mr»8t  of  ihesf  alkiilHidri  *'riirimile  in  tin-  pxiitii'u  milky  juit'^  nf  the  poppv  cap- 
ijul*;  whilo  iho  juice  is  dryini;,  wiul  thiMUtxh  ii  kind  <if'  fcnitcutution.  According  to 
ClaiUrinri,  nnly  iinipphin  jiiiil  ruapiNftiu  uro  prffornn-d  within  ihf  plant  (KoliPrt,  Intoxi- 
kaiumen,  p.  551). 
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dose  of  Opium  5  times  larj^er,  the  British  6  times  larper,  than  the  cor- 
re.-^(>ondin^  <I(is<.'  of  rnorpliiii  Malls. 

Symptoms  of  Poisoning^  by  Morphin  or  Opium. — In  cases 
of  nouto  |M>iHniing  hy  opiiiru  or  l>y  iiiiirphiu  nhmt'  t;iken  by  the  moiitli, 
the  et^tM'ts  l>c*gin  to  appear,  in  a  pr<ti»ahh'  majf*rity  of  east's,  in  from  twenty 
to  forty  mhmtes.  Taken  liypmk-rtuienlly,  the  synipt<Mus  ap[>eiir  earlier, 
ami  narcotism  sooner  follows  tlie  initial  symptoms^  tlie  same  being 
measurahly  true  under  ccmditions  of  very  rapid  absorption  from  the 
stomach.  Quantities  much  larjrer  than  just  enough  to  l>e  fatal  usually 
oauM*  a  prejHiudeniuce  of  eoniatosif  symptom.-*,  sometimes  from  the  first. 
On  the  other  hand,  a  pois4tnoU5  <juantity  not  more  than  enough  to  be 
fatal  gives  rise  to  the  more  pronounced  and  prolonged  initial  stage— 
tliat  of  mental  exaltation  and  incresiswl  actiim  of  the  ht^rt.  8till  wider 
deviations  of  symptoms  anil  the  time  of  tlieir  accession  result  fr<»m  the 
in<Iividnality  of  the  nervous  system  (Cases  Iti  to  10).  Persons  differ 
from  one  another  in  the  a*s|»<>ase  of  the  nervous  centers  to  this  poisou 
us  they  differ  in  reaction  against  other  attacks. 

The  train  of  symptoms  is  ma<le  up  as  follows ;  A  sense  of  mental 
exhilaration  and  physical  ease,  with  b*jth  a  quickening  and  a  strengthen- 
ing of  the  pulse — the  initial  stage,  especially  variable,  as  just  stated. 
Then  follow  dizziness  :uid  he:iviuess  of  head,  nausea,  languor,  and 
dn>wsinej*3,  the  pulse  being  reduced  in  frequency  Home  time  before  it  is 
retlnced  in  force.  Nausea  conies  early  in  some  cases,  and  if  there  is 
vomiting  as  an  etlect  of  the  (unsouj  the  earlier  it  tK-curs  the  more 
thonrugh  it  is  likely  to  be.  In  some  cases  there  are  itching  of  the  skin 
and  even  a  sudilen  eruption.  The  desire  to  sleep  increases  and  returns 
irresistibly  in  spite  oi*  effort  to  keep  a\vake.  With  approaching  stupe- 
tkction  there  is  gradual  loss  of  inusinilar  jwiwer  and  a  diminished  sense 
of  feeling.  Meantime  the  pupils  of  the  eyes  luive  beotme  contracte<l — 
a  tlistinctive  symptom.  The  <4msitivem»s  of  the  wmjunctiva  is  dimin- 
ished, and  the  pupils  fail  to  respond  to  light.  The  respinitions  have 
IwM'ome  less  and  less  frequent,  anti  are  finallv  rodutx^l  in  some  cjises  to 
three  or  four  a  minute,  with  stertorous  breathing.  Shallow  r<»spiration 
is  oft<Mi  obs<'r\'e»I.  A  |»e<Miliar  n'spirat^»ry  pause  or  interval  is  found 
in  some  cases,  lasting  omvhalf  a  minute  or  even  longer,  followed  bv 
simiewhat  rapid  breathing,  Iwjcoming  then  gradually  slower  until,  after 
twenty  or  thirty  respinitions,  there  is  another  pause.  Cases  have  l>een 
found  in  whi<?h  tlie  pupil  would  contRict  at  the  time  of  the  |iau.se  ami 
dilate  during  the  rapid  breathing,  juid  tlie  stupir  has  U-en  found  to 
vary  with  the  sjime  altemalion.  In  other  cases  the  respiration  is  calm, 
U'ing  gradually  reduceil  fnmi  first  U)  last.  The  breathing  gives  an 
index  of  (Ite  action  of  the  [mmsou  ujwin  tlw  ^^»spi^lt»»^^'  nerve-center,  the 
one  p<»int  where  de^ith  is  tlireatcued  and  defense  is  made.  With  slow 
or  internipte<l  respiration  the  face  grows  bluish,  the  lijw  become  livid, 
the  extremities  cold,  and  the  bixly-tempenUnre  reduced.  There  are 
two  p>is*>ns  in  the  blood — fir^t,  the  morphiu,  and  tlien  with  it,  the  car- 
bf^D  ilioxid  of  suffocation.  The  surfaee  i-  usually  n)oist.  Then*  is 
I      often   retention  of  urine.      The  stupor  becomes  dee|>er.      The  pulse. 
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vvliinh  has  bwn  full  but  j^rowing  slower,  finally  becomes  weak.  Gen- 
rnilly  at   l}io  la^t   llir   [nipil.-^  dilat«. 

There  are  wide  ihversitie«  of  symptoms.  Sometimes  couvulsiou.^ 
oceur  in  tlie  hxter  sta^s,  more  iilh'n  with  eliiltlreu,  and  in  .Mime  caji*'^ 
the  convulsii»ns  liave  l>eeu  of  u  teUinoiU  c*lmnu-ler.'  Sometimes  <liiir- 
rbea  ocicurs  with  the  vomiting.  Vomiting  L<  suit]  t<j  he  more  liahie  to 
iKM'ur  with  opium  thun  with  nuirpLiii,  hut  it  is  not  uncommon  with  the 
latter,  and  a>  nature's  own  treatuient,  it  has  saved  many  Hves.  As  a 
rule,  the  se(»n?tionH  other  than  that  of  the  skin  are  ehreke<l.  Tlie 
jwriod  wh<'n  the  eere!)ml  symy>tonis  <'iminiencp,  as  well  as  their  ehiinieter, 
varies  gnaitly  in  ditferent  iiulividuals.  Tfien*  i.'^  genendly  eonfusion  of 
inU'lleet  rather  tlian  ilelusions,  and  injirked  delirium  is  not  common. 
There  ha,s  heen  much  disiigre^Mnenl  as  to  the  lunf(^^mity  of  the  <^)ntruc- 
tion  of  the  pupils.  Undonhtodly  this  disagreement  has  arisen  mainly 
fn)m  neglect  as  to  what  jK'riod  of  the  attack  it  was  when  the  pupil.**  were 
nhsi-rved.  It  is  only  in  the  la^t  stjigo  that  the  jiupils  are  generally 
diluted.  Certainly  tlien^  are  ea:^'s  in  which  there  is  no  contraction  of 
the  pupils,  but  tltey  may  fairly  be  considenHl  <[nite  exceptional.  In  the 
early  Btages,  while  the  pnlse  is  full,  the  suriace  is  generally  warm  and 
often  dry,  and  the  dr\'uess  of  the  skin  continues  thnnrphont  in  srime 
eases,  but  in  other  «iscs  profuse  perspiration  attends  the  later  stagj's, 
and  genendlv  the  snrfaf"p  is  clammy  when  the  pulse  Ix^gins  to  fail  in 
strength.  When  a  jMiisihUous  quantity  is  given  in  suec(\ssive  portions, 
the  second  following  during  the  eUccts  of  the  tirst  and  so  on,  the  symp- 
toms of  the  first  stage  are  extentlwl,  and  the  n^sulls,  especially  n|nin  the 
respiration,  dej>end  upon  the  rate  td' elimination  of  the  poison,  in  j>roj>ikr- 
tion  ftt  the  individual  snpceptibility  and  the  rpiantitics  Taken. 

A  ]>ecnliar  relayvse  has  marked  si:ime  ease*!,  in  which,  aller  the 
symptoms  have  ahat<Kl  anil  the  jierson  has  convcrse<l  readily  for  a  time, 
he  then  fall>  nipidly  into  coioa  and  dies. 

In  ditfcn-ntial  <liagno>is  nf  ruiirphtn  poisoning  it  is  observed  that, 
as  a  ruU't  it  iliffers  from  alc*ihol  narcosis  in  the  coritraction  of  the  |>t]|iil  ; 
fn>m  cerebral  hemorrhage,  in  the  two  pnpils  In-ing  alike  in  contractitui  : 
fnmi  carholii-  jKiisoning,  in  sliowing  no  white  stain  in  the  mouth  ;  and 
fnim  the  narcosis  of  eldor^iform  or  ether,  in  absence  of  the  odor  of  these 
agents  on  the  breath.  In  whatever  diseaises  and  from  whalover  pois*ins 
there  are  failure  of  respiration  and  excessive  veno.Mty  of  the  UIoimI. 
there  are  certain  grave  symptoms  which  are  likewise  found  in  mor[diifi 
poisoning.  Then  the  hist(»ry  of  the  case  must  l)e  in  part  ivliinl  upon 
for  a  diflcrential  diagnosis,  and,  if  j>ossible,  the  question  must  be  settliMl 
bv  a  chemteal  analysis  of  the  lirpiid  vomiteil  or  dniwn  from  the  stomach. 

Chronic  Poisoning  by  Morphin  or  Opium. — It  is  scarcely 
within  the  scop-  of  this  work  to  disi-uss  the  *' opium  habit."  Besides 
ordinary  ea.ses  of  a*lults  who  taki-   the  drug  by  the  mouth  or  hypoder- 


'  On  nmny  of  the  lnwer  iinimnl^  nmrphin  iifTocL--  nminly  ihf  •^pum}  rord  (ftirlhcr 
MVfi  Robert.  iHtarifiatitinm,  p.  S-VJ).  JJr.  Tuvlor  ('latt's  thiU  ho  linn  fiiund  nn  rword  >•( 
uny  0-0808  nf  puFKuns  hiivini?  full  tfUnic  tsymptoniri  from  iiiorpbiu  poii»oniiig  [f^" 
/Vrtjwww,  third  Amer.  *d..  p.  M7), 
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mically  there  arc  ilic  luore  oiKscure  cases  of  infants  habitually  dcksoci  witit 
nostmnid  cuDtaiiiing  morpbin/  ami  of  persons  suffering  chronic  ix»i.son- 
ing  due  to  the  eominueil  upplieatiou  of  an  opiate  dressing  to  a  diseas*-*! 
siirtaoe.  The  snlijrct^  <»f  the  opiiini  liabit,  tlioiigli  viiry  well  known  to 
bo  able  to  bear  witfioiit  injury  lart^e  quuntitit's  of  the  jwison — ten  or 
more  times  as  mucii  as  an  ordinary  fatal  dose — yet  bunietimes  fall  a.s 
the  victims  of  acute  poisoning  by  the  sume  drug.'  The  opium  cater 
may  exoee<l  his  own  limit  so  far  as  to  forfeit  his  aoqiiireil  toleration, 
or  this  toleration  may  give  way  under  imusual  conditions  of  the 
system. 

Period  when  Fatal. — The  diiRUiou  of  fatid  Jicutc  p4)isoning  by 
morphin  or  opium,  in  a  considerable  projM^rtiou  of  the  aiscs,  is  from  six 
to  twelve  liour-f.  It  Ls  stjitetl  by  Wooilman  and  Tidy  that  death  has 
taken  place  as  rarly  as  tVjrty-live  minutes  and  has  bwn  tlelayc<l  as  late 
:is  four  tlays  after  the  [wison  w:vs  tikcn.  **  Of  forty-one  faljil  cases, 
thirty-one  dieil  in  times  varying  from  five  to  eighteen  hours,  alxnit  one- 
half  in  from  six  to  ten  hours,  the  most  usual  time  l>cing  about  nine  or 
ten  hours  atler  tlie  |>f>ison  had  been  taken.  If  a  patient  i?ur\*ivi's  forty- 
eight  hours,  the  prognosis  i.s  lavorable."*  The  period  when  fatal  de|jends 
little,  if  at  all,  ufK>u  the  quantity  of  poison  tiiken. 

Fatal  Quantity, — It  may  safely  ixi  said  tliat  2  gmbs  (0.13  gm.) 
of  raorpbiu  .-ulpliate  is  si>  poisonous  a  quantity  when  swallowetl  as 
undoubtedly  to  endanger  the  life  of  a  |>ers<jn  not  aeeu.stotnwl  to  the 
drug.  Professor  Walter  S.  Haines  siiys  :  **  The  average  uiinimum  fatal 
dose  of  opium  for  the  adult  may  l)e  phuiwi  at  alwrnt  four  or  five  grains, 
and  that  of  nnrphin  at  about  one  grain."  *  However  large  a  proportion 
of  j»crs4)ns  would  recover  without  treatment  from  the  (effects  of  a  quan- 
tity no  largiT  than  this,  it  vtmUl  not  Im  exi>ected  that  every  person 
would  so  nH^)ver. 

Children  are  relatively  more  susecpttblo  to  morphin  poisoning  than 
to  the  action  of  most  other  pi^isonn.  The  dittereneo  in  the  resisting 
piwer  of  adult  |iersons  lies  esprejally  in  tlie  unequal  et!eet  t>f  the  pois<m 
njKin  the  respinitorv  tiervc-eenlers,  anil  therefore  upon  the  function  of 
nspirjition,  whi(»h  is  the  chief  natural  nuains  of  recoverv.  (For  rtvord 
of  some  of  the  smullest  quantities  known  as  yet  to  prove  fatal,  see  Cases 
1  to  1*J.)  K.  R,  von  llofmann  stites  the  fatal  quantity  for  avenige 
adults  to  ])o  fri>m  ;?  to  *>  gniins  (t"*.2  to  0,4  grn.')  of  morphin,^ 

A  quantity  of  mor|i}iin  just   above  the  limit  of  a  medicinal  dose   in 

*  The  •rtle  <»f  nMMiiciriPs  ofTered  to  t)i(^  public  Ht  Inrpo  oontninirtL;  tnwh  poiiJong  fifi 
niorpltiit,  willioul  any  !*tat(»rnpnt  or  Hcknowli'deriiicni  of  the  nr*»s«*nr*'  of  the  pniMin  by 
name,  surely  out^tit  V>  he  ptinUhod  by  Inw.  cither  thmuch  tnt>  appliration  of  exiiitine: 
*tutuU«  or  bv  thp  eniii'tuifnt  "f  inon*  spocifir  AtututVA.  Indeed,  it  *<*finft  to  rim  thiit  nil 
mMicinri*  ofri-ri'd  tind  *olii  u>  the  public  iit  Inri^p  should  bo  n^juircHl  by  luw  to  hiivu 
UIk'Ir  jjivinjr  phiinly  the  iinme  of  puch  mtHliciniil  or  pf^i«»nou.«  agent?  ftf  they  ncUmtly 
contain  (A.  li.  rn>*C(itt). 

'  Ouinpirp  n   'Mii\  in  «Ttiiin  on  (ronoral  1*rini-iplpa  of  Toxicology. 
'  For^naic  SMifinf  ami  Tfrirttfttfry,  y,  3.15. 

•  Tliimilton'ia  N»»/ttm  4,f  Lffjal  Mrdinnr.  vol.  i..  p.  441. 

^  ffrri'-U/.  Metf.,  1895.  p.  flHO.  Kobert  { lntojrikntiunrn,  p.  AM)  rcmarkd  that,  in 
tho  hypodpmiic  wny.  morphin  bii*  fnim  one  to  three  Uine*  the  strength  and  rapidity 
that  Si  v\**tU  when  taken  bv  tho  untiith. 
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any  c&se  la  really  ou  the  Ixntlor  oi'  a  pokonons  quantity  in  that  case.' 

(tiv(Mi  n  imrelv  |Kiisoniius  (nmntity, — ^tliat  is,  tlu-  sni:i]l**st  one  "  tending 
tn  pnxlufe  (lejilli," — it  will  <Jt'|H'iHi  on  a  great  ninuher  oi'  (actttrs  just 
how  nuioh  more  would  Ik:  entmgh  tt)  enrry  oiil  the  tcntiau^t/  in  its  ibtnl 
i-oni  lusion.  As  t«  wlmt  is  the  inaxiuiuui  nu'diciiuil  ilose,  llie  physieian 
will  hv  jroveniecl  in  part,  hy  tht^  imturi'  vi'  the  diM-jise  with  whitli  he  is 
^fHiU-nthnij  in  a  ^iven  eiuse.  For  perMnis  of  the  avemgo  siiseeptil>ility. 
or  that  t*i'  pi.'(>ple  at  large  while  in  hivilth,  the  limit  of  a  niLHlieiiml  <lose 
given  hy  the  month  hiw  botiii  set  by  tlie  phannaeo|Kna8  of  sevemi  conn- 
tries  !is  iolluws  : 


MaXIULTM    MKUICISAL   QUAMTITtKA   0¥    MiiRPHIN    OR   ITU  SaLT*    FOR    APVLTH. 

In  fmr  rf'MV.  Ihiring  tu^^iy-jnnr  hrmrt, 

(Jraln».  Qrami.  Orulns.  Ciranw. 

Gtirman  Fharmncopeia  (ISfloi  .    .    .0.0  0.08  1.5  0.10 

(1872)  .    .      0.6  0.03  I.fl  0.12 

Brilif-lt  iniiiriiiuc«pL'ia  (1885).    .    .    .  O.o  0.03 

Aiii-lriun  I'liiirnmcopviiv O.-'i  O.OiJ  l.t*  0.12 

SwieSH   I'lmrnucopeia  (180S)  .   .    .    .  O.n  0.03  l.:>  0.10 

MaXIVIVM    MkUK'INaI.    QrASTITIK>    OK    OPII'M    FOB    ApULTH. 

Ih  mtr  (i'me.  During  tumtjf-fuur  fnmr$. 
<ir(ilti».    OrnniR.  Umint>.       Uratn». 

Gemmri  }MiHrniJin.i|>i-iii  (I8flo)  ■    ■    ■ -'^         ^^^  '-^  0.60 

Britisli   inmniiMC'>ii*'iii  (18K0)    .    .    .  ;f0         0.50 

Aubtriun  Plmnmioopeiu 2.;!         0.16  7.7  0.50 

Swi«*   Wiuniiiicui«!iii  (181*3).    .    .    .2.::         O.IG  7.6  0.60 

In  Germany  tlie  fihynician  must  not  prei^rrilie  i|uantities  al>ove  the 
limit  of  the  ]ihnnnae«f|M'ia  ivithont  allixing  the  A^n  (!). 

Cases  are  weJl  known  ol*  uii  unusual  Mj.^ceptibility  to  the  action  of 
nioq>hin,  ho  that  the  jx^rsun  having  this  iiiiosynerasy,  as  it  is  termed, 
sutlers  poisoning  efteels  fnvm  do.ses  n)»t  alx>ve  medieinal  limits  (sec  Cases 
8,  J>,  17). 

Treatment  of  Poisoning  by  Morphin  or  Opium. — The 
eliief  renii'dial  measures  are:  (I)  To  remove  the  {Hii.son  trom  the  stom- 
ach ;  (2)  to  aroui^  the  [wtient  tfi  lircathc  j  (3)  the  i>ermanK?>i^ate  treat- 
ment, if  we  areept  re<vnt  testimtniy  ;  (4)  iitro|un  atlniini.-^tralion  as 
pliysiologir  trejilnieiit,  urgc^  by  many  physicians  ami  <ip[ni.-^tHl  by  some; 
(5)  strychnin,  eaflein,  strong  cottce  or  teti,  eoeain,  ami  meiisurew  to 
improve  the  circulation. 

1.  To  remryve  thr  jtoimv  from  ihe  siomach  U  the  lirst  mpib^ite,  Gen- 
enilly  a  sim]»le  siphon- tube  for  tin-  stomaeli  is  (he  best  instrummt,  but 
a  stomju'h-pum|>  may  U^isod,  washing  ont  ihe  stomiirh  twi»  (^r  thrw 
times  with  an  abundance  of  warm  water.  This  should  be  ilime  even  if 
the  ])oisf»n  has  been  fallen  in  tlie  hypo^Icrmie  way,  beean.-^*'  of  the  almn- 
dant  dischai^r  of  irmrpbin  iudt  the  stnmai*h  fmrn  the  lilood  (set*  Case  2.T). 
For  t!ie  same  rejison  it  is  well  to  repent  the  wasliiug  out  nftlic  stoma<*h 
from  time  to  time.  It  is  most  ^lesinibU',  also,  U\  test  \\\v  4lis4'harg<*s  and 
wiLHhings  of  the  stomach  for  morphin  from   time   to  lime   in  order  to 

>  ''"Wo  may,  how*»vop.  conchuk-  tiait  4  ifmins  (0.20  gjm.)  df  i.piiim  nn*l  1  grain 
(0.06  pm. )  of  a  iiuirpiiin  salt  would,  in  Tmwt  eaM»,  prove  poisonous  doflw  u*  »n  adult " 
(Woodman  and  Tidy). 
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learn  when  the  jKHson  ceases  t*i  iip[H^»r  in  the  stomach.  If  sufti- 
cicnt  vomiting  result  from  the  pois4m,  each  act  should  be  followed  bv 
ooptnus  drifts  of  warm  wut^r  Emetics  an'  otnplovo*!  U>  the  same 
end,  :iiid  mnst  he  ilepeiidwl  ujmhi  if  opinm  ha^  he^'ti  tnken  in  a  rimHS 
siK'h  as  niij^lit  fill  to  puss  the  tn1>e,  (jmiind  imistjinh  in  teaspiMinfiil 
doses  repej»l4'd,  or  sulplmte  of  /im*,  in  thises  oi"  IVrmi  20  to  30  grains 
(1.2  to  1.9  pm.),  is  the  most  suitable  emetic.  For  hypijdermie  use  apo- 
morphin  in  (loses  of  -^^^  of  a  ^riun  (0.00(1  j;in.)  has  lu^rn  employwl.  To 
Ie8:«en  the  sohibilitv  of  thi^  niorphin  or  opium  rcjnainiii^  in  the  stomach 
and  intestines  (ineJudiiii^  the  niorphiu  <lisehiLr(re<l  Into  the  .stomach  from 
the  hlo«Jil),  tea,  laniiio  ncid^  tinely  iKiwdered  charciial  sus]>ende<l  in 
water,  or  i<xlin  in  aqueous  st>hitioii  of  ]w>tiissiiim  iodid  may  be  admin- 
istere<L  No  ortective  '^  preei|iitatiou  "  uf  tlie  alkaloid  eau  Ik.'  accom- 
plished in  the  alnmdaut  and  complex  liquids  of  tlie  stomach.  After 
the  (Linger  is  averted  a  saline  laxative  or  enema  should  be  given, 

2.  To  itronae  Ihe  patteiit  to  hrcathe,  Btimulatiou  of  the  respinition  and 
of  mus<*ular  movement  is  a  necessity.*  Constant  urging  to  effort 
in  breathing  at  a  uornl  nitc  and  application  of  the  magnet(>-electric 
current  to  the  spine  atid  chest,  or  the  galvanic  brush  to  the  surface,  are 
measures  that  can  Ix^  carried  on  togiiher.  Other  means  are  flagella- 
tions by  eohl  wet  cloths  to  the  head,  iaee,  and  back  of  the  neck,  pinch- 
ing of  the  skin,  and  ainiii'tuia  to  the  nostrils.  The  [wticnt  may  Ix; 
kept  walking  U-twceu  two  :tssisl;ints,  Artiticial  rcs|>iratifMi,  alxmt 
eighteen  times  a  minute,  is  a  n'H>urce  not  to  l>e  ncglectt^t  when  breathing 
finis.  Whatever  the  respinition  responds  to  mast  lie  apjilietl  with  pei:se- 
veriince  to  the  very  last,  and  whatever  nMiieriies  an?  employed,  the  mto 
of  ivspinitioii  ol>tain<Hl  will  .-erve  as  a  measure  of  their  eflieacy.* 

3.  The  frfofmfnf  htf  pofrty^tintn  ftrnnanf/nnftte  ^  is  advocjited  as  a 
means  of  the  oxidation  of  morphin  *  i^see  Cases  25  to  34.  As  to  the 
chemistry  of  morphin  oxidation,  see  p.  497).  When  given  by  the  mouth, 
the  |>*'rmaug:mate  is  used  in  d'fs^-s  uf  almut  I  irnun  (O.OfJ  gm.^  nion'  than 
tlie  quantity  of  inorphin  taken,  the  nTiirdy  Iwing  dissolvnl  in  30  or  40 
parts  of  water  (or  10  grains — Oj;.")  gni. — in  a  half  ttuiibh-rfull.  ^^^M»r 
nxM>nj)iiends  adiiiinistnition  by  the  mouth,  and  also  liypmiermic  a4lmiu- 
istration  in  a  s:Uiir:it<'d  a<|ueous  sf*liitiou,  but  \V»hh1  and  I^nff*  do  not 
advise  thr  hypiHlermic  use.  Slfmri>"  concludes  that  the  action  of  this 
agent    in    iIh-    blond    i>f   animals    is    pliysioK»gic    instead    of   du'inind. 


'  In  pinMMun;;  by  this  ai^onl  if  i^iifflcient  rfv%pinition  mn  hi?  kept  up  until  the  fini»<in 
IK  r]Upn«ed  itf.  nil  will  bp  wnll.  It  i-  hy  reripinition  ihni,  withnut  liVAtnierit,  more  or 
h***  «il  the  poison  is  prnhnhly  ifinverliNl  Into  iiu-rt  oxidation  imKiucij*  of  morphin. 

»  <tOor]Ere  L.  Peahody.in  FoBtor'«  Prtir.  Thrr.,  1W»7.  vol.  ii.,  p.  43  :  "  The  ««tfiof  the 
pulw  U  valudi-at*  M  »  pxiiih'."  The  fole  use  of  the  fnradic  current  is  to  ^tin)ulut« 
rwpinition. 

'  WiUium  MiNir,  yfrH.  Rft^,r<i.  Xew  York.  1804.  vol.  siv..  p.  200,  and  article* 
f.illiiwinc  in  -ninejournul:  Brit.  Mrrf.  Jour..  \S9.\  p.  lSfl9  ;  H.  C.  W«Mtd.  Vnh.  Mrd. 
Mufj .  Philad.lphia.  1H'(4.  v..l.  vi.,  pp  :47-7fi2;  A.  P.  Luff,  Brit.  Mni.  Jour.,  189(1, 
p.  1103;    L.  Shaqi.   Tfi,^rnjK  Oaz.,  1805,  pp.  fifil.  T«i>. 

*  The  inhtilntion  of  oxyii*'n  ha«  Im«pii  profto^^ml  and  u*ed  a»  u  remedy  in  poi^uninj^ 
by  morohin,  hut  has  niU  juttified  t'X|>cH'ttttinni:.  C'rp<)UT,  Buil.  0«h.  tie  Ther.,  Kel>.  15, 
l^;   Lmiou.-in,  Amer.  Jnur.  Med.  Sci.^  IR80,  p.  2l»7." 

*  /x-c.  rii.  •  £ax.  cit. 
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Mimr  a(!vise,s  tliat  a  \evy  MnU'  solutHni— 1  grain  (0.06  gni.)  to  a 
tiiuilik'rful  of  wat4,'r — li€  adniniistrrcd  liy  the  mouth  (lnrinjj  re- 
t^ovL-ryj  Ui  act  upon  the  mor|)liiii  whirli  Is  ln'ing  dischargutl  into  the 
Ktomaoh. 

A.  Afrojmi  Afhniu'wfrnt'umJ^ — As  !»  n'spinitoiy  stimulant,  and  not 
wholly  a  |)hysi4>logif  anthhitc  ti»  niorphiTi.  Atro|»in  sulphate  >houkl  l»e 
givt'ti,  the  ciirlicr  the  iK'tter,  in  hy]Knle^rtnic  <los<'s,  heginning  witli  from 
jTo  ^^'  To  "*  "  grain  (0.001  U\  iMMK!  gm.)  at  diseretiim,  and  a<'cor(Jin^ 
ro  the  intensify  of  the  effects  of  morpliin,  repeating  as  neccssjirv  to  dilate 
tfte  jMipil  anfl  tlu^u  to  inijiruve  the  nspinuion  (see  Cases  40  to  07). 
rinrtiu'i-  (if  li<'llii<liinnii  liy  the  oi^mth  is  mvX  so  well  govemHl,  hut  niav 
he  given  beginning  with  'M)  minims  (2  ex.). 

5.  Strtfrhitht :  Crt^'riit:  Sfroiif/  Coffee  or  Tea;  Vocnin  ;  Mea«\iresfo  Jm* 
prove  the  (Jh'euinJiftn. — Strvehnin  in  snch  diises  as  ^^^  of  a  gniin  (0.002 
gm.)  in* pn«h-rn Ileal ly  is  lulvised  hy  II.  C  \\'(mm1  as  a  respirjiturv  stimu- 
lant, n»ore  espeeially  when  ntrupin  is  nstil.  Stixtng  ei)tfeo  i~  a  eominon 
remedy,  and  eatlein  liypixlerniieally  with  inpiul  ipiantity  of  sodium 
salieylate  to  dissolve  in  twieo  its  weight  of  water  is  a  more  effective 
f<trm.  (.'oeain  hy4lriH-lilumte  is  imliniled  in  many  cases,  in  hvpo- 
derniie  dtises,  of  troiii  \  tn  h  '►!*  a  grain  (O.fiKi  to  0.0:i*J  gni.).  The 
extremities  should  he  wanned,  as  indicated,  using  foot-baths,  mustard 
applications,  frictioUj  etc. 


CA8EH   OF    POISONINO    BY    MOKI^HIN    OR    Ol'IUM. 

Case  1. — A  pill  containing  1  grain  (O.OO  gm.)  of  the  ocetate  of  roorphin, 
ttdcen  by  a  woman,  caused  narcotic  symfvtomi«  in  half  an  hour  and  death  in  nine 

hours.* 

CABfS*  2-G. — Five  cases  in  which  1  grain  (0.fM3  gm.)  of  hydrochlorato  of  mor- 
phin  proved  fatal  to  adults.* 

Came  7. — Three  grains  (O.lfl  pi".)  of  inorpliin  taken  by  a  nnilatto  of  ^ixleen 
yean*  caused  death  in  twt-lve  linurs.* 

Cases  8  and  1* — AccnrdJng  tt>  Cliristisnn,  7  drops  of  laudanum  always  narcotized 
a  certain  gentleman.  Half  a  prain  of  opium  [0.03  gm.)  crtused  narrotism  in  a 
Wdmnn  f^ecTi  by  OriHolle.* 

Case  10.— A  poultice  containing  niticli  huidanuirt  iipolitil  ti>  tin/  pit  of  (he 
Btomach  of  a  young  man  cuuHcd  riarcoliym  and  death,  althi>ugh  treatnietit  was 
em  ployed." 

Cask  31. — Fi%'e  dropa  of  laudiinuai  injected  into  Lhc  rectum  of  a  child  of 
eighteen  months  caused  death  in  six  houtif.^ 


'  Kr.bi'rt  (InfrKrikaiinnnt,  1893,  p.  ^tfil)  hii^  hiinFolf  u=ch1  atmpin  in  treatmonl  of 
<^mnni  piiii^oning  for  Omrtwn  years,  follnwinp  von  (iiuf*Miml  l«^hu^^.  Hi-  uses  ^'o-ffrHin 
(O.OO!  jrm.i  hvp4.donnir  injortion-i  everv  thirty  ninnttH  until  ihi-  pulse  impmvej.  nnd 
the  piijiiU  enhirgo.  H.  C.  W«iod  i  fi<,Mfim  Merf.  atuf  Surt;.  Jour.,  1893,  vol.  cxxviii..  p. 
G37  :  Lecture  before  Hnrvnnl  Mi^di<al  Si-lionl )  uso  ji!n»pin  a*  ii  n-spiniUirv  >tiniulant. 
eombinine  it*  etfwt  with  that  i<i  strychnin.  4'.  H  L.\vi>  { Prfroit  I^mrrt,  1«70.  y..I. 
iii.,  p.  ]fl3:  rr'p^irt-*  of  caH-s)  mk^-s  atnipiii  beyond  thi-  dibiUilion  cf  the  pupil  t-*  Jtn- 
prove  till?  rcppiniti(»n  aiiJ  tln'  puUv,  n-^jurdles/of  a  resulting  wtporitio  state. 

'  Phnr.  J»ur.   Trann.^  Jiilv.  l^Tl,  p.  iO. 

»  With  details  by  Taylor  in  hia  work  On  Pmvonrt,  p.  Mfl ;  see  Lancet,  1872,  vt»l. 
ii.,  p.  24. 

*  Amrr.  Jtmr.  ^ffd.  Sri..  18fi7,  p.  612. 

»  Whftrt->n  and  Stills.  Af^.  Juri-*.,  1884,  p.  841. 

•Stille,  .\fnt.  Med.,  vnl.  1.,  p.  fiTl. 

»  J.  B    Jttckw.n,  Amrr.  Jour.  Med.  S<i.,  1864,  p.  384. 


MORPIIIX    AM*    tll'UM. 


493 


Case  12. — Opium.  ^  of  u  ip-ain  (0.003  gm.).  cuuiied  the  death  uf  a  child 
sixteen  days  old.* 

C-iSE  J3. — Morphin,  12  grains  <0.78  gtn.),  waa  Uiktii  hypodtriiiJially  by  a  girl 
of  nineteen.  Respirjition  wiw  rery  gravely  affected,  pulse  lutt  aOcctea  80  much  ; 
there  was  blueness  of  llie  face,  the  pupilri  contracted  to  n  pointy  and  there  vias  nn 
tsenHitiveness  of  the  conjunctiva  f<ir  m»uie  hours.     Recovery.* 

Case  14. — Eight  ounces  (2-iy  gin.)  of  crude  opium  were  taken  by  a  jiregnant 
woman  of  thirty-two  years.  An  hour  afterward  !»he  was  able  to  give  a  connected 
account,  and  copious  vomiting-  was  induced  by  an  emetic.  Stupor  followed,  and 
later  violent  burning  pain  in  the  ytomach.     Recovery.' 

Case  15. — Crude  opium.  180  grains  (ll.i»6  gm.),  taken  by  a  woman.  Symp- 
toms: scmicomatotjc  state  ;  slow  and  feeble  pulse;  cold  skin;  relaxed  limbs;  con- 
tracted pupiU.     Treatment:   emetic.-*.  r*trong  hoi  coffee.     Recoven'.* 

Case  16. — Seventy-five  grains  (4.80  gra.)  wulphale  of  morphin  taken  by  a 
youth  of  nineteen  yean*.  Symptom*  began  an  hour  and  a  half  after  swallowing 
the  puisoD,  with  sleepiness  and  a  staggering  gait.  Free  eme^is  then  obtained  by 
emetics.  Patient  then  became  unconscious,  respiration  slow  and  labored,  pulse 
soft  and  fre(|uent,  pupils  timtracted  "to  the  size  of  a  pin's  point."  Remedies, 
bellaJtmna  cxiracl.  the  cold  (louche,  gulvjinism.     Recovery.* 

Ca.se  17. — External  application  *if  about  a  grain  (0.06-3  gni.)  of  morphin  to  a 
blistered  surface  at  the  ba(^k  of  the  neck.  Patient  un  aged  lady.  Symptoms 
appeared  after  two  hours,  consisting  of  convulsive  agitations,  cold  swealrf,  extreme 
prostration,  and  threatened  suff(H'.alion.     Slow  recovery  under  active  treatment.* 

Case  18. — Three  grains  ((Ml)  gm.  i  *if  morphin  injected  info  the  rectum  of  a  man 
of  forty  ycar>i.  Symptoms,  deep  coma  and  ctrntracted  pupils.  .\ft«r  ten  hours  the 
jaw<  were  found  ao  contracted  thai  they  ccmid  hardly  be  opened.  There  were  no 
omvulsions.  Treatment,  instituted  ufter  ten  hours'  delay,  consisted  of  caffcin 
hy(»odermicaUy  and  strong  coffee  by  the  mouth.  Death  <KCurred  in  sixteen  and  a 
quarter  hours.' 

Cahe  1ft. — Half  an  ounce  (14.8  c.c.)  of  laudanum  taken  by  a  man  of  sixty-two 
years.  Symptoms  delayed  twelve  hours,  then  complete  coma,  with  contructirm 
of  the  pupils.    Treatment  with  stomach-pump,  coffee,  and  galvanism.    Rt^covery.' 

Caue  20. — Kauilanutn,  1*  ounces  (44  c.c).  t.Hken  by  a  mau  of  seventy-two  years. 
Symptoms  delayed  nint>  liours,  then  vomiting,  after  which  the  pupils  were  dilated. 
Rocorcry  in  f^rty-eight  h^mrs.* 

Ca.se  21. — Two  and  one-half  ounce.-*  (74  c.c.)  of  liquor  opii  Hedalivus(Battley's) 
taken.  Total  insensibility  followed  in  fifteen  minutes;  death,  in  one  hour  and 
twenty  minutes.'" 

Case  22. — Symptomfi  of  strj'chnin  poisonings  convulsions,  partial  opisthot- 
onos, no  coma,  fidJowed  i-grain  (O.Oltt  gin.)  doses  of  acetate  of  morjdiin.  Great 
relief  aff"nle<l  by  hydrocyanic  acid.     Recovery.     Morphin  found  in  the  urine." 

Case  '23. — Ten  grains  (O.Go  gm.i  of  opium  taken  by  a  Chinaman  with  fatal 
result.  Seven  and  a  half  hcmrs  after  the  poison  was  taken  the  stomach  waa 
washed  out,  when  the  washings  re-sponded  to  tests  for  morphiu  and  for  meconic 
acid.  The  urine,  Iwing  drawn  by  a  catheter,  gave  testa  for  morphin.  From  ten 
t4»  thirteen  and  a  half  uours  ufter  tlie  poison  was  taken  the  washiifgs  oftlie  stom- 
ach at  intervals  gave  testis  lor  nHirfdnn,  but  gave  negative  result  in  teat  for 
meconic  a«*id.  It  is  the  Lonclu«*ion  of  the  observer  that  this  morphin  must  have 
been  discharged  from  the  blood  into  the  st<m»ach." 

'  K.  Smith,  ^1tnrr.  Jnnr.  Mrtt.  Sri.,  \H'A,  vul.  xxviii..  p.  381,  report  of  "Wm.  Mor- 
land  on  "  I'^w.-rful  Effect*  fn-m  Smull  Qunnlitic*  of  Opium," 
'  Ijonret,  Ltmdon.  ISW.  vul.  i..  p.  »)ti9. 

•  Amer.  Med.  Hrrtirdct ,  vol.  xiii.,  p.  418. 

«  J.  G.  S,  Caighil,  Brit.  Med,  Juur.,  I87U,  vul.  i.,  p.  982. 
'  W.  F.  Nnrris  Amrr.  Jour.  Mt^i.  Sri.,  18fi2,  p.  396. 

•  Amrr.  .\fn/.  httrttipeMrrr.  vol.  ii.,  p.  13;  Wormley's  Microehemiatry  nf  Pinsmtw, 
Bectmd  «J.,  p.  4 "P. 

'  An^tie,  Mctl.  Time^  and  Gaz.,  1863,  p.  184.  •Sloan,  ibid,,  1866,  p.  446. 

•Gibb.  Amrr.  Juur.  Med.  Sri..  1868,  p.  288. 
'•  Becks  Mnt.  JuriM..  v..l.  ii..  n.  792. 
*>  ShcHrnmn,  Med.  J\mes  ami  Oai.,  1857,  p.  2S6. 
"  I^  P.  Hamburger,  Johns  Bopkinn  Ifovp.  Hull.,  1894,  vol.  xlii.,  p.  94. 


ALRALOIPAL   POISONS. 

Case  24. — A  woniiin  of  forty-nine  years  had  taken  about  an  ounce  (2S  c.c.)  of 
laudanum.  Was  pLTfectlv  comatose,  with  stertorous  hrentliin^,  feeble  puUc, 
ffhastly  counlenanee,  pMpfU  "at  a  iiin's  point,"  and  full  muMCuIur  relaxation. 
Under  treatment  with  L-iueties.  Hagellation,  and  coflee  reeovery  occurred.' 

Casks  25-28. — A  man  ay:ed  iifly-Miven  look  un  uukuown  quantity  of  morpbiu. 
Found  in  collapse,  htnlv  uhhI,  fHce  uliiiupt  pur[»le,  j'UpiU  t'onlracted,  reflexes  ab- 
sent.    l>eat)i  occurred  in  twflve  Imurs. 

A  man  of  twf-nty-two  year;*  Look  three  teaapoonfuU  of  morphin  itulphate.  The 
rei*ptrulion.s  WLTe  shallow  and  not  over  2  a  minute,  the  pulne  slrtw  find  full,  the 
pupils  tiarrowrd  to  a  pins  point,  the  face  cyanrisud,  the  fori'hefl<l  rotil  and  wet 
with  pers<]iiratifm.     TrtaLment  with  tiernianpiuale.     Keeovery. 

A  woman  of  tw«nty-Hve  years  had  taken  \  ounec  {14.8  e.c.)  of  laudanum.  The 
respirulttfrih  were  wliallow  and  t>low,  face  cyanoaed,  pupiU  contracted.  Treatment 
witli  fuTman^'anate.     Recovery. 

A  mulatto  woman  of  twenty-one  years  took  2  fluidrams  (7.4  r.c.)  of  laudanum 
with  the  name  volumo  of  ply  corin.  Respiration  anillnarlartionbuisH^^ditlyatTeoled, 
facecyano^ed,  pupils  "nt  a  pin  V  point."   Treatment  with  prrmanganatc.   Recovery.* 

Case  211. — A  man  liad  taken  2  ounces  (5V  c.c.)  of  laudanum.  Was  unco'n- 
Bcious,  the  [lUpila  contractt'd  to  the  tize  of  a  pin-point,  the  reispiration  scarcely 
mnrc  tliari  a  ^^asp,  the  pulse  very  weak.  Treatment,  pota»eium  permanganate  in 
hyp<nleriiiic  administration.     Recovery.' 

('ask3I>.^A  wontun  had  taken  morphin.  Wiis  in  jirofonnd  stupor,  with  res- 
piration^i  3  u  minute,  pulse  rapid  and  irregular,  countioiinre  Una.  extremities 
cold.     Permanganate  solution  wiu*  injected  into  the  arm.     Kccovory.' 

Casc  31. — A  woman  of  middle  age  had  taken  a  (easpnunful  of  morphin.  Was 
in  a  comatose  state.  The  permanganate  treatment  wjils  given  Lypodermically. 
Recovery.* 

(_'ase  82. — A  child  of  seven  years,  not  in  pood  health,  had  taken  2  fluidrami^ 
(7  c.c.)  of  laudanum.  Was  f(tund  with  rcspiraLions  8  a  minute,  pulse  46  and  un- 
steady, face  pallid  and  shrunken,  exprc-ssion  agonized,  and  skin  cold  and  covered 
with  sweat.  Under  the  permanganate  treatment  hyixHiemiicully  the  patient 
recovered.* 

Ca8e:.s  Xi,  H4. — Tlie  pennaiignnate  treatment,  followed  l«y  recovery,^ 

Cahes  ;i5,  3t>. — Two  cases,  a  man  of  thirty-f*even  and  one  of  fifty-six  years,  the 
one  having  taken  12  grains  (t).7H  gni.l,  the  other  30  grains  11.94  gm.).  of  m<jrphin. 
in  each  case  the  respiration  nearfv  failing,  were  treated  with  forced  respiration 
and  hypodermics  of  permanganate,  with  recovery  as  a  result." 

Cask  S7. — A  man  had  taken  IG  grains  {1.04'  gm.)  of  morpliin  sulphate.  He 
was  comatose,  the  respiratiuiis  were  ^hallow  liut  not  decreJised  in  number,  the 
pupils  were  narrowed  to  a  pin-point,  the  skin  wns  cold  and  clammy,  and  the  urine 
was  suppretjsed.  The  treat  men  t  included  the  permanganate  Holutirm  hy  the 
mouth  and  stryehniii  hypodrrmicaUy.     Kernvery." 

Case  38. — A  youtli  nf  eighteen  years  had  taken  20  grains  (1.3  pm.)  of  mor- 
phin sulrdiate.  He  was  eoniutosc,  with  respiration:*  4  a  minute,  an<l  pupils  "at  a 
pin'rt  point,"  The  trciument  was*  by  atropiu  and  strycbriin  hvpoderrnically,  and 
permanganate  both  by  the  mouth  and  hypodermically,  and  was  followed  by 
recovery.'" 

CAs'n  SS'.— A  hoy  of  seventeen  years  bad  taken  fi  grains  (0.39  gm.)  nf  morphin 
sulphate.  Was  cynnosed,  with  respirations  only  nlidnmiual  and  40  a  minute, 
puUe  ItiO.  and  tempeniture  lOl'*  F.  In  treatment  atropin  and  coffee  were  used 
without  cifcct.  Then  rtifro</!tja'rii:,  ^  of  a  grain  (0.0013  gm.),  was  given  hypoder- 
mically, repeated  in  un  hour.     Ree^ivery. 

»  J.  D,  T.  Be<kelt,  lAinr/i,  I.ondon,  18^0,  vol.  ii.,  p.  RM. 
»  W.  L.  Pvle.  Med.  A'«r.s,  Pliiladelphift.  1S04,  vol.  Ixiv..  p.  514. 
»C.  K.  Joiiiiwin,  tfe.V.,  Fhilad*4phiu.  1804,  N    S..  vol.  xxxii.,  p    104, 
*  J.  S.  Cur^vmler,  ihu/.,  PJiilndrlnbiii.  lK(t4.  vol.  Ixiv.,  n.  mm. 
»T.  .1,  M.  Lhu^uv,  >/«/.  Rf'rnnf.  N.-vv  York,  IRO/i,  v.4.  xlviii..  p.  858. 
•C.  H-  Cwll.'Tid.T.'ifriV/.,  New  Y..rk.  IHM,  v»I.  xlvi.,  p.  .145. 
'  EWrt  and  Putnum.  Ihitt..  New  York,  I8(»f>,  vol.  xlvii..  pp.  301-308. 
».l.  D.  V(»»rheis,  ihitf..  New  York,  181*5,  vol.  xlviii.,  p.  7*S8. 
■  Brit.  Mnf.  Jntir..  London,  1H*»(i,  vol.  i.,  p.  82. 
w  A.  C.  McDonald,  Metf.  Rreord,  New  Tork,  1895.  vol.  xlviii.,  p.  4fi6. 
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Case  40. — A  man  received  3.7  grains  |0.24  gm.)  of  morpbin  liypodermicallv. 
His  respirations  were  8  a  minute,  pulse  40,  tonipernture  in  the  anus  97.2**  F.  lie 
wad  uneonBeiou**,  and  a  reddinh  Hul^l  exudoit  i'rom  hi:*  mouth.  He  was  treated 
with  nfropin  hypodermically  auU  recovered.' 

Case  41. — A  man  of  twenly-eight  yearn  had  taken  ti  ounces  (170  gm.)  of 
opium.  He  wa-*  comatose,  with  pupiU  contraeteti  t^j  "ii  piu's  point,"  and  pulse 
slow  and  full.  Treatment:  atrupin,  artificial  renpiration,  ana  the  taradic  cur- 
rent.    Recovery.' 

Case  42. — A  woman  had  taken  by  mistake  a  hidf-teaspoonful  (»f  morphin  sul- 
phate. Fifty-five  niinuten  later  moderate  eme^is  had  just  been  obtained,  and  soon 
after  the  stomach  wa**  wi'll  washed  out.  Atrupin  sulphate  was  given  hypoder- 
mieally — at  firwL,  ^^  of  a  gniin  (l>.0027  gm.) ;  then  at  intervals  of  hlU-eii  minute« 
|i^  of  a  grain  (0.0(14  ^m.) ;  and  later  i>ortions  of  J  of  a  grain  (O.OOSl  gm.).  Cutlee 
wa4i  admin i:*tered.  coffee  fluid  extniet  byi>odermicaUy,  and  frictions  and  tlie  fa- 
radio  current  were  applied.  After  the  fourth  injection  of  atrnpin  the  pupiU  began 
to  dilate,  and  in  an  hour  rovrred  about  one-lmlf  of  tbe  irirf.  "Tbi-y  rt'miiined  at 
this  degree  ofdilnlation  and  utterly  unrL>spousive  to  light,  with  cujijuiictiva  ini»ensi- 
ble  to  umi'h."  I>uriii>r  the  dilatation  uf  tbe  pujuls  the  re^piratiousi  continued  to 
grow  slower  and  nioru  shallow,  the  pulse  more  fretpient  and  feeble,  the  surface  more 
cold  and  mil*?,  with  Liiereasinir  sopor.  The  administration  uf  the  atropin  salt  was 
continued  six  hours,  and  in  all  1^  grainn  (0.0688  gm.  |  were  given  8ubclltaneou^ly. 
Five  hours  after  iIil*  first  dose  of  atropin  the  respiratiunH  were  7  a  minute,  the 
pulse  140.  At  the  time  of  the  last  administration  tlic  respiration  and  the 
pulse  be^an  to  irmirove,  and  five  hours  later  the  respirations  were  14  and  the  pulse 
100  a  muiute.  The  period  of  profound  coma  waa  fourteeu  hours,  after  which 
there  was  recovery  without  iiulovvard  .-ymi»torns.' 

Case  43. — A  woman  tonk  from  lo  to  20  grains  ((».E>7  to  1.29  gra.)  of  morphin. 
The  respirations  were  at  one  period  as  slow  .-w  2  a  minute,  the  pupils  being  con- 
tracted to  a  pin-point.  Under  hypodermic  administration  of  atropin  there  wa-i 
recovery.' 

Case  44.— A  man  of  thirty-two  years  had  taken  51  grains  (3.3  gm.)  of  mor- 
phia. The  respirations  wore  very  irregular,  tbe  face  cyanotic,  the  lips  purple, 
the  pupils  coiitrueted  to  a  point,  .\fter  the  poison  bad  been  in  tlie  stomach  thir- 
teen hours  the  stojnaeli-pump  was  u.sed  along  with  other  treatment — atropin, 
oafTein,  galvanism,  and  flagellations.     Recover}'.* 

Case  45. — A  woman  of  forty-three  years  bad  taken  3dmmc«(ll  c.c.)  of  tincture 
of  opium.  The  respirations  were  shallow  and  irregular,  the  pulse  90,  the  pupils 
contracted,  and  tlie  patient  could  not  be  aroused  even  with  the  use  of  the  battery, 
but  rallied  under  bypoilerniic  admiuistratHm  of  aironin.' 

Case  4*5. — A  woman  of  twenty-nine  years  had  taken  2  ounces  (56  gm.)  of  pre- 
pared opium.  iShe  was  comatose,  with  reapirations  4  or  5  a  minute.  Treatment, 
atropin  hypodermicaily.     Recovery.' 

Cask  47. — An  infant  of  three  rnftnths  was  given  n  teaspoonful  of  laudanum. 
It  became  somieonmtosc.  there  was  vomiting,  and  tbe  jmpils  were  contracted  to  a 
point.  Two  and  a  half  minims  (O.lii  r.r.)  of  solution  of  atropin  sulphate  were 
administere<l  with  sinuig  coffee.     There  was  recovery.-^ 

CASE8  48-57.— Ten  cases  of  poisoning  by  morphin,  treatment  with  atropin, 
and  recovery." 

Case  58.— A  woman  of  twentv-eight  years  took  IGgrainn  (1.0.*5gm.l  of  morphin 
sulphate  and  was  found  in  complete  narcosis.     Under  treatment  with  hypodermic 
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injections  of  ammonium  r^rbouate  und  belladonna  life  was  maintained  and  the 
ptilieut  rallied.' 

Case  59.— An  infant  of  fnn'  tiionth  was  given  three  dropa  of  luuduiiuni.  Be-: 
came  8einit:omatose,  and  at  one  time  renpiration  ceased.  Artificial  rexpiratioa 
with  nutrient  enemata  was  eniphiyeil,  and  the  child  recovered.' 

Cahe  00.— a  child  of  Hfty-fonr  himrrt  wai*  given  i  of  a  frrain  (0,016  pn.)  of 
ninrphin.     It  was  found  eyanotic.  with   respiratiunn  3  a  niintite,  and  barelv  per-, 
cepLibU?  pulflc.      Under  treatment  with  imniersiunp   in   hoi  water,  hypodcrmii 
injections  of  whii*kyj  and  eneumtu  of  strong  coffee  the  iliild  recovered.* 

Case  til. — A  woman  took  92  grains  (6  gni.)  of  opium  and  became  comatocic. 
Slie  was  treated  with  injections  of  ^  of  a  grain  (0.02  gm.l  of  strychnin  .sulphate 
iind  J  of  a  gniin  (O.Ol  gm.)  of  atropin  Miliiliatc,  and  recovered.* 

Cahe  62. — A  man  of  twcnt^'-cme  smoted  opium — 120  pilU  containing  from  3 
to  5  ^rain.-*  (0.19  to  0.32  gm) — daily  for  two  or  three  days  and  was  poisJoned.  Res- 
pirations 12  or  13  a  minute,  pulse  feeble  and  rapid,  pupiU  contracted,  and  face 
haggard.  Uc  wa^  treated  with  kumias  aiid  brandy,  und  atruptn  hypodermically. 
Partial  recovery.* 

Cask  63. — A  man  took  an  unknown  quantity  of  laudanum.  The  respiration 
failed  at  limes,  but  wa.s  renewed  by  artiticinl  means.  Tupils  .strongly  contracted 
and  not  reiihonsive.  Twelve  hours  atW  tite  poi8on  was  taken  the  patient  died 
from  heart  tailure.* 

Ca^E  64. — In  a  case  of  death  by  morpliin  poinoning  the  HUtopsy  revealed  inter- 
stitial empliyiit'niaa:^  a  rc^'ult  of  U>ng-conLinued  artiticial  respiration/ 

Case  65. — A  child  of  llirce  years  nuflering  from  searlutina  was  given  about  X 
grain  (0.065  gm.}  of  opium,  became  comatose,  and  died  two  hours  after  the  poisonj 
was  given.     The  nuiLOUS   membrane  of  the  stomach   was  subacutely  inflamed. 
From  tlio  conli-tili(  <if  the  s^ttomucii  ii  trace  of  niorjiliin  and  meeonic  arid  etttimatctl 
at  j^  of  a  grain  (O.UlfOG')  gm.|  were  obtained/ 

Cask  66. — A  Cliinaujanof  Iweiily-Ki'vcn  yean*  look  62  grains  (4  irm.)  of  extract 
of  opium.  Atropin  w^ts  uued  in  treatment  without  much  cH'eet.  The  symptoms 
were  those  of  mor|>hin  ]ni]soning.     The  autopsy  showed  hyperemia  of  the  brain.* 

Case  07. — The  body  of  a  .suicide  was  ftmnd  two  days  after  death,  moqdiin, 
strychnin,  and  copper  salt  being  found  in  his  rfj<ini.  About  8  gniins  (0.5302  gm.) 
of  morpbin  were  found  intht*  stomach,  a  small  quantity  in  the  intestines,  none  in 
the  liver  or  the  gall-bladder,  and  an  abundance  in  the  urine,  the  blood,  and  the 
secretions  of  the  mouth  and  noi^i\  and  none  in  the  bruin. ^^ 


Postmortem  Appearances. — Morj)hin  poisoning  is  not  distin- 
gtiyicd  troiii  other  modes  of  death  hy  any  peculiar  ap]>eaniuccs  at  the 
autopsy.  The  hloo+I-ves^els  of  the.  brtiiii  arc*  oitmnionly  very  full,  and 
Jrn]uently  witli  effusion  l>et\veen  the  brain  menilmines  and  into  its 
ventricles,  (^'onfrestiori  of  the  hmgs  \>  generally  tomid.  The  pujnls 
sometimes  remain  contracted  ;  more  often  they  are  of  ordinary  size  or 
dilated,  a.«,  indeoil,  in  some  cases  they  arc  before  death.  The  blood  is 
usually  fluid  and  dark  hi  color.  T^pon  openni^  the  stomach  the  atten- 
tion slioiild  Im-  dirt*cted  toward  [>erceivinjf  any  oiior — (*.  c,  whether  or 
not  it  Ik!  that  <tf  opium.  It  i.s  only  in  case  of  poisoninc  with  lH>p]iy 
preparations  that  fragments  in  the  stomach  are  liable  to  reveal  a  source 

'  \V.  C.  Coffee,  Mrd.  and  Surp.  Rrporfrr,  PhihidclphU,  1P82,  vol.  xlvii.,  p.  697. 
»  W.  P.  Mnrijan.  Brit,  MM.  'juur.,  lS8ft.  vol.  i.,  p.  860. 

*  W.  Judklns.  Med.  Recfn-d,  Now  York.  18S.''>.  vol.  xxviii.,  p.  151. 

•  H.  C.  Woivd,  Vtiir.  Med.  Muff.,   Phihidplpbia,   lft»4,  vol.  vi  ,  p.   747;   Schnidt't 
Jnhrh.  d.  Mrd..  vnl.  ccxliii..  p.  24. 

*.T,  Collins.  Mfd.  Rnord,  New  Ynrk.  IBW.  vmI.  xxxvi..  p.  288. 
■  n.  W.   Have*,  Brif.  Mrd.  and  Surp.  Ji»ur.,  v(A.  W..  p.  BiM. 
T  M.  MendeWhn.  ScHmidrn  Jakrh.  d.  Mrtl..  1887.  vnl.  ccxv.,  p.  144. 
»  J.  Prieetlev,  Hrit.  Med.  Jour.,  lHfl*1,  vol.  it.,  p.  115a. 
•C.  PHii^r/Sehmidt's  Jahrh.  d.  Mrd.,  1887. 
"  DragondorfTB  Orffanisehe  Oi/te,  1872,  p.  130. 
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of  morpfain  poisoning.  No  local  irritant  action  on  the  mucous  mem- 
brane results  from  morphin. 

Chemical  Tests  for  Morphin. — In  the  first  place  the  chemist  is 
to  keep  in  mind  the  distinctive  molecular  character  of  this  alkaloid. 
Its  well-known  avidity  for  oxidation  is  not  indiscriminate  toward  oxi- 
dizing agents.  The  first  product  of  its  oxidation  is  oxydimorphin 
(C|7H,(,N03)^  or  pseudomorphin.  By  further  oxidation  it  yields  a 
number  of  distinctive  color-products,  undetermined  .members  of  known 
series,  variable  derivatives  of  the  several  color  roots  of  morphin.  The 
color-forming  nxits  obtained  as  the  ultimate  chemical  fragments  of  the 
morphin  molecule  are  morpholin,'  phenanthrene,  and  possible  deriva- 
tives of  naphtalene.  The  synthetic  pnxluct  named  by  Chastaing  "  mor- 
phin-blue  "  ^  gives  example  of  these  color  com|K)unds.  There  are  also 
a  phenolic  hydroxyl  and  an  alcoholic  hydroxy!,  causing  other  reactive 
capabilities  of  morphin,  its  free  solution  with  fixed  alkalis,  its  picric- 
acid-like  products  with  nitric  acid,  its  ready  conversion  to  codein  and 
to  other  derivatives  by  substitution  of  acid  or  alcohol  radicles. 

When  morphin  or  one  of  its  salts  is  taken  or  obtained  by  itself — 
that  is,  nearly  or  quite  free  from  intermixed  matters — it  can  be  identi- 
fied by  tests  as  follows  : 

1.  Tests  by  Iodic  Acid. — There  are  two  very  different  iodic-acid 
tests  for  morphin  ;  th&se  are — (1)  The  test  with  iodic  acid  followed  by 
ammonia  (Ix»fort*8  test),  giving  the  mahogany  color  of  a  morphin  de- 
rivative ;  (2)  the  onlinary  test  with  iodic  acid  and  starch,  giving  simply 
liberated  iodiu  and  a  blue  color.  The  test  witli  iodic  acid  and  ammonia 
is  distinctive  of  morphin ;  the  test  without  ammonia,  although  it  has 
been  mucli  more  in  use  and  in  the  b<K)ks,  is  not  distinctive  of  morphin, 
but  is  a  test  for  any  reducing  ag(^nt  of  sufficient  intensity.  The  two 
tests  are  equally  delicjito :  the  former  (Lefort's)  has  positive  value  in 
proof  of  the  presence  of  morphin  ;  the  latter  (without  ammonia)  has 
negative  value  in  proof  of  the  absence  of  morphin.  In  both  tests  the 
iodic  acid  acts  as  an  oxidizing  agent  up<»n  the  morphin.  The  ammonia 
usetl  in  Jjcfort's  tost  at  ouce  decolors  the  iodin  and  develo|>s  the  color  of 
the  morphin-oxidized  product.  Either  of  these  tests  may  l)e  made  upon 
a  spot  of  dry  residue  from  cva|>or:ition,  or  U|>on  a  just  ]x'rct»ptihle  frag- 
ment of  a  solid  to  bo  t(^'^t<'d  ;  in  either  cjiso  on  the  white  siirface  of  a 
clean  dry  p<»rcolaiu  ova}>orating  dish. 

For  the  test  distinctive  of  morphin  (Lofort's)  add  a  drop  of  a  solu- 

*  Mor|>honii    hiis  tlu'   stnn*t»m'.    HX(^  \0.     It  is  relutwl  to  oxuzin, 

^TH,  — (ML 
CII    -Oil  (,114 

HK  ().  uikI  nhoiioxiizin,  HN  <>.  lite  Iitttor  boiiii;  tli*-  nucleus  of 

wi'U-known  l>Iue  iind  violi-t  r<>jil-tur  mlors  of  (li*t('rniin<*(l  constitution  (see  (iuftn'i*chi'i» 
Afhiloiffp,  Kun/.o-Knui^c,  Borliti.  iSOtl ;  Kii<)rr.  "On  M«»r|>holin  ftjn «  Svnthetic  PrtxJ- 
iict."  Pharm.   Cnifrnlhl.,  ISitT). 

»  Chastftini;  Miui  Bjirillot.  V'>mpf.  rnfl..  1888.  vt.l.  ov..  yy.  '.HI.  1012;  Jour.  Chem, 
Sof.,  vol.  liv..  1).  }*}■')  ■  f\irther.  "  ChtMniral  Bihliot^ruithv  of  Mori)hin,"  Pharm.  Arch., 
1898. 
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tion  of  i(xlic  :iri<l  antl  Iriivc  for  tvu  m\nuU'^,  If  tin-  vnlm*  of  free  uxlin 
anfM'jirs,  (Irv  ami  <vin  lully  \v:isli  (»tt'  tlu'  iodiii  hy  tluiuiiiir  over  it  n  drop 
or  two  of  fhl(»r<)fontij  rvpwiliug  until  tlic  r^ptjt  is  rolorluss.  I^t  the 
residual  spot  dry,  nnd  add  a  dr(>p  or  two  of  Hrnnmnin-watcr  of  about  10 
jMT  (Tilt,  stn'iiirtli — <*!ioii(:li  to  Ktivc*  fn^e  moiivmia  aftor  at^-tion.  A 
rnnhopmy  i-olor  indioatfs  inorpliiiij'  tlie  o(tlfir  ix-iii^  Th;it  of  inorpLin 
oxidation  pr<Hltirts.  Tiio  (IrcaiiUtl  c*ld<tn»fonn  solution  (itself  nViowinji; 
an  ittdi!!  iidijr  if  the  imjrphiii  Uil^  Wvn  in  i-tmsidenihlr  fjimntity)  may 
bt'  rvaponiti'il  for  the  either  test,  to  the  residue  a  drop  of  very  dilnte 
st4ire!i  [jaste  being  added,  when  free  itxlin  will  be  shown  by  a  blue  €X)lor 
in  tlie  stan-li. 

This  negative  test  may  better  be  made  lirst  by  itself,  thus:  To  the 
resiihml  sjmt  on  white  jiorcclain  add  a  drt»|)  of  very  dilute  statvli  sohi- 
tiou,  evaponite  to  dryness,  etH>l,  nuvjsteu  with  the  solution  oi'  'uhWv  aeid 
from  the  point  of  a  ^lass  rrHl,  mid  wail  lor  the  hhie  eolor.  Xow, 
whether  or  not  the  blue  color  of  JoiIizinI  stareli  bo  olitaiiie*l,  the  |K)sitive 
test  may  be  made  at  thif^  ]K>int  by  adding  a  drop  or  two  of  ammonia- 
water,  n  slight  excess,  when  the  nudiogriny  enl(a\  iit  once  or  after  a  few 
minutes,  iudi<'ates  morpluii.  Tins  fovni  ol*  the  test,  with  the  disiulvun- 
tage  of  thi'  lihcnited  iodin  Avhieli  has  to  he  (akiti  into  colorless  eornlii- 
natiou  with  sufiicieut  aniniouia,  has,  however,  the  advantage  of  avoiding 
the  washing  of  the  residue  by  chloroform  with  possible  ■waste  of  mate- 
rial. Lrfiirt  n'^oniniemls  the  iipplieattfiu  of  the  test  jis  follow>  :  Narrow 
strips  of  Hltcr-pa]M-r  ari-  wet  with  a  ennrentrjited  si^hitioii  of  the  extracted 
matter  to  Ih"  tested^  the  .strips  di'itnl  ami  wet  ag^iin  sevend  times.  The 
driwi  strip  is  then  moistened  with  llie  solution  of  iodic  acid,  partly 
dried,  and  then  moisti-ned  with  ammonia-water  enough  to  leave  a  sliglit 
exetvss  of  the  latter.  The  n>aliog:iny  eolor,  extending  in  the  pajK-r  as 
far  as  it  was  wet  at  first,  is  an  evi^U'Ucc  of  morphin  and  is  rpiite  per- 
manent. 

The  lihemtifin  of  ir»din  from  iiKlic  acid  is  elfeetcd  jn'omptly  by  many 
reducing  agents,  such  as  extractive  matterss  fi'oni  animal  tissues  or  from 
medii'inal  drugs,  many  Inorganic  conijMiiinds,  etc.  As  a  reaction  of 
!norphin  i(  is  highly  delicate,  mi  thiit  when  the  proportions  of  iiKlie 
acid  to  starch  are  right,  a  distinct  starch  color  can  be  obtainetl  from 
0,01  mg. — according  Ut  Diipn-,  fn^m  0,0()r>o  nig.  Tlie  right  projwir- 
tionK  of  iodic  aeid  and  starch  should  be  adjusted  by  a  coutml  test  ujion 
inor|ihin,  otherwise  the  tc!*t  mav  fail  of  its  lull  delicacy  or  even  fail 
nltoge.her. 

The  test  by  iodic  acid  vvitli  ammonia  (Lefort's  test)  is  distinctive  of 
morphin  s<i  far  as  a  single  color-ri-aetion  «m  !>e  iTlied  upon.  In  the 
lalHinitorv  of  the  writer  the  ap]>li4atiiKi  of  tliis  test  to  numerous  extracts 
froi!i  various  orders  oi'  putn'lie<l  animal  matter,  by  ditlerent  miKles  of 
extraction,  has  in  no  case  so  far  given  a   fallaci<ms  indication.     The 


>  J.  L(!f«irl,  Ji'ur.  Pharm.  et  tfe  Chim..  Turis,  IHfil.  Vf>l.  xl.,  p.  97;  ZrHarhr.  anal. 
Chem.,  vol.  i.,  y.  KU  ;  A.  Dujirc',  Chnn.  AVi/'.s.  vnl.  viii.,  )..  *J(i7  ;  I>.  L.  Duvnll,  JeHt\ 
Amer.  Chem.  .SV»r..  IHH-I.  Vdl,  svi..  p.  SOi.  Lefurt's  satire  artiolo  VfKtn  Forensic  Exam" 
inaiion/or  Morphn  is  ino«t  viiltiable. 
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delicacy  of  this  test  niiirly  L'i|uals  tluil  tit'  FhWuIc'!*  tet^i.  DuvoU  tijiinti 
that  TE^iVff  *^^*^  jrrain  (O.OWOl  ^ni.)  of  puix*  iiiorphiii  wouM  n-spond  lui- 
luLstakabiy  to  llir  lA'ffirt  trwl,  Iml  in  ilir  prcstMice  of  .-^uch  fort'i^i  nuiltt;r 
ivs  is  Jilmijst  iin:ivoi(hib]e  in  cxtrafti^ni  from  tir*suc*5  nr  fwxls  hi*  would  not 
chiim  to  recognize  less  thun  -^^^  of  a  j^r.iiu  (O.(i0(M)r>  j;ni.).*  It  is, 
tlioreforo,  s/imi^wliat  less  delieate  than  the  i<Kli(*-and-stareh  test,  and  tlie 
latter  !ias  a  fiirthcr  [tnietie^l  advaiUrix*',  in  it--*  nej^ilive  hearing,  thai  the 
bhie  is  in  eivntnist  witli  ntnininn  i-olors  of  extraetive  rnatlers. 

2.  The  Test  by  Ferric  Chlorid.' — For  this  test  the  material  is  liest 
taken  in  tlie  solid  stnte;  a  fragment  of  it»  t>r  residue  by  evajHiration  of 
two  or  three  drops  of  solution  several  tlrnrv;  tm  the  same  sjMtt.  always 
on  white  poreeluin,  is  moistened,  from  the  poini  of  a  jj^Iass  rcnl,  with  ferric 
ehlorid  s(dMtion(l  :  I -">  or -JfJ).  There  slioiihl  be  no  fnu*  acid  in  the 
reagent,  tuul  it  >honld  not  be  basiil  enongh  to  1h*  at  all  tnrbid.  With 
morphin  or  its  salts  a  blue  color  is  obtained — a  somewhat  pi'rmaneiit 
ff>I(vr — with  excess  of  the  reagent  lieeoming  greenish-bine  {see  IMate  7, 
No.  4).  This  is  one  of  tiie  lea^t  d^Iieat^'  of  rlie  tests  fbi-  niijrphiii.  As  a 
reaction  It  involves  the  formation  oMi'rron>  salts  and  fif  oxidation  jvrod- 
nets  of  nii>rpbin,  bnt  it  is  likely  that  the  main  cidor  [mKluet  is  a  pheuelic 
compound^  of  (he  nnredneed  fi'rrie  ba.st\  Among  alkaloids  of  ordinary 
oeourrenee  this  eolor-test  is  distinetlve,*  (treat  nnmViers  of  animatio 
eom]Hunnls  having  [iheuolie  hydroxyl  in  thrir  stnirtnre  with  ferric  salts 
give  a  bine  or  |>nrtlv  bine  eoh^r  ;  the  homohti^nus  phenols,  grdlir  acid,  and 
tannins  (the  iri>n-tunniii  inks),  salieylie  acid,  ami  wintefgreeu  ftil  giving 
like  eolor.'^  Tlie  bhie  color  ]>m<inee<l  by  morphin  with  ferric  eldorid 
is  change<l  to  orange  fading  to  yellow  by  iiitrie  acid,  and  the  same 
orange  changing  U*  yellow  is  iIcvcIoikmI  nptm  tn^ating  the  alkaloid 
initially  with  nitric  acid. 

As  for  pntrefaetiou  products,  the  writer  can  only  siy  that  in  gi*eat 
numbers  of  tests  of  the  extracts  of  putretie<l  tissue  Xo  which  he  lias 
appliixl  the  ferric  ehl«H"id  test  he  has  not  obtaiiu'^l  thrn'wttb  the  morphin 
reaction,  except  in  analyse?-  when  the  prtsenee  *if  niorpldu  wa>  other- 
wise establishctl  beyond  fpiestion.  Even  when  morphin  ha<l  K-en 
nddcfl  by  the  cl»emist»  as  in  the  contr^d  analyses  ol"  J)avoII  (p.  4")<i) 
and  Smith  (p.  4o7),  the  tjiuuitity  of  the  nwivphin  tn  l!ti'  pnlrefaetivo 
matter  nst^l  was  not  usually  lai^  cntmgh  to  res|>ond  to  this  test,  owing 
to  itj-  lesser  delicacy. 

The  test  by  ferric  chh>rid  ami  ferrieyanid  of  jK>t4issiuin  (c-sseatially 
dift'erent  fnmi  the  tot  by  ferric  ehloriil  alone)  is  merely  a  reaction  of 
I'lMhietiou  liy  morphin,  the  einef  or  only  bine  piinhiet  being  ferrous 
ferrieyanid  or  ferric  fernK»yanid  or  Ixith.     Thi^sc  pitKlncttt.  nintaining 

>  Jour.  Amcr.  Chem.  Soe.,  ISM.  vnt  xvi.,  p.  W)7. 

'Vellctier,  Ann.  ,ie  CMm.,  18H2,  Ser.  2,  vol.  t,  p.  210;  ibtti,.  Ift^fi,  v-l.  Kiii., 
p.  I3o.  *  So**  p,  497. 

*  pHjudomorphin,  j^nid  to  jrivc  lhi«  tn«l,  mx-onlliiir  lu  lli***^',  i*  ili**  t*Amt*  hi*  <>xy«li- 
mor]>hin,  the  most  rvndy  nxidrttion  pnnliict  nf  ituirftliin  (p.  litl) :  fiirtbor.  w*  ti>  the 
Hruc*tunw>f  nxydirnorphin,  sw  Oftnckwortl  lArr/i.  Pfiarm.,  1(*!*1.  vntwxxviii..  p.  '(T^), 
who  olnimi?  thnt  thJ!!  compound  contHiiiH  tin-  four  hydnmyU  of  two  luciti'culi*^  of  mitr- 
phiii  intsct. 

*  Spc  the  writer's  Orfjttnir  AnaljfnU,  p.  %W\. 
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been  added,  and  here,  after  the  recommended  extraction,  a  clear  mor- 
phin  reaction  was  obtained.  In  an  investigation  by  Professor  Vaughan 
(sec  section  on  Ptomains  and  Other  Bacterial  Pnnlnct^  in  their  Rela- 
tion to  Toxicology,  p.  692)  the  extracts  obtained  by  Dragendorff's 
metliod  from  anaerobic  putrefaction  of  animal  matters  gave  blue  trolors 
in  Frohde's  test,  alike  in  those  portions  to  which  morphin  had  and 
those  to  which  it  had  not  been  added.  In  the  work  of  Professor 
T.  G.  Wormley  in  1890,*  in  the  analytic  recovery  of  morphin  from 
the  urine  of  opium  patients,  from  the  blood,  and  from  fresh  organs  of 
animals,  with  extraction  mainly  by  amyl  alcohol,  he  dei>endc<l  espe- 
cially upon  the  test  by  FrOhde's  reagent. 

The  sensitiveness  of  the  molybdic  and  sulphuric  acid  test  enables 
rTins  of  a  grain  (0.00001  gm.)  of  morphin,  even  when  slightly  con- 
tEtminated  with  extractive  matter,  to  give  a  decisive  reaction. 

4.  Other  oxidizing  asents  in  concentrated  sulphuric  acid  ^  have 
been  used  in  color-tests  for  morphin.  Titanic  acid  instead  of  the 
molybdic  acid  gives  a  pink-violet  to  a  brown-red  color.  Concentrated 
sulphuric  acid  alone  and  cold,  when  free  from  traces  of  nitric  acid,  gives 
no  color  to  morphin  free  from  traces  of  other  opium  alkaloids.  On  warm- 
ing by  the  water-bath,  purple  to  brown  colors  are  developed.  In  Pel- 
lagrins test'  the  portion  is  first  dissolved  in  hydrochloric  acid,  then  con- 
centrated sulphuric  acid  is  added,  and  the  mixture  Ls  evaporated  on  an 
oil-bath  at  100°  to  120°  C.  The  presence  of  moq>hin  is  shown  by  a 
purple  color  at  the  edges,  and  after  evaporation  of  all  the  hydrochloric 
acid,  a  red  color.  Dissolved  again  in  hydrochloric  acid  it  becomes 
violet  when  neutralized  with  sodium  bicarbonate.  If  hydritxlic  acid  is 
added,  the  color  changes  to  green  and  becomes  soluble  in  ether,  which 
it  tints  purple.  In  another  test,  if  a  trace  of  nitric  acid  is  added  to  the 
sulphuric  uci<l,  or  if  added  after  warming  the  alkaloid  with  pure  sul- 
phuric acid,  a  rose-red  color  is  obtaincH.1,  soon  turning  brown — ^the  test 
of  Enlmann  and  of  Huscmann.  Potassium  j>erchlorate,  used  as  just 
above  directed,  gives  rise  to  a  dec|>-brown  color  (Siebald). 

Otne-mr/ar  and  ftulphuric  acid  are  used  in  a  very  delicate  morphin 
test  as  follows  :  T!)e  residue  to  be  tested  is  evaporated  with  from  two 
to  eight  times  as  nuich  cane-sugar,  and  to  the  dry  residue,  wiien  cold,  a 
dn>p  of  concentrated  sulphuric  acid  is  addeil,  the  reaction  giving  a 
purple  color  changing  to  bhxxl  red  and  fa<ling  with  other  colors. 
Uranium  acetate  gives  a  reddish-l>n»w!i  color,  and  on  further  addition 
of  alkalis,  a  deep-red  precipitate  (Tjamal).* 

">.  Formaldehyd  Test. — The  reagent  for  this  test  is  concentrated 
sulphuric  acid  intermixed  with  an  equal  volume  <tf  the  40  ]>er  cent, 
solution  of  formahlcliyd.  The  dry  residue  or  material  to  be  testtnl  for 
morphin,  on  wliite  j>orcelain,  is  touched  from   tl»e  ]x>int  of  a  glass  rod 

»  ■WdmiU'V,  Vnir.  yfff.  Afnp.,  1890;  Chmi.  A>ir«..  vn).  ]\ii..  j)p.  fio,  70.  00. 

•  Prvjifott,  Amfr.  Jour.  Pharyn.,  lS7tJ,  vol.  xlviii..  y.  *;2 ;  \  ulfiuis,  Pharm.  Cen- 
iralhalle,  vol.  xxxit..  ji.  2:il. 

^  fl.  r<'llairri,  (iaz.  chhn,  ifal.^  1877,  vnl.  vii..  p.  297;  Jtmr.  Chem.  St)C.,  vol. 
iTxii.,  p.  808!  *  /ft''/.,  vmI.  Ixviii.,  pt.  ii.,p.  876. 
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■with  tlii*  nvi^oiit.  Prc^cnct,'  ni'  rnitr|)liiu  is  indicatctl  l>v  a  pur[)le  to 
\'ut\v\  mliir,  thiliiig  vrry  slimly.^ 

I).  TIk'  ^t'luT.il  ]ir('ci[»it:Uiii^  ivugontr* — MKlin  witli  |itttiiNsium  iodide 
potassium  nKTi'iinc  'hhVuIj  pi»tnssiiiiii  lilstnntli  ifxJid,  i>lio>plKiiin)lvlKlif 
ticul,  etc. — jfive  tpntt^  complete  ]>rriipitati»m  with  nutrpluu.  The  pre- 
cipitate \)y  pliiisplnitu(»!ylHlat*'  dissolve's  in  amnnmiiv  witii  :i  blue 
color.  The  precipitate  hy  fixeil  alkalis  is  freely  n\lissolvod  by  their 
excess;  that  l»y  aninuniia  i>  Init  slightly  rcdissolved. 

7,  The  Identification  of  Morphin  Crystals. — For  this  purpose  the 
free  alkaloid  is  prcfirahle  to  its  salts,  aud  alcohol  uf  aUoiit  J*-')  per  cent. 
is  the  more  favomhle  solvent.  S<^ihitio)i  in  aitnnonia-watcr  ha**  UetMi 
employed,  \ni\  is  not  to  Im*  rccimimeiuh-d.  In  nipid  crystallizjition, 
snch  as  (H'ciirs  in  coolin^^  a  warm  alcoliol  solution,  only  needles  are 
ohtjiined — ^not  <listinetivr.  The  iTystallization  should  be  slow  enough 
to  give  columns  wlinse  end-surfaces  will  clearly  8how  their  bonndar)'- 
liucs.      To    retard    or  even   prevent  altogether   the  eva[>oration  of  the 


Fig.  St.— Morphin  itj-sUiU  frnm  alcohol. 


FiQ.  56,— Morjihin  crystals  from  atiimo- 

ai&  solution. 


aleoLol  soUition  it  may  l>o  dropjjed  upon  a  watch-glass,  whieh  is  then 
eoviTetl  with  another  watch-glass.  It  serves  better  still  to  ]>lace  the 
solution  on  a  Match-glass  nr  a  glass  slide,  tnuler  a  .-^mall  bell-jiir,  and 
plaei*  also  underui-atli  a  small  mil  of  filter-paper  wet  with  al('(>hol.  To 
obtain  cry^tals  from  a  miinite  amount  of  DH>rphin,  such  tts  that  extracted 
from  tisHUt^  <)r  other  mixtur^^s,  a  final  residue  of  such  extractions  is 
treated  witli  warru  alcolutl,  in  icpi-atcd  porti<His  of  only  a  drop  or  two, 
and  the  sfduli*ni,  euneeutrateil  if  nce<l  be,  is  draiuetl  into  a  cavity  four 
or  five  inillitnetei-s  widi'  on  a  glass  f^urfacc.  A  suitable  receptacle  is 
ninth*  hv  a  section  of  glass  tubing  cemented  ujMin  a  glass  slidt:  with  a 
little  fwindllii.  From  time  to  lime  the  result  may  h<*  obser\*ed  under  a 
jiower  of  'd)  ilianieters,  wbieli  is  suitxible  ibr  the  full  examination  of 
crystals.  M4ir|)lnn  cr\'stalli/es  in  eoliuuns,  single  and  grouped,  of  the 
orthorhombic  system,  with  hexagonal  end-surfatvs.     The  crystals  begin 

»  0.  Istniti,  lini.  Soc.  SetinU  'Hn  Bucurrsn,  1898.  vol.  vii.,  p.  168;  Prescott, 
/Virtr.  .IrrAirw,  1001,  vol.  iv.,  p.  8il ;  Jour.  Soc.  Chem.  Ind.,  1898,  vul.  xvii.,  p.  954; 
K4»bort.  Apoth.  Ztg,y  1899,  vol.  xxxvii.,  p.  25[l 
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to  lose  their  crvstulliziitioii  water  (out?  molecule)  at   70^   C. ;   more 
nipiaiv  at   fnmi  "lOO^  to  120°  C.     TIu-  i.lkalt*Ml   Mack 


OUi 


\h'{ 


ore  uu' 


h- 

!ng  and  melts  at  about  2?S0'^  C.  In  tfie  isiiMmiiii^  cell  the  iiji|ML"r  disc 
was  eloudedat  150^  C\* 

The  eliemist  «iunift  be  a?tiure<l  lliat  mhv  er\>tulliiii'  lonii.s  ai-e  those 
of  niorpliiti  unUss  they  are  IouihI  to  res|nnul  to  tlie  elieiiiieal  tesfts  for 
this  alkaloul.  Thcs*^^  tests  may  Ih-  applii'd  t\t  a  minutt'  <'ryst:il  imder  a 
giiod  himd-maii^iiiHer,  All  «'hriiii*';il  iinlienttmis  pi'ui  adtlilioiial  loroe 
when  ohtatiKHl  from  the  crystals,  however  luitmti-. 

The  Separation  of  Morphin  from  Animal  Tissues.^ — The 
finely  ilivHlt-d  niaterial,  in  a  wci^IuhI  ptirtioii,  l<  taken  in  a  tlask  having 
a  retiini-eondenser,  eoverfd  with  diliiti'd  tdcohol  (of  about  -'H*  per  eent. 
by  volume),  disiinetly  aeidiilale*!  with  acetic  acid^  and  the  coutenta 
digestetl  in  the  closed  flask  at  almnt  70°  C.  for  one  hour,  when  the 
wlinle  is  eiMilc^i,  stmiiKMl,  the  lesiilnp  washisl  with  a  little*  of  the  dilute 
aeidulated  aUiihol,  and  retunu*il  lo  thr  Hask.  (_)n  the  !'esidu4'  the 
<ii^estion  and  straining  are  re|K^ite)l  a  stHHiiul  anri  a  thinl  time.  The 
mixetl  aleoholic  tiltnites  and  washing  are  i-vaponitcd  on  the  wattT-batJi 
to  a  syrupy  li^piid  ;  to  tliis  is  adde<l  three  times  its  volume  of  ver)' 
slightly  :HtdnlattHl  (awtir)  nh-nlml  itf  J)"»  ])er  rent.,  and  the  whole  in  a 
tH>iitainii*g  Hask  is  etirkeil  and  sludcen  ami  set  aside  tor  from  twelve  to 
eighteen  hours,  agitatin^r  fMni  time  to  iiiii<\ 

The  mixture  is  then  tiltnx-d,  using  ii  filter-jiump, — Ijetter  with  a 
Biichner  funnel, — and  the  ivsidue  wiisIumI  witli  sueeissive  small  i)orti()n3 
of  aletiliitl  of  the  samv  aJciiliolir  strentrth  and  ari(bdatir>n  as  the  tihrate. 
All  ak'olnJ  is  now  evaiionite^l  (»fV  at  \vater-h:nli  temiHTaturt'.  Water 
just  p^reeptibly  aeitlulatcil  with  sulpburiraeid  is  now  adilcil  in  quantity 
barely  enough  to  bring  the  s<>lublc  maiter  into  limpid  solution,  the  whole 
well  stirrtnl,  and  thv  insolubk-  matters  tilleretl  (»ut.  The  tiltnUe,  winch 
must  1m>  tiltrrefl  t'lear.  is  iimv  ti*  In*  -ihaken  out  with  the  imiiMS4-ible  sol- 
vents us  follows  :  (1)  While  u<-id,  with  eldi>n»fonu  in  s<*vfnd  small  smv 
oestnive  jiortiim.s  ;  (2)  on  making  the  litpiiM  alkaUne  with  ammonia,  with 
four  small  |wvrtions  of  a  mixture  i>f  i-ldoroform  ixnA  rther  (.'>  :  1),  acidu- 
lating and  milking  alkaline  b(  fon-  i-iirfi  |Mirtii>n  of  the  immiseible  sol- 
vent is  usetl  ;^  {'\]  after  slight  aeidiilatinn  arel  warming,  with  hot  amvl 
uleoliol  in  si'veml  pi>rtions  ;  [4)  after  making  alkaline  and  wamiiag 
with  hot  amyl  aleobtP  as  the  solvent  for  m(»rphiu,  this  l>eing  applied 

»  Hlyth,  1878. 

'  Tliii  method,  a>  ht-rti  >pocifiod.  ic  Iml  HlighUy  dilVervnt  fn»rii  that  ijivon  by  DavoU 
{Jour.  Amer.  Chrm.  .Soc,  18M.  vnl.  xvi.,  p.  J*02)  fnmi  wi-rk  (Iump  (n  ihfi  chcmiciil 
lubonit'in-  i»f  the  l' nivoreity  f>f  Michigan.  Ii  wu?  flUn  the  nioihofl  usod  bv  H.  T. 
Smith,  a»  ('ite<l  on  p.  Alt'.  A«  rt-tiHwU  general  m<*th<»rf"  nf  wparntion  of  alkaloids  fVnm 
ti»:u(w  ftiHJ  p.  anO  ri  jwy.,  in  ROi'tion  on  Grnf^ral  Principli'*;  i>f  Tcxicnlogj'. 

*  Tin*  |mrp«t»»-«  "if  i1ii'»  solvent  ib  t"  remove  (*ndiivcric  nlkubiids.  In  slmkin);  out 
with  I'iM-h  [tortiim  \.hv  liquid  i*  \\u\  iicidnlttttMl,  tb«>  iinniiM'ililc  solvent  )>haken  in,  lhi<n 
the  tir{ui(l  intido  perc't'|iiil.ly  iilktilim-.  aiul  \\m'  Ini^lu^*  mI  onof  Mifticlf ntly  hhtikm. 
(k«m»rully  thf  -hrtkinir-<nit  with  »n  iiuiiii-fiblc  ((olvi^nt  -ht>u!d  U-  rf|>"*nt«|  until.  ivfl«r 
fhakin^  out,  u  ffw  ^^^Mn^  uiion  evafiorntion  on  ^bi.-.*  Icavt-  nn  more  ixviduc  thiin  that 
re!>ultinf;  fn<ni  tbf  sliijht  nii.«ribility  of  thi'  iiqiK'ouii  wdution  itaclf. 

'  The  HMtyl  nlcoliol  i'#)iiH'ially  <>Jiou1d  \w  nH'tiflcnl  hy  rwliittilliition  if  nec«uftry  unUI 
the  rraiduc  of  An  evui>()rated  portion  givc«  no  intrrfeiifij;  tesU. 
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in  rc])oated  |>iii'tiuMs.     Tlio  iiiHiii:<tMl>lr  soiutiims,  (1),  ('2),  and  (3),  licinjf 
rt^ix'ftively  <.ibl<iruf(irni,  chlorotonii-utlitT,  mul  ainyl   iilcohol.  .shuuM  Ur 
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onceor  twiw  shnkeii  nut  witli  n  snuill  t[tianliiv  oi  arnlnliitcd  vnti*r,  a 
tlu^se  small  wnhT-wjisiiinp;  sliimld  lir  ridded  to  tlie  jujiUMtus  litjiiid  tn-attil 
ill  (4).  Tlir  liual  iiiurphiii  I'Xti-actidii  in  (4)  is  tiiade  with  lujnld  and 
w>lve»t  bf>tU  hot,  aud  nmtiiuK<l  in  at  letint  three  eiic<x?iisive  jMirlioiK?, 
and  Lintil  on  ovaponuiug  1  or  'J  c.c.  a  iieiaiativt'  result  i?;  ohtaiuwl  with 
OIK' of  the  njoro  deli<"atc  tests.  TUt:-  uuit*'<I  amvl  alt^olml  ^oU]tion.«  are 
filtcR'd  (first  wfrtin^  thr  tWu-v  vvuli  aiovl  aU-oiiol),  rimird,  and  .shaken 
out  svirli  water  in  very  small  |>*>rtious  until  titr  re.rnkin^  washings  give 
no  piticipitate  with  barium  ehlorid.  The  umyl  uleohol  soUitittn,  so 
washed,  h  nieasupt^l  and  held  in  res(TS-e  lor  (qualitative  and,  ii'ueed  be, 
quantitative  detfrininalions,  eat  li  made  npnii  an  observt-<l  viJurne. 

I't^rtitms  may  he  eva|K)ratefl  to  dryno-*  J'»r  eolor-tcsts,  and  other  por- 
tions may  he  shaken  out  with  a  little  acidulated  water  for  tests  by  pre- 
cipitAtioii.  It  is  well  to  note  the  vohirae  of  eaeh  |)orli4in  taken,  in  known 
ratio  to  tlie  volume  <if  the  whole,  and  it  saves  time  ti*  have  the  entire  or 
a  j^riven  jKirt  nf  the  amyl  snlntion  eonrentniti'Hl  Ui  an  ohservtit  volume. 
For  cohir-tesfs  a  known  <jTijuitity  i>  cvaponitrd  upon  the  sjwiee  of  a  drop 
or  two  on  white  porerlain,  (h*o]»pin^  the  sohitit»n  in  tenths  of  a  enbic 
centinit'ler  from  a  pi|)et  only  w)  fast  as  it  driej?.  over  the  water-bath,  and 
agJiiii  ami  apiin  in  the  same  place.  Another  and  a  e<»nsi<lerable  fraction 
mav  l>e  evajiomted  U]wiii  glas>,  taken  up  in  elliyl  aletthol,  and  eiMtliHl  to 
erystnllisce. 

If  estimation  of  quantity  is  to  be  made,  let  as  hir^e  an  alupn^t  part 
of  die  amyl  solution  as  is  available  be  evaporat<'<l  to  dr^'ness.  In 
this  the  morphin  may  Im.'  e.'^timatfHl  by  the  folliiwin^  method  :  Carefully 
dissolve  all  the  nior|>hin  in  llie  residue  by  trealiueut  with  a  very  slight 
exoesB  of  dilute  aretie  aeid.  Wash  aud  add  water  to  a  jriven  vitliime — 
sav  5  r.e.  Take  10  e.e.  (or  a  vohmie  twice  that  of  the  mor[>hin  solution^ 
of  a  stantlaitl  solution  (»f  iodiu  with  iodid  ot  |Kitassiuni,  about  deeinontial 
in  strength  (about  \.21  irni.  fret'  iodin  in  iHOe.c.).  To  ihis  volume  of 
the  iodin  solution,  while  i^lmkin^',  slowly  add  tlie  measured  .^iohitton  of 
nior|ihin,  ndd  Alitor  to  make  the  niixtun'  about  five  tlIne^^  that  of  the 
i(M^bn  sobitiitn,  an<l  shake  until  the  sujMTuataut  litpiid  is  perlWtly  clear 
or  transparent.  Taki^  the  exact  volunii'  oi'  the  mixture,  filler  off  juet 
linlf  of  tins  volume  (reprt'seiitinjr  t\\aetly  half  of  the  iotliu  stjlntion  taken), 
and  titrate  with  a  standanl  .si^lution  of  thiosulphati-  to  estimate  the  free 
i(H!iu.  In  this  way  iind  thv  weip:ht  of  iodin  fouffitmeil  in  preeipitatinjr 
the  alkaloid,  and  multiply  by  ().74^>]H  juid  |jy  2,  when  the  prmUiet  will 
be  the  weij^ht  of  anlix'drous  morjihin  in  the  entire  morphin  stihition  pre- 
ci[ntat<^.l.  The  precipitiite  is  C,^H,^X(>,.HI.I,.  Then  31 : C,.H„NO^ : : 
1.0r0.74m8.' 

This  melliofl  mayals^o  be  employed  in  the  estimation  of  the  muqiliin 
in  mixtureH  which  mav  luiv<^  bn-u  taken  with  |Miisonous  efleetH. 

As  to  the  factor  of  inevitabli-  waste  of  this  alkaloid  in  extraetion  frtini 

*  Thi«  mctbfid  oornwpond!*  witli  ihm  ri'jv»rtLHl  hy  Gordiii  aud  Prescott,  Jour.  Amrr. 
Chem.  Sbc.,  I8t»8,  vnl.  xx.,  p.  728. 
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tissue-substances,  foocU,  or  medicines,  it  is  best  determined  by  a  control 
analysis,  carried  with  material  as  nearly  as  possible  the  same  as  that  of 
the  real  analysis  undertaken  (see  p.  455),^ 

M econic  Acid. — Existing  in  combination  with  morphin,  in  opium, 
and  not  known  of  any  other  source,  the  detection  of  this  acid  in  analysis 
is  important  as  proof  of  opium.  If  both  raorphiu  and  meconic  acid  are 
found,  the  evidence  of  opium  is  complete.  Chemical  tests  for  meconic 
acid  are  distinctive  and  delicate.  As  applied  to  the  contents  of  the 
stomach,  if  opium  or  laudanum  is  retained  in  this  organ,  the  tests  for 
meconic  acid  offer  a  reasonable  probability  of  its  detection. 

Detection. — ^The  contents  of  the  stomach,  or  other  materials  analyzed 
for  meconic  acid,  finely  divided,  are  di- 
gested with  water  moderately  acidulated 
with  acetic  acid,  on  the  water-bath,  for 
about  an  hour.  The  whole  is  then  fil- 
tered, the  filtrate  evaporated  to  a  con- 
centrated solution,  three  or  four  volumes 
of  strong  alcohol  slowly  stirred  in,  and 
the  precipitated  matters  filtered  out  and 
washed  with  alcohol  of  about  the  same 
strength  as  the  filtrate.  The  alcohol 
should  now  be  evaporated  from  the  total 
filtrate,  and  the  syrupy  remainder  dis- 
solved in  water  slightly  acidulated  with 
acetic  acid  and  filtered.  To  the  filtered 
liquid  lead  acetate  solution  is  added  in 
slight  excess.  The  precipitate,  if  ob- 
tained, is  to  be  examined  for  the  meconic  acid  as  a  lead  salt.  The  filtrate 
and  washings  are  treated  with  hydrogen  sulphid  to  precipitate  all  the  lead, 
which,  after  standing  an  hour  or  long(»r,  is  filtcretl  out.  The  last  filtrate, 
with  washings,  is  evaporated  to  remove  all  the  hydrogen  sulphid,  and 
treated,  in  analysis  for  morphin,  us  directed  under  the  head  of  Separation 
fn>m  Tissues,  after  the  stige  of  digestion  with  acetic  acitl.  The  precipi- 
tate to  be  examined  for  meconic  acid  is  now  snsp<»nded  in  a  little  water 
and  treatetl  with  hydrogen  sulphid  gas  and  filtered  to  remove  all  the  lead. 
The  filtrate  from  the  lead  sulphid  is  well  concentrated  by  evaporation, 
filtering  to  keep  clair,  and  the  final  solution  subjected  to  the  tests  for 
meconic  acid.  Ferric  chlorid  strikes  a  c'haracteristic  deep-red  or  pur- 
plish-rwl  color.  The  c*>lor  is  not  readily  destroyed  by  boiling  nor  by 
hydnwhioric  acid  (difference  from  acetic  acid),  nor  by  addition  of 
mercuric  ciilorid  (<lifference  fr<»m  thiocyanic  acid).  Ijcad  acetate  gives 
a  yellowish-white  precipitate  of  le:ul  meconate,  not  easily  dissolved  by 
acetic  acid,  but  colored  red  when  touched  by  ferric  chlorid.  Meconic 
acid  is  dissolve<l   out  from  acidulous  watery  solutions  bv  ether.     It 


Pio.  56.— Crystals  of  meconic  &cid: 
a.  From  %  per  ceut.  alcohol ;  b,  from 
water. 


'  Soo.  nUn  the  artirlf  of  P.  K.  Diivoll,  Jour.  Amer.  Chrm.  Soc.,  1894.  vol.  xvi.,  p. 
799.  In  this  article,  by  inndvcrtPTico  in  the  cHlrulution  of  woipht  of  morphin  into  that 
(»f  riu>r])l)in  fiulphate  ip.  79£»,  A..  B.,  (.'.),  the  figure  for  the  sulphate  is  given  at  twice 
the  true  fiijun?. 
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is  licst  cryt^talli/^I  in  tlie  cooSiug  af  a  somewhat  conc^ntratwl  hot^water 
siilulion  or  from  nnliiiarv  alrolml. 

Iiiexamitiation  ior  opium  tlie  contents  of  the  stomach  sluniM  always 
ht*  fiirffully  iiis|>ti't'eHl,  bofore  i'lunniral  tivat iiient, /w /rrKy/Hr/its  of  Oie 
imtj*s  (jf  (jjjiuii].  Filtt're<l  luid  was^lied,  porlioiiii  ol'  the  scdiinentary 
matters  are  to  l»e  scarchwl  by  the  ai<l  of  a  haiid-ma^ifier  and  a  micni- 
8t'i>jH'  nitli  nbjt'ctivr  of  alHUit  -'jO  dlainctrrs,  cornpariu^  with  ii'sidiu-s  of 
(»|tiuin  sitiiilarly  tn-aUil.  On  (ii>l  o]>eiiiu>:  llic  Mt^iriiarh  attrition  should 
hi'  ^ivc'u  to  the  odor,  whcUu'r  tliat  of  opium  or  hiudaiiuiii  ran  lit  distin- 
guishwh 

The  Deposition  of  Morphin  in  the  Body. — Morphiti  ia 
eliniinali'd  hirgely  tiinnigli  th«.'  niiK*ous  nicuihmiie  of  the  ^tonuK-h  and 
ink'siitjt's,  cither  iinchan^'d  or  hut  slighdy  fhati^etl,  and  only  small  and 
vuniiif^  tiuaatities  a|»|K'ar  in  the  urini'  (Kol^'ii).'  It>  a[)]M'amn<^  in 
the  ahmeiiUiry  canal  lis  a  result  of  its  liyfMHlermie  iiijeelii*ii  is  quite 
markwL  (S*'e  Case  2»'i  and  Case  tj7  j  also  Analysis  3  and  (^asp  18, 
iindiT  Strvcliiun.)  Wonidt'v,"  in  exauiiniuj^  the  urine  of  six  persons 
who  had  taken  morphin,  found  it  present  in  all  the  cases,  but  in 
ffrtir  no  more  than  n  distinet  traee  was  ohtninod.  sneh  as  earlier 
methods  of  analysis  might  fail  tn  reveal.  Tlic  urine  of  llie  remaining 
two  rases  yifldi-d  eonsidenibh'  ^luantities  of  the  mi^rphin.  Tliiit  morjthin 
is  ^ottf'n  rid  of  hy  iixidjition  in  tlu^  liloml  ran  hariUy  bo  dotibte^l,  and 
thr  alkalinity  of  the  hlooil  is  e(mdneivT  t<»  the  ehaiitre.  The  pnKluet-^  of 
the  oxidation  have  not  Iji-en  determined.  Morpbin  itself  has  been  many 
times  (*btained  from  the  blood  of  animals  poisoned  with  it.    (See  Anaiynis 

0  and  Case  07.) 

Morphin  has  beeu  found  in  the  liver,  and  esiKM?ially  in  the  gall- 
bladder and  in  tlie  kidneys.  It  has  also  been  found  in  the  brain.  (See 
Analysej*  1  and  6). 

If  the  diagnosis  of  morphlu  [Kiisoning  be  in  douljt,  tlu-  uruK'  ought 
to  be  examinixl,  if  it  «iu  liedone  in  time  ;  but  failure  to  lind  this  poison 
in  the  urine  should  not  be  held  as  eonclusive  against  its  presence  in  the 
>4ystem. 

Anoltfsh  1. — After  injection  nf  morphin  into  the  circulation  of  a 
(•at  it  was  fnmd  that  the  urine,  the  lar^e  intestine,  the  stomach,  and 
the  saliva  allop^tfier  yielded  VI  per  cent.,  and  the  liver  30  percent., of 
the  alkaloid  adniinistereil,*^ 

AnahfHiit  2, — Notta  and  T^ugjin  found  morphin  eoiistanlly  in  tlie 
urine  of  persons  taking  this  alkaloi<l  habitimlly,  and  conclude  that  it  is 
in  these  eases  largely  eliniinati^Hl   in   the  urine,  and  can  be  found  when 

1  h  grains  (0.1  gm,)  or  more  are  taken  daily.* 

AnahfKf^  ,•>'. — On  the  other  hand,  B<jrntriiger  could  not  find  any 
mor])]iiu  id  the  urine  of  a  person  who  took  large  doses  daily  by  the 
miuith,  but  fouml  the  alkaloid  in  the  feces.     On  subeutanecms  adminis- 

'  Lrhrhurli  drr  lufurikation^n,  18fl3.  p.  5.'i4. 

'  r/nir.  Mrd.  Maq.,  1890:  Chcm.  Srua,  vol.  Ixil.,  pp.  6.1.  70,  tW. 
*E.    MBrnuis.   181»6;   Chtm,   Crntralhl..   IR!»7.   v..L  i.,    y.  249,   from    ir?m.  wierf. 
PrMftf,  18im,  Nn.  42. 

*  Chem.  Cmtralbl.t  1885,  p.  967,  fmin  Jour,  dr  Pfiarm.  d*Ant?ers,  p.  6. 
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tration,  in  one  person  the  urine  showetl  tracer  of  morphin  even  when 
it  \va.s  given  in  ven'  ?«mali  tlosfs  ;  in  anotlier  petvon,  to  whom  nuicii 
larger  doties  were  adtniniatere<l,  tLe  uriue  siiowed  no  trace  of  tiie  alka- 
loid.' 

Aiialtfsis  4" — Landsljerg  concludes,  from  many  experiments  with 
dogs,  that,  at  mo^^t,  tnily  traces  of  the  morphin  iviich  tiie  urine  of  the 
dogs  jwisoutil  hy  it  ;  that  a  j>art  goes  out  in  the  feces  and  a  part  is  de- 
composed in  the  alkuliiie  blood.^ 

Aiiahfsis  5, — Tauber  found,  :il\er  injection  of  morphin  into  theblo*xl 
of  a  dog,  that  he  enuld  recover  it  largely  i'vinn  the  LkHxl  and  a  portion 
from  the  feces.^ 

Anfilif.'^if  f). — A  mau  of  forty-two  ye;irs,  a  victim  of  the  morphiu 
hahit,  had  t'ormorly  taken  62  gniins  (4  gm.)  daily  mid  more  recently 
;iO  grains  {'2  gm.)  daily,  but  had  ivceival  uo  morpliin  fur  fourteen  diiys, 
when  he  diLil,  Morphiu  was  found  moat  largely  in  the  liver,  also  in 
the  kidney.s  and  in  the  brain.* 

Aiifthfifiji  7. — W(>r»iley,  in  a  few  csises,  recovered  mor[>hiu  from  the 
blood  of  animaln  shortly  after  administration  :  "  In  uo  instance,  how- 
ever, were  crystiils  obtained  or  were  the  results,  with  jjerluips  a  single 
exception,  such  as  would  have  lxx?n  satisfacton-  iu  an  unknown  case-"* 

In  18110,  however,  Wormley  obt;iined,  by  impr<jveil  iiKthi^,  more 
uuifitrm  reL^ivirv  i'roiu  the  blood.* 

Detection  of  Morphin  in  the  Body  after  hQug  Periods. — 
^\'oo<lmaii  and  Tidy  recount  a  csise  of  the  recovery  and  detection  of 
botii  niorphin  and  tn^H-oiiic  acid  in  the  stomarh  four  months  after  death, 
the  b<xly  havjiig  lain  cxpostHl  in  an  untinishe*!  housc.*^  The  experiment 
given  on  p.  457  shows  the  detection  of  morpliin  ten  weeks  after  the 
death  of  the  animal  i>oisoneH|  with  it.  In  the  exj»eriment  with  liver, 
de.scribi*tl  (tn  p:iift*  4''»(j,  the  alkaloid  cesistetl  the  t^tfecU  tA'  piUrefai^tive 
tissue  for  tliirty-tivu  days.  CtTtainly  morphia  is  not  to  Ix*  eoniite<l  in 
with  the  more  stable  alkaloids ;  thus  its  resistauoe  to  decomjMi.sing 
effects  is  far  below  that  of  strj'chnin. 

Failure  to  Detect. — Thei*e  are  many  n'pr>rteii  eases  of  failure  to 
Hnd  mor})hin  by  analysis  of  tlu*  IhkIv,  cvon  wh<'n  made  shortlv  after 
dputh  by  |>oisonin^  witli  (his  alkjdoid."  In  an  unknown  pro|>ortion  of 
tlR'sc  iiises,  without  doubt,  the  jHHson  wonld  have  been  revealc<l  by 
closer  chemical  work  with  inoiv  efficient  ehemieal  method.  But  there 
is  every  n?ason  to  believe  that  it  m  nof  utivominou  in  cjt-^es  of  fatal  |K>ison- 
ingby  niorjiliin  (iir  the  tdkalnid  to  disappear  bevond  the  reach  of  analv- 
sis — that  is,  to  lK'ei)me  so  far  attenunted  that  it  does  not  meet  the  limit 
of  its  analytic  rt^'over^'  from  the  organs  in  which  it  lies.     In  the  first 

»  A.  Bornlmgor,  Arch.  Pharm.,  1880,  vol.  xv\\..  p.  III*. 

«  Jour,  CJirm.  .Sbr.,  188*2.  vol.  xlii.,  p.  MS,  tnmx  Pfliijf«r'«  -4rM.'r.'Vril.  xxili  .  p,  IU. 
»  Chem.   CrnfralN.,  1890,  vol.  ii.,  p.  Oflfl,  from  Arch.  r^p.  Path.   «.   Pharm.,  vol. 
xxvii..  p.  385. 

•  Aiithcuunu*  und  MouncyrBt,  Chnrnf,  rcnd.^  1897,  vol.  cxxiv.,  p.  1476. 

*  j\fi&rochrmixtr*f  of  J\ti0nn4,  MM:una  t-dilion,  p.  612. 

•  Vnir.  Mfd.  Mafj.  ;  Chem.  AVirff,  vol.  Ixii.,  pp.  06,79. 
^  Fori'HMc  MetH-eine  nnd  Tojricfttorrtf^  p.  840. 

*  Taylor,  On  Poimua,  third  edition,  pp.  550,  659 
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|»law,  it  is  subject  to  the  result  possible  to  |K>i8i>ns  generally — that  they 
may  be  eliniiiiatetl  from  the  bmly  tvK>  late  far  the  vital  p»i\vers  to  recover 
tVoru  the  injury  lliey  hav<'  inilieted.  la  the  tiexl  plaet',  uiorphin  i>  liable 
to  iJH'niieal  eliatip's  :iml  <lti'oinpositio»>i.  The  nnulitioiis  which  bring 
abtmt  the  deeoiaj^piiitiMii  t.*!'  ini»rphin  in  the  bixly  iii  uuu  ease  and  not  in 
uuother  are  far  too  complex  and  elu»iivc  to  Le  pretHcteib 

Hainej? '  rep<jrt8  a  case  of  analy.sis  of  ttio  .'^tnuunh  inadefLa'  inorphiu 
pron»i>tIy  after  the  dealli  of  a  woman  vvhi*  Imd  taken  from  Hi  to  15 
grains  {lKii~)  to  O.l'S  (rm.)  of  ihe  dni^  \\li\i  i-uicidul  intent.  Slu-  ]ive<l 
aixmt  eighteen  hours  after  taking  the  |HjiHtu,  After  n-peated  and  care- 
ful tes'trf  nut  the  faiute^t  resichon  for  Uiorjiliiii  could  Ik*  obOdiu'd.  The 
same  authority  refers  t<»  a  roiisideiidjlc  number  of  t«ses  iu  late  years^ 
of  kiKAvn  dtath  fmni  opium,  iu  which  the  pi»i.sou  was  not  al'terward 
discoveitid  in  the  .stomach. 

CODEIN. 

Au  alkaloid  ])rest*ut  in  opium  in  the  pro|M>rtion  of  0.2  to  0.8  per 
ixnit.,  its  (juanlity  averu^iiig,  therefore,  about  one  twenty-f(»urth  of  that 
of  the  morf>hiii  in  iijniim.  In  chemical  constitution  it  is  a  uiorphiu 
derivative, — mctliyl-morphin,  C\^1J..,N(1^ — the  methyl  group  b«.-iufr  suli- 
.stitnted  for  the  phem>lic  hydrogen  of  morphiu.  Codciu  c^n  be  preiMinnl 
by  clicmical  trctitment  of  nuirphiii.  As  a  meilicine,  c<Kleiu  has  been 
usL'd  more  in  France  than  in  America,  but  it  was  given  a  phic<*  in  our 
pliarnuicopoia  in  lH.sO,  and  its  use  in  this  country  is  increasing.  As 
a  |H)iiion,  ilangeroufi  symptoms  luive  been  ascribed  to  thin  alkaloid,"  As 
furnished,  it  is  lialjle  to  contain  niorphin,  if  not  other  opium  alkaloids. 
In  etrect  it  is  a  c;dnialive. 

(Fr»r  symptoms  and  treatment  see  Cases  of  Poisoning  by 
Codein,  p,  509.) 

Tests. — The  cliemicjil  ti-sts  for  identification  of  ctKlein  are  fiurly 
distinctive  when  taken  together  and  with  obwrvatitm  ol  tlie  solubilities. 
l!i  cohl  ciinfY'ntmted  sulphuric  acid,  free  from  any  tracr  of  nitric  acid, 
it  dissolvcH  without  coh»r,  and  on  touching  this  solution  with  the  [wint 
of  a  glass  r*)d  moistened  with  n  sfilution  of  ferric  chlorid  (s[)ocitic 
gravitv,  1.28),  a  d<'<*]T-blue  cohir  ap|>cars.  Willi  ferric  chlorid  solution 
al<>ne  codrin  dfkcs  not  give  a  blue  color  (diirerciicc  from  morpFiin).  The 
fMihition  i*i'  the  :dkaloid  in  i-oncontrattHl  sulphuric  a<itl  dcvelop>  a  blue 
color  when  heati^l  or  or\  long  s-tanding.  It'  the  solutiim  of  the  alkahtid 
in  c^mcentnited  sulphuric  arid  be  heated  to  150"  ('.  and  toueiu'd  with 
nitric  aciti,  a  bloiwi-red  color  is  seen.  With  Frohde's  n-rigent  nidrin 
gives  cohnrs— iu  succession,  yellowish,  deep  green,  and  fuinlly  blue. 
C'lKiuin  iliH*s  not  lihemte  io4lin  fmm  i*xlic  acid,  by  which  it  is  clearly 
<listtnguished  from  morphin.  It  agrees  with  morphiu  iu  decoloring 
sobitiouH  (»f  j>ernianganate  of  potassium.  Oxlein  is  sfilulih-  in  80pirt8 
of  water  at  ]h°  C,  or  in  IT)  ]iiirts  of  boilinj^^  water*  in  whifh  it  melts, 
and  is  freely  S4>luble  iu   etherj  each   Mdvrut  serving  to  separate  from 

'  Hniiiiltnn'ti  Lrtfat  MeiHrinr.  vol.  (.,  p.  440. 
>  nrif.  Mfd.  Jvitr.j  1874,  vol.  i.,  p.  478. 
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morpliin.  The  alkiilnul  en* .stall izos  fnmi  water  or  aqueous  ether  iu 
rhonihir-  iK-tahtMlni  or  prisms,  tnuispareiit,  melting  at  15'2°  C.  Acoonl- 
tnir  xn  Finujuet  ( IXJ'T),  t'lwlcin  i^sciliil>l«'  iii  1(>  parts  of  anise  oil  at  Ki"^  C, 
niorphiii  living  iiisoluUlc  in  tlie  sanu"  solvent,  from  whi<*h  the  e^Mlein 
orystidii/.es. 

The  separation  of  eo<leiii  tmiii  eontents  o|'  stoinaeh,  v(»miled 
matter,  tissues,  etc.,  may  he  <?tfeete*l  hy  any  one  of  tin-  |lro(>e^4se^*  piveu 
i»n  p.  ^('10,  ft  iiCff.,  in  the  sivti^m  on  (Jenenil  I'rinripli's  of  Toxieolojjy, 
If  ^-tuletii  iihtne  i>  looke*!  ihy^  the  Stiis-Otto  pnwcs-.  is  ndvantageoUitiy 
iise<.l  ;  hut  if  otiier  alkMloids  are  al««>  sought,  the  mo*]iHe<l  DrogenduHf 
proeess  is  iK'tter. 

C'ASK'*   «>r    PoieidMXU    «Y   CoDKIN. 

Case  1. — A  inmi  Uwk  4  graiiu  (0.359  gui.)  of  codein  an<i  itt  half  an  hour  be- 
came much  exhilarated  in  spirib*.  In  four  houra  he  wiw  preatly  pnwtrattMl,  pale, 
and  in  a  prnfiise  perspiration,  willi  srarct'ly  peroepuhle  pulst'  and  pupils  slij^htly 
contracted.  Vomiting  w:ifl  indut-vd  by  warm  water  an<i  gave  some  relief,  after 
which  there  was  rcjicated  votniling  from  ihe  etfcL'ts  of  the  codein.  Thu  »et'oud 
day  the  patient  still  sufl'eriHl  from  nausea  and  weakiie**.  but  gradually  recovered. 
Afterward  he  to«»k  half-grain  doses  of  codein  twice  daily  for  diureviit,  wi  directed 
by  physician,  with  benefit.' 

Case  2. — A  hospital  patient  in  advanced  phthisis  took  a  quantity  of  cough- 
mixture  containing  about  8  grains  (0.518  gni.)  of  codein,  his  stomach  being  empty 
ut  the  time  of  taking.  In  about  ten  mintttLH  the  putse  was  142  and  weak,  the 
respiration  30,  with  sighing.  Vontiting  was  thru  induced,  and  whisky  given. 
A  lew  hours  later  the  pulsi-  wjw  120  attd  hounding,  the  pupils  were  clottely  con- 
tracted, tlierc  was  a  feeling  of  contusion  in  the  head,  and  intense  itchitig  w:w 
present  over  the  arms  and  trunk.  He  was  kept  awake,  coffpe  and  ether  were 
administered,  and  the  synipt4)ni»  gradually  abate<l.  with  recu%*fry  on  the  second 
day.^ 

Case  3. — A  young  woman  who  hail  been  taking  \  of  a  gntin  (0.0 Iti  gm.)  doses 
of  codein  (»n  the  prescription  of  a  physician  took  8  grains  (0.518  gm.)  at  once.  An 
hour  Liter  there  were  nausea  and  vomiting.  The  patiiMittlien  became  restless  and 
irritabh>,  making  some  convulsive  luovenienU,  and  sulfering  intense  irritation  of 
the  skin  over  the  body  and  especially  iipoti  Ihu  back  and  the  forearms.  The  res- 
pirations numbered  twelve  a  minute,  there  were  thirst  and  a  feeling  of  fulnesi*  in 
the  head,  and  the  pajtils  were  contracted  to  a  pin-point.  Under  *the  usual  treat- 
meat  for  opium  poisoning"  the  patient  improved,  and  on  theitecondday  recovered.* 
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NICOTIN  AND  TOBACXX>. 

Tobat-co  owes  its  narootie  and  |>oisi>niMis  ]>ower.  also  it.-  ehiei*  means 
of  idt'ntitiration,  to  the  volatih*  and  odnruus  alkaloid,  nieittin  (0^,11, ,\j). 

l*ni*e  iiieotiti  is  a  coli*rh'ss,  oily  litpiid,  slightly  heavier  than  water, 
sh)wly  wdtdde  by  diirnsion  at  onlinarv  tera})eraturt»s»  exhaling  a  eliame- 
teristte  iM-rvasive  iMlor,  and  iHiiling  at  *2.')()°  C  Ou  prolnngiHl  ex|M>- 
sniv  !n  ;iir  it  anpiiies  a  yellowish  (»<dor,  with  grndiui]  ix-sinithvition.  In 
ci»nihii,-tiHn,  as  in  tnUu^'o  sinokingj  a  largx^r  pnrt  nf  it  is  dc»ooraposed — 
tiiai  is,  oonverte*!  into  other  and  >«itn|der  pvriilin  ili-rivtitives. 

Symptoms  and  Effects  of  Poisoning  with  Nicotin. — Gid- 
diuesis,  prostration,  troinhling  of  the  ]ind»s,  oxtrtMue  imuseji  and  vomit- 
ing,  otteii    purging,  a   ti'eble   ami    rapid    pnl.H',  dinienlt   lireuthing,  thu 

'  A.  S.  Mrrth'.  firit.  M^ti.  J>mr.,  I^mdnn.  IST*.  vol.  i.,  p.  47B. 

"  I).  Wfilsii.  ih'i/.,  I^Hidi.n.  1HW».  vv.I.  U.,  p.  718. 

»  \V.  P.  Spmtliritf.  >/"/<>"/  Ifrcrti,  New  York,  18W,  vi'I.  xliv..  p,  81. 
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pupils  ^if  tin*  evf  v:irial>ly  atfV'cted  in  iliflerent  case**,  hut  most  often 
dilntod^  the  face  \^^\v,  the  extremities  cold,  and  the  idIiuI  ohscurcd. 
ConviiIi«ious  are  uut  iituisual,  nor  is  coma  m  tlie  last  stages.  When 
death  (xrcurs,  the  lieart  eontimie.s  to  act  after  respinitiou  ceases.  The 
syiii]it(Hiis  ht'irin  as  s<wni  as  a  poidoncm?;  dose  reaches  the  circulation. 
Exttniid  applicatinns  nf  toluun-u  have  caused  a  duiiiIkt  t>t'ease>  of  fatal 
]xiisoiiiii^.  The  course  of  the  jioison  is  a  very  rapid  one — mesisnred  by 
niinules  nu>re  tdlen  than  by  hours.  Eneinata  of  tobacco  have  caused 
death  in  fifteen  and  in  eighteen  miiuitcs;  the  pure  alkaloid,  by  the 
tiiout!i»  in  tive  rniuute>. 

AccorclinjLif  to  K<tbert/  it  may  be  deduced  from  records  and  experi- 
mental data  tluit  1  jrnun  (0.06  gm.)  of  niaitin  is  about  the  smalle^^t 
fatid  dose  ft»r  :iu  adult.  T<rbaeoo  contains  from  l.o  to  4.5  jht  cent,  of 
nici>tin.-  Kolx^rt  kivs  a  case  is  known  in  uliicli  ll2  ^nnns  (0.8  ^m.) 
itf  ti>bac(o  takeu  internally  cansed  death.  Nicotin  h  excretetl  by  the 
hnigs  and  the  kidneys. 

Treatment  ctmsistB  of  the  evacuation  and  washing-ont  of  the 
stoinae!i  ami  the  administration,  meantime^  of  finely  pulverized  char- 
c»*al  partially  to  absorb  tlu;  alkaloi<L  The  pt)isonous  etlivtis  are  to 
be  juet  by  stimtdnnts,  inctious,  and  wanuth,  pn>motion  of  the  respira- 
tory elforts,  and  the  iidialation  of  «)xyjieu  ^is. 

Postmortem  Appearances. — The  bloml  is  <lark  and  Huid. 
Conm'stioii  iitllie  bruin  and  visceral  or^ns  is  usually  found. 

Chemical  Tests  for  Nicotin.— The  od^n-  of  the  a!kah)id  is 
pi-obalily  the  best  means  of  its  identifiealiini.  It  will  be  ulisorv<*d  that 
the  mior  is  not  Sf>  well  obtiiiiietl  when  the  idkahiid  is  cuinbinHl  with  an 
acid  in  a  salt  as  when  it  is  lilienit*Hl,  in  this  re>]K'ct  In-having  like  f)ther 
volatile  bases.  The  vapor  of  nii-olin  ^ives  a  white  elnud  with  the 
vajtor  of  hvdroehlorie  acid.  If  this  test  is  made  in  the  spaiv  iM-lwirn  a 
pnir  of  watch-^rlasses,  the  np|K'r  glass  will  be  eoveret]  with  un  anior- 
phnns  solid  deposit.  Men-urie  ehlorid,  with  a  solution  of  free  nic^itiii, 
gives  a  white  precipitate,  at  lirst  arnorphous,  but  b(H*4iining  crystalline, 
the  latter  eharaeteristic  being  (|nite  distinetivt^  The  crystals  of  the 
nicotin  precijiitate  dissolve  in  lu-etic  acid.  This  ti-st  is  made  di>-tin<'tive 
from  all  fixed  alkaloids  by  applying  it  tn  a  portion  of  distillate,  which 
may  be  done  by  «ire  in  an  operation  with  a  very  small  portion  of  the 
.naterial.  liwlin  in  aij neons  potassinni  i*tditl  proei|»itutPs  nieotin  in  acid- 
ulated siilntions — a  distindinn  fmnt  amnjotiia.  An  ether  solution  of 
nicotin,  trt*ated  with  an  ether  solution  of  iiwlin,  gradually  forms  nd)y- 
red  crystaJs.  Free  nict^tin  is  strongly  alkaline  to  indicjitors.  As  a 
divah'iit  base  it  forms  both  nnmaeid  and  diaeid  sails.  In  constitution, 
accor4ling  U)  recent  nsenrclu's,  it  is  a  jwridyl  and  pyrml  ilcrivativ 
It  is  stntnglv  levoroljitorv. 

The  physiologic  test,  ap|)lied  to  a  small  animal,  is  wry  prompt  and 
decisive. 


»  Jnioj^ikatimien,  1893. 

*  Allen's  Cammrrrinf  Oiyaufe  Aiutlyitix^  I8y2,  vol.  iii.,  pi-  ii..  Ji.  192. 

•Pinner.  I8O0. 
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In  tobacco  the  nicotin  is  in  omibiiiution  with  malic  and  citric  aoiti, 
lM)tb  of  common  oecurrenco  and  not  ciisily  idcntifiLn)  when  pivsent  in 
minute  tuiiintities.  If  t4>lwcc<>  hus  been  nscd  ui  nia-^-,  (he  contents  of 
ihc  stoniatli  or  other  receptacle  may  retain  shreds  (*r  lenf  anil  >tem, 
t:i| table  of  identificjition  nnder  a  csii'efnl  ins|ieetion  with  a  niai^nifier. 
W'lun  tol>acco  i.s  used  in  iiifiisi<)n,  the  analyst  is  liniitetl  to  the  iden- 
tiHeution  of  nicorin.  To  the  alkah>id  is  due  the  i»dor  of  tobacco,  which, 
it  shonld  be  reniembertHi,  intiy  be  csijtable  of  distinct  observation  when 
llie  ?t4>niaeh  or  (tther  mat<'n:d  fi»r  analvsis  is  first  iipcnLnl  hv  xUv  cliemlst. 

Separation  from  Tissues  and  Other  Matters. — The  contents 
of  the  stomach  <ir  parliuns  of  an  organ  of  the  btMly  are  finely  divii!c<l 
and  digested  with  water  slightly  acitiidated  with  hydnK'hloric  acid  on 
tlie  water-hith,  for  a  sufficient  tinit;.  The  nuxtuiy  is  thuu  strainetl  and 
filteretlj  and  the  filtrate  toj^ethrr  with  the  washings  treati^-^l  with  alcohnj, 
ailded  while  stirring.  Tlie  preeipilate  pntdneetl  is  retnove<l  by  tiltratiim  ; 
the  Hltrate  and  wa>hinp>  arc-  cuncentnited,  then  trcjited  with  alwohite  alex- 
in i|  while  stirring,  and  fiUer(.i.l  cold,  washing  with  a  little  ab.s<»lnte  alcohol. 
Tlie  filtrate  is  evaporatnl,  at  a  slight  elevation  of  teinjK'rattire  or  nndi*r 
thr  hlter-jmtnp,  t*t  remove  all  the  aleohul.  The  a([UtK>ns  syrupy  litpiid  is 
tnade  very  slightly  alkaline  by  the  addition  of  dilute  «mstic  soda,  and 
then  rei>eatedly  shaken  out,  in  a  sioj>anUor,  with  ether,  when  the  resulting 
ethereal  liquid  isallowetl  to  evaporate  withtwit  heat.  If  the  residue  from 
eva|M>ration  of  tlH'  ether  is  not  sufUciently  pun-,  the  tivatnient  sbmdd  Ue 
re|x^ated  with  acidnlat<.'<l  water,  absolute  ak'ohifl,  alkali,  and  ether,  ;is  at 
first,  (As  to  nic«;>tin-like  pt<jniaias,  see  p.  701  in  section  on  Ptomains 
and  Other  Ricterial  IVwIucts  in  Their  Relation  to  To.\icolog}\) 

Nicv)tin  remains  undeco!n|H>s*'d  in  putrefying  tissues  for  yeanij  being 
hrhl  by  mii<»n  witli  acids  ag:iinst  va|>orization.  The  lungs,  the  kidneyb^ 
and  the  urine  should  be  examined  for  it. 

Forelgrn  Narcotics  in  Cigarettes. — Statements  have  found 
cmTeney  that  nunuTous  leatling  Ijrandsi  of  cig:irettc*s  e^iutain  opium, 
intnului'ud  in  nuinid:u*turi^'.  In  onJer  to  obtain  direct  ]>riKif  a*  to  the 
truth  oi'  this  allegation,  the  writir,  in  1889,  acting  with  Chandler,  Long, 
Haines,  and  other  chemists,  ma<le  quite  an  extensive  and  minute  chenii- 
cid  examination  of  eertnlu  lesuling  American  bmiids  (tf  cigarette's  as  to 
the  presence  of  niorphin.  Analysis  was  also  made  for  other  alkaloids 
and  for  mee*)nic  acid.  No  indicsition  of  the  pre^'uoe  of  morphin  was 
found  in  any  instanw*,  nor  wa.s  any  other  constituent  of  opium  found, 
nor  any  foreign  narcotic  whatever,  in  any  tnstantv.  Testinn»ny  to  tins 
effect  was  given  by  the  writer  lM.»fore  a  committee  of  the  lA-gislatnre  of 
the  State  of  Illinois,  at  Springfield,  im  March  'JH,  1898. 

Cakes  of  PoijioMNu  hy  Ni<«>tix  and  ht  ToHArro. 

Case  I. — The  historic  case  of  the  trial  of  the  Count  of  Bocflrm^  for  the  mur- 
ir  of  his  brothcr-iii-tnw,  Ou(*tave  Foupni**?*,  has  given  a  deeroe  of  forensic  inter- 
to  ihifl  poison  ;  and  that  it  was  Sta.-*  under  wh(H*e  hand  tlie  analysiii  wa«  made, 
determining  nicoiin  in  the  ookc,  li»»  ^iven  cht^mioal  intereftt  to  iht-  rcoordii.  It 
was  established  that  nicotin,  "  the  esAential  oil  of  tobacco/*  prepared  by  the  de- 
feudant,  wuh  fnreibly  administered,  with  the  result  of  death  m  five  minutes.  In 
the  exaniiiituiun  of  the  body  the  tongue  war*  found  swollen,  its  epithelium  de- 
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taclied,  and  the  bUjod  nut  coagulated.     Nicotin  was  found  in  the  mouth,  throat, 

stOIIIUC'h,  liVLT,  lUld   t«pkH'l]l.' 

Cabe  2. — In  I^iiidoii,  iu  1858,  a  eeDtleinaii  swullowed  a  quantity  of  nicotin 
from  11  hotllt,  and  uluioht  immediattrv  Ml  to  the  floor.  Tbtre  uero  no  convul- 
sions. Witli  n  dtv])  sigh,  lilV  bi-canie  extinct.  Tbisdoath  rosenihU'd  one  causod 
by  prussic  acid  <»r  potussium  cyanid.  The  appearances  were  those  of  relaxation 
of  the  nuimdejs,  bloated  realiin^s.  and  i'ulnest*  and  lividitv  abfuit  the  neck.  The 
odor  of  nicotin  or  tobacco  waw  iii*t  ptTteptibk'  alioiit  the  bndy.  Two  or  tlirec 
days  after  deatti  it  was  found  tliat  nulrehtilinn  had  occurred  especially  in  the 
course  of  the  veins.  There  wii.s  Hwdliti^  c)f  tlu-  neck,  arising  frcmi  eH'usion  of 
dnrk,  liqnid  blood.  The  scalp  and  nitmbninesof  the  brain  were  titled  witli  dark- 
c*il"ircd  Idood.  Tlic  Kings  were  cu^'orfied  and  ol'  a  dark-purp!e  color.  The 
cavitica  of  the  tieart  were  empty,  with  the  exception  *if  the  left  auricle,  which 
contained  2  drams  (7.5  c.c.)  of  liark-cuhjrfd  blood.  The  )*touiach  contained  a 
chocolate-eolurcd  fluid;  the  niucoun  ineitibrime  wan  of  a  dark,  crimson-rod  color. 
There  was  no  odor  excepting  that  of  jivitrelaction.  The  liver  was  uonpested.  The 
blood  tljrou^luml  wd^  liminl  and  d:irk.  Nicotin  was  found  in  ^tinau  quantity  in 
the  Htoiiuu'b,  also  in  tho  livor  and  lungs,  which,  however,  had  breii  pbiced  in  con- 
tact witli  ihc  etoniach." 

Cahe  3. — A  num  applied  to  liiumelf  a  decoction  of  tobacco  for  the  cun."  of  an 
eruptive  dise:ue.  Death  took  place  in  three  hours,  with  tlie  usual  symptoms  of 
tobacco  poi.soning.' 

Case  4. — A  man  »ufferinp  from  pediculi  puM^  rubbed  his  entire  body  with  a 
decoction  wliich  he  bad  made  by  boiling  ,'iO<Mi  grains  (iiOi)  gm.)  of  tobacco  in  2 
litcrn  {4  pints)  of  water.  He  was  Bcizcd  with  vcrlijrn,  tmu:*ua,  heuvinesa'of  the 
head,  ui(*turbance  of  vision,  cold  Hweata^  extreme  pallur,  treinbtini;  and  weakness 
of  the  limbs,  etc.  The  ejctremities  became  very  cold  and  jiurfdi»h  in  color,  and 
the  mois-lure  on  the  sktn  wa.s  viKcotiH.  The  pupiU  wore  slightly  dilated  and  re- 
tained the  power  of  aecomimxlation  ;  they  reacted  ti»  light.  Nausea  and  vertipn 
were  constant  nymptc^uns.  There  wuh  diflicuHy  of  respiration  and  of  ^peecli.  Tlic 
symptoms  gradually  subside*!  after  tliree  hours.* 


STRYCHNIN, 

General  Description. — This  well-known  poison  i.<  an  ulkuloiil 
(d>tained  f'nmi  tlic  Strifchnoe  nux-vomitui  and  Sinfvhnfts  Jfpmfii,  and  i& 
ftjund  ill  otlicr  speei<s  of  Sf n^hnos,  n  p^'nii.s  of  plants  of  the  order  Lo^ani- 
nctni?,  in  van:il>b'  |H'o[M»rti()n.s  ix-ncdiin^us  lii^li  as  1.;*j  per  (rnt.  AVith  tlic 
sirvehnin  (C,,H2jN.,(),)  is  fniaid  hnu-in  (iV,H.j^N^O^),  a  diiiK'tliox.ypitryc'h- 
nin,.  of  similar  but  wry  much  milder  poisonou.^  ctl'txit.  Other 
alkaloids,  less  widely  knowD,  have  been  found  with  8tr)xhnia,  but  in 
Very  snudi  pro]vortiouB. 

In  tins  cnuntry  .strychnin  is  nsnallyfnmiHhwl  an  thr  snlplmte  (Cj,H^ 
XjO^)^!!./^^)^.*;!!/),  enHtallitio  in  prisms,  rfflt>r(\s<'eiit  in  dry  air  to  a 
white  i>nwdor.  and  wdulile  in  wator  or  in  alcohol.  It  is  remarkably 
bitter.  The  tnny  alkaloid  i.s  colorless,  variably  crystalline,  or  occurs  iu 
white  powder,  very  slightly  soluble  in  ^mter  and  moderately  soluble  in 
alcohol. 

Strychnin  is  distinp:iiisho<:I  as  an  alkaloid  tA'  stable  conip«)sition, 
resisting  varions  ordinaiT  d(^imposing  influences  fnrther  than  ni(>>t 
organic  comp<umds,  while  still  caj»ableof  very  decisive  chemical  reactions, 

'  Orflla,  Toxikototp^:  a  full  ncmunt  of  the  ease  i«  given  iu  AVhurton  and  Stlll^*« 
MtH.  JnrtMprufifnrf,  vol.  li.,  p.  (103. 

"  Alfred  Swain*'  Taylor.  Out/'x  Jhftp.  Jirfts.,  October,  1858,  p.  854, 

"  Aruer.  Jour.  Med.  St-i,  Jmumry,  Iftfiri,  p,  2l>8. 

*  M.  Aucho,  Amer.  Jour.  i*harm.,  IPfll,  p.  403,  from  Jour,  de  mid.  tit  ^rdeaur. 
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;unl  excrliii^  a  markedly  characteristiV  phy6ioli>gic  effV-ot.      It  is  a  tetanic 
poison  Jincl  iUKM-t-  tlic  iuum'Ii^-^  rather  tliau  tlit*  mind. 

Symptoms  of  Poisoning:  by  Strychnin  or  Nux  Vomica. — 
Tlir  svm[)tonis  U^giii  iti  many  (!a.<<\s  in  ton  or  fifteen  ntiuutos  after  the 
poi.s4)ii  is  taken,  but  tliey  Imve  been  known  to  l>o^in  immediately,  and 
in  other  casei  they  may  be  delayed  fur  an  hour  and  even  longer  (see  p. 
308  as  to  onuses  of  difference  in  the  time  of  onset  of  symptoms). 
U>'ua!ly  tlie  first  symiitv)mrf  are  a  sense  of  tightness  of  tlie  chest,  HtifTness 
of  the  neek,  slight  shuddering,  and  a  feeling  of  impending  ndamity, 
drawing  of  the  iiands  and  fct-t,  and,  ere  hmg,  tjuite  a  sudden  and  violent 
tetanic  convulsion,  in  whieh  there  are  extension  of  the  leg^,  arching  af 
the  fetit,  with  the  head  drawn  back,  sometimes  so  tluit  tlie  body  reata 
upon  the  heels  and  the  hark  of  the  head,  tlie  arms  extended  or  drawn 
tightly  across  the  cliest,  t!»e  face  fixe<l  in  a  grin,  the  eyes  staring,  and 
the  muscles  of  ropiratinn  so  stitlentMl  tliat  sutlbcation  Si'cms  to  l>e 
threatened.  During  the  |Miroxystn  llie  pulse  is  wojik  and  irregular,  the 
e*>untenan<*e  is  livi*I,  the  pupils  are  dilated,  and  fre<piently  fiKUii  apfw^arH 
at  the  mouth.  The  duration  of  the  eonvnlsion  is  from  half  a  minute  to 
several  mi  mires  ;  d»e  interval  unril  tlie  next  omvulsion  is  tnmi  a  few 
luinutea  to  half  an  hour.  In  the  interval  the  muscular  rigidity  nearly 
*iv  «[uite  disap|>cars,  then;  is  g<>neral  relaxation,  a*vihi  perspiration  covers 
the  surface  of  the  ln^lv,  and  there  are  contraction  of  the  pupils  and  a 
sense  of  weariness,  the  patient  sometimes  falling  asleep.  The  Jicecss  of 
another  panixysm  is  Uikt  infre^pu-ntly  [>ivet^Ie<l  by  a  ft-eling  of  anxiety  and 
sonsitivencAs,  and  appi»ars  to  Ix?  brought  on  by  any  sudden  movement  or 
imund  to  which  tfie  [witient  U  exjvisfHl  For  the  most  part,  the  mind  is 
clejir  and  stc^uly,  althougli  of^pre-ssiHi  during  the  piroxysm.  Vomiting 
is  not  usual  :lh  a  symptom,  Ijut  it  has  been  obsiTved  in  34'>mc  cases,  as 
liave  als<i  |>;iin  in  the  stomach  and  other  signs  of  irritamts. 

Strychnin  Poisoning:  Distin^ished  by  its  Symptoms. — 
Si>  distinctive  are  the  asnal  symptoms  in  |X)isoning  by  str\'chniu  tliat 
when  they  run  an  onlinary  course  and  liave  been  carefully  observed,  they 
can  l>e  relietl  ujxm  quitt;  fully  fordi:ignosis.  It  is  alwavs  a  neces.sar>'  in- 
rpiiry,  however,  as  to  whether  or  not  the  symptoms  observetl  may  l>e  due 
to  st^mo  disease.  Tetanus  especially,  also  chorea,  epilepsy,  and  uremic 
and  puerperal  convulsions,  has  been  claimed  to  pr&iont  symptoms  liable 
to  l>e  mist;iken  for  those  (»f  strychnin  [poisoning.  In  repird  to  these  dis- 
easf-s  the  statements  of  Walter  S.  Haines,'  drawn  fmm  verv  extensive 
experience,  are  so  valuable  that  thi'y  are  here  (juoteil  entire:  "  All  of 
these  [the  diseases  just  namwJ]  with  the  exception  possibly  of  tetanus 
differ  so  essentially  in  their  manifestations  from  strychnin  [xiisoning  that 
they  oould  not  jiossiMy  he  i-onfimmleil  by  a  com[>etent  observer.  The 
diflPerent  f<)rms  of  tetanus  do  in  some  resix'ct'^  resemble  strychnin  poison- 
ing, yet  there  are  such  well-n»arke<l  ditfereuces  between  them  that,  after 
can*ful  examination,  they  should  never  be  mistaken  for  each  other.  In 
lH>th,  it  is  tnie,  there  arc  violent  tonic  s[iasms  which  ar<»  strikingly  simi- 
lar, but  in  almost  all  other  r(^|>e<*ts  tl»ey  are  unlike.  In  tetuuus  we 
'  Huniilton'i  f^gal  MaUdne^  vol.  J.,  p.  449. 
Vot.  TI.—I.^ 
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alnmsf  always  Imvo  a  history  of  an  iujury,  tiiid  i\w  diaeaise  usually  comes 
on  gTiithially  ami  projrrtvsc^  slowly  to  n  fatal  titriiiiiation,  a  immher  of 
<luyH  {^^nerally  olapsid^  between  the  (mset  of  the  diseiise  ami  (ie«th,  while 
in  stryelinin  |Mn".-(nuni^  (hero  is  no  nntfeefK-nt  iiijiirv  aiul  the  manifesta- 
tions apiM-iir  su(M»-nly,  almost  without  waniinjr,  arnl  progTe>.s  mpitlly  to 
a  fatjil  termination  ;  in  tetanus  the  nniyelcs  fii^t  afiected  are  genenilly 
those  of  the  ha*'k  nf  the  neck,  aiul  those  of  tlie  jaw  are  early  invadefl, 
f>r(>([iieinp  persistent  ItK^kjiiw,  while  in  ^tryelnitn  jH>ijioninjr  cither  tlie 
niiist'Us  of  the  extremities  are  iirnt  uileeted,  and  those  nl*  the  nt^-k  and 
jaw  last  attjiekt'd,  or  tlie  entire  nuisetihir  system  is  thrown  into  a  spasm 
almost,  or  quite,  simiiltunei>asly  ;  iu  tetanus  there  is  usually  eonsider- 
ahle  pr'rsistence  of  the  mus<'uhir  rig-idity,  ev4'n  helween  the  severe  epa?m.s, 
atul  ojiisthotrfiuod  or  some  otlier  pcrvrrlnl  positit»n  of  the  body  Is  j,a'ner- 
ally  permanent,  while  In  stryehuin  pt*isniiinp:  iheiv  is  almost  idwavs 
eotnph'te  relaxation  betwe^'U  the  spasms,  and  the  opisthotonos,  which 
may  have  been  very  marked  during  the  attack,  entirely  passes  away; 
in  tetanus  the  tcmpenUnre  is  genemllv  somewhat  elevated  beyond  the 
nornijil,  while  iu  strychnin  ]H)isonii]g  it  is  not  usUidlv  :iif"eeto<I. 

*' Tiiere  are,  it  is  true,  oeeasiunally  miirked  exreptiotis  to  the  above 
dirterenees,  one  case  hein^  rec^vrded  in  which  tetanus  ]>roved  fatal  in 
twelve  hour^  after  the  first  twitchings,,  another  within  an  lionr  and  a  half 
aiVtT  the  first  cnnvidsirui,  and  i\  tliinl  in  fifteen  minutes  after  the  injury 
produriuj^  tht'  diseas*- ;  on  the  otSier  hand,  a  eas<'  nf  stiyolinin  |vusoning 
h  recorded  in  which  death  etecnrretl  after  a  lapse  of  lighteen  hours,  and 
several  csises  arc  known  in  which  rejiwited  small  doses  nf  the  jioison  have 
l>een  administenxl  in  such  a  way  as  to  extend  the  symptoms  over  a 
periirtl  iif  M'ViT.il  days,  S*i  also  in  tetanus,  cas<'s  an*  occasionally  seen 
in  whif^li  little  or  n<t  increase  of  ti'miKM-ature  is  found,  while  in  poison- 
ing by  stryclmin  the  teinjM^rature  is  wmietimes  elevated.  In  spite,  how- 
ever, of  these  irregularities  ImdIIi  iu  strvclnu'n  poisnninjj  and  in  tetanus,  a 
competent  (ibsiTver  will  rarely  liav«^  dilKrulty  in  distinpiislnii^  the  two, 
the  ditVeri'nee  in  the  order  in  which  the  nui.^oles  are  attacked  and  the 
marked  dissimilarity  iu  the  condition  of  the  patient  lietwcen  the 
spasms  gienerally  sulficing  to  establislt  the  exact  diameter  of  the 
demnpemt^it." 

Period  When  Fatal. — In  the  majority  of  fatal  casep  death 
occurs  in  from  one  to  thr<-e  hours  ;  ca.H?s  of  death  in  ten  miimtes  and  in 
fifteen  minutes  ami  a  wise  of  death  in  eleven  huurs  are  given  by  Haines. 
If  life  is  prolon^-d  f«ir  five  or  six  hours,  recover)'  is  probable.  Of  57 
cases  of  strvehnin  poisoninjr  etdleeted  by  Falek,3o  j)er  cent,  were  fatalJ 

Fatal  Quantity. — One  Imlf  of  a  ji^min  (0.0:^2  pm.)  of  stiychnin 
or  one  of  its  salts  is  a  poisonous  quantity  iwd  liable  to  prove  fatal.  One- 
fourth  of  a  pmin  (0.01  B  guj.)  is  n'iM)rte<l'  (o  liave  esnised  the  death  of  a 
womun  of  thirtv-six  years  m  one  and  thri'e-tpiarter  hours  afler  it  was  taken. 
A  man  of  thirtv-nine  yciirs  took  i  of  a  ^raiu  (0.0:i2  gm.)  of  strychnin 
sulphate;  according  to   nn-oi-d,  symptoms   began   in   five   minutes  and 

»  Kribort.  JntKeikatirmrn.  p.  664. 

»  Medical  Times  and  Om.j  London,  1B54,  p.  876. 
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tleath  oLTurrcil  in  twenty  minutes.  (800  Cases  1  to  12.)*  Certainly 
there  would  Ik?  a  larjj:er  percentage  of  recoveries  from  the  effects  of  h  of 
a  ^pain  (0.03'2  gm.)  of  tins  |>oisou  than  fron^  the  efft-ets  of  2  grains 
(0.12J*  gni.),  irrespective  of  trcjitincnt.  Hut  the  result  of  ;iny  [wnsnuous 
d(>se  is  govenu'd  liy  tlie  pr<Kluct  of  a  wjusidenible  number  of  factors,  of 
which  the  close  is  hut  oue.* 

Kobert  states  that  the  lethal  dose  for  adults  b  from  |  to  1}  graiod 
(0.0:^2  (o  0.1  gm.)  ;  for  i-liildrcu,   ^V;  •>*'  :*  ir^*^'"^  (0.004  gm.).' 

Treatment  of  Poisoning  by  Strydmin, — I.  The  stomach 
should  l>e  cleanetl  out  a(  (jrn,-©  by  the  siphon  tulx*  or  ^tonmch-ptunp  or 
by  emetics  and  waterwlriuking.  The  muscular  s|wsms  often  interfere  with 
the  iiitreiduction  «if  the  tube,  and  the  inhalation  i>f  chloroform  is  to  be 
ha,<tened  to  abate  the  spasms  a-s  mmhi  a-*  piKslbk-,  s»»  that  the  stomach 
can  Ix*  Avashed  out.  Sohition  of  iiKliii,  liiidy  |>owdered  ehait^ml,  or 
tiinnic  acid  may  well  l>e  given  at  first  to  diminish  the  solubility  of  the 
alkaloid  while  it  is  Iwing  remove<l  fn»m  the  stomach.  AjKUuorphin 
hypoderraically  Is  adviseil  as  an  emetic  (Kubert). 

2.  TJie  inhalatiivn  nf  chlori»fortn  (luring  the  paroxysms  and  the 
admiiiisinitinii  (tf  chloml  liydnite  by  llic  mouth  or  hypiKlcnnitMliy  dur- 
ing the  intervals  are  valuable  renieiHal  inesisures. 

3.  *'  The  imtieut  should  Ik;  kept  as  (piiet  as  ]»8sib!e  ;  all  strangers 
should  Ix;  excluded  fn)m  tht^  mom,  direct  dratls  of  air  sh(»nld  W'  >hut 
off,  and  lou<l  nois*^^,  such  ;is  those  priMhuinl  by  the  >lamming  of  d(M»rs, 
stamping  of  feet,  et*.^,  f*hould  be  [)rcvented.  For  the  same  rea^sou  as 
little  nnMlicine  ;is  (M>ssible  shnuhl  be  given  internally,  as  the  more  rais- 
ing itf  thehea<l  or  toiuHiiiig  of  (he  lips  may  cause  a  convulsion."  * 

•I.  If  n^spiratiou  is  muclj  diminislu'<l  by  the  spasm,  pure  oxvgen  mav 
he  added  to  tlicair  iuhalc^l  by  the  patient.  lyi't  it  l>e  lM»me  in  mind  that 
the  course  of  tlie  |>i>ison  is  a  short  oue»  and  if  the  {Ktticnt  can  be  carried 
through  this  perioil,  he  will  recover. 

Casks  or  Poisowiyo  bv  STiiYrHNiM. 

Case  1. — A  doac  of  ^s,  of  a  grain  (0.02  grn.)  of  strychnin  phoftphate  was  rnken 
by  ft  man  twenty-nine  yeara  of  age.  The  respiration  was  almost  suspcndi^.  the 
pul^o  ginall,  ;*oft,  aiitl  too  rapid  to  count,  and  the  skin  warm.  The  treatment 
was  by  4  of  lUi  ounce  (14gin.)nf  pota«!«inm  bromid.     The  patient  recovered.* 

Case  2. — Three-fourlhs  of  a  p-aiti  (0.049  gm.)  nf  strychnin  was  taken  by  a 
woman  of  fifty  years.  There  were  eonvuUiona;  the  boily  herame  perfectly  rigid  ; 
the  putsc  was  rapid.  Under  treatment  by  potaMium  bromid  and  chloral  the  pa- 
tient reoovorwl.* 


'  Brit.  Xteil.   Jour.,    Auf^ust,   1847;   Warner,  In  Woodman  and  Tidy's  Forfngtc 
^^^L  Medicine  anil  T\urieiU^*fp/,  1B77,  p   313. 

^^H  *  Tht>  ftrrnttjf  fatal   ilone  fur  h   mnn  amonntu,  fnr  intomal  iidminitttnitlon,  to  1^ 

^^^  or  \\  f^rnins   (0.10  or  0.l:i  pni.).      There  are,  however,  c«m»  in  which  death  hiw 

I  «*ocnrn*d  fnttn  J  i>f  a  gniui  jO.O-Ti  icm.),  whUeiii  oiher  ca«et  recovcrj*  hH^  •wrnm'd  iifler 

^^_^  9  [^niiii«  (O.iJ  ^Mi.)  itr  even  It*  i^niini*  (I.2.'j  ^fm.).     In  thew caM» it  li  t4>  he  rruicmbcred. 


howc\'er,  thai  ometirs  Imd  bt^n  ci^en  (Sehmiodcbeng,  Pharmaeoiogjt,  1887,  p.  17). 
'  Koli«rt.    tnfiu-ihituiurH,    p.   itl]4. 

•  Th*v4P  dirf<L*ti(>f)H  of  HHine»  i  flaniilton'^  .S^a/^hi  of  i^egal  Mtdieine^  vol.  i.,  p.  461) 
are  bibbed  up<»n  ♦mmd  phunimc«»lnirv. 

•  W.  H.  ChU'V,  lAtnrrt^  T^tiidon,  1801,  vol.  i.,  p.  18. 

•  E.  Pridf-ans.  ;/»»/,.  Lundnn,  1KK1,  vol.  i.,  p.  f»2. 
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Case  8. — A  dose  of  0.77  grain  (U.05  gm.)  of  Btiychnin  nitrate  was  taken  by  a 
man  of  fftrty-one  yeara.  yym|ituni8:  trismus.  coniru!si«ns,  ntitrness  of  limbs,  head 
bum  buck,  wiihoui  complett  upisLbotonos,  the  puUe  140  l*^  100,  Ihc  respiration 
loud  and  labored.  Treatment:  potassium  bromid  and  hypodermic  administration 
of  morpbin.     Recovery.' 

Case  4. — A  dose  of  I  of  a^^rain  (0.049  pm  )  of  t*tryrhnin  was  taken  by  a  woman 
of  tliirty-five  yearn.  There  were  spa-snirf.  paina  in  the  legs,  and  a  ttemidclirious 
titatA.'.  Treated  with  aponiorphin  hypodermicaLly  and  with  chloroform  inhala- 
ti<tn.  the  jiaiient  recovered,' 

Case  **. — A  d«wc  of  only  ^^  of  a  grain  (0.*il9  giti.)  of  strychnin  arsenate  wa* 
taken  by  a  man  rif  iwenly-one  years,  wilb  restuUing  clonic  convul«ion(*  and  opis- 
thotonos. There  Wik-  treatment  with  morphiii  hypftdermically  and  by  inhalation 
of  chloroform.     The  patient  recovered  in  five  days." 

Case  0. — A  woman  of  twenty-tive  years  took"2  grains  (0.J3  gm.)  of  strychnin. 
Theru  were  spasms,  extreme  opisthotonos,  eyes  tunied  up  and  divergent*  the  right 
pupil  contracLcd  and  the  left  one  diluted,  the  lower  jaw  firndy  «et,  the  rctfjiiration 
at  one  time  being  uuHpended  for  a  minute  and  a  half.  Under  treatment  the  pa- 
tient recovered.* 

Cahe  7. — A  nmn  of  thirty  year:^  took  fi  grain.'*  (0.4  gm.)  of  Htrychnin.  He  Buf- 
fered violent  paroxysms,  Treated  with  chloral  hydrate,  both  hypodermically  and 
by  the  mouth,  the  patient  recovered.* 

Case  8. — \  youth  4»f  eighteen  years  took  5  grains  (0.320  gm.)  of  etrycbnin. 
Symptom-*:  convulsions,  the  face  cyano«cd,  no  radial  pulse,  the  eye**  blood-shot, 
the  pupiU  of  the  eye  dilated.  Treatment :  emetics  and  chloral  hydrate  by  the 
moutli.     Recovery.* 

Ca.se  9. — A  woman  of  firty-six  vfurn  incik  A  grains  (0.2H  gm.)  of  strychnin. 
Symptoms:  convulsions,  lividity  of  the  face,  pulj^c  100.  Treatment:  emetics  and 
hypodermic  adtninii'truttoii  ftf  murpliin  and  atropin.     Recover)'.' 

Cas^e  ]0. — A  wouiau  of  Lwcuiv-eitrhl  veiirn.  jmisoned  by  an  unknown  quantity 
of 
w: 

Case  11. — A  woman  of  twenty-three  years,  iH>i**oned  by  6  grains  ^0.4  gm.)  of 
Btryclmin,  suffered  convulsions,  became  unconscious,  wa^*  treatpii  with  liypodermic 
administration  of  cliloral  hydrate,  and  recovered.* 

Case  12. — A  healthy  nmn  of  twenty-one  years  took  from  IHtolSgrainBof/iyuor 
t/rt/ch/iifiir  (Br.)  (A  of  a  grain — 0.02:i  gni. — of  strychnin)  upon  «n  empty  stomach, 
and  the  symptiHiis  which  appeared  in  from  tifteen  to  twenty  minutes  were  clonic 
paroxysms,  a  cyanotic  face,  and  dyspnea.  Death  f«*lIowed  in  a  .**hort  lime.  At 
the  autopsy  the  muscles  <if  the  upper  extreniitie.^,  tfie  jaws,  and  the  eyell(!s  were 
firmly  contracted;  the  right  Hi<lt<if  tlic  heart  and  the  pulmonary  vessels  were 
AIUmI  with  dark  venous  blood;  the  lett  side  of  the  heart  was  empty  ;  the  brain 
was  pale.  The  fluid  in  the  stomach  reacted  to  the  test  for  strychnin  ;  the  urine 
wa-*  not  examined.*" 

Case  I'^. — A  man  took  from  2  to  8  grains  (0.18  to  0.2  gm.)  of  atrychnin  and 
died  in  one  tiour  and  i\  half.  At  the  autopsy  the  abdomimu  and  pectoral  mu.sc1efl 
were  in  a  stale  uf  extrenie  tension,  the  blood  was  of  a  very  dark  rolor,  the  brain 
and  upper  f»art  of  tlip  spinal  cord  were  congested,  as  were  also  the  meninges. 

Care  14. — A  man  t^xtk  an  unknown  quantity  of  strj'chnin  and  died,  after 
svnilttoms  of  the  poisoning,  in  fifly-Iive  minute**.  At  the  examination  of  the  body 
tbe  blood  was  found  to  be  dark,  the  brain,  niedulln,  and  upper  part  of  the  spinal 
cord  were  congesteil,  a.**  were  also   the   lungs.     About    ^  grain   (0.006  gm.)  of 


f  :*irychnin,  suilcred  spasms  with   complete  opisthotonos,  and  under  treatment 
rith  atrojiin  hypodermically,  recovered." 


'  Prinzing.  Schmidt'. f  Jnhrh.  i{.  Mnl.,  1H«».  vi.l    cexxv.,  p.  181. 
'  Mfis*r»n,' i^nV.  Mrrf.  Jf,ur..  18«4.  vol.  ti.,  p.  808. 

■  IV  Boek,  Jwtr.  de  M'd.  ft  dr  Chir.,  183;^,  vol.  li..  pi.  vii.,  p,  5*7;  ftAmirf/'.-.  Jahrb. 
d.  Mr$i.,  vol.  (!oxxxix.,  p.  l:J3. 

•  S.  Ott,  Mrd.  Xctrn,  Philaaclphia.  1894,  vol.  Ixv.,  p,  270. 
»  H.  C.  W.  .Tones,  f.anrrt,  London,  1889,  vol.  ii.,  p.  Ifi6. 

•  W.  F.  Wright.  JtiKstmi  Mnf.  ond  Surff.  .Awr.,  1881,  vol.  cv..  p.  8. 

'J.  N.  Voj6,"  A/«/.  and  Sttnj.  Rt'jh.rtrr.  Philadelphia,  1870.  vol.  xli.,  p.  525. 
•S.  Buckley,  Amtr.  J(»tr.  Mt^f.  Sri,  1874,  vol.  Ivii..  p.  278, 

•  V.  Fancion,  Sf/nnid/'M  Jahrh.  d.  W«/.,  1884.  vol.  cciii.,  p.  '. 
"  P.  T.  Adams.  Brit.  MM.  Jmtr.,  1804.  vol.  I.,  p.  300. 


p.  20. 
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Btrychnin  was  recovered  fruiu  the  »U>m»cb,  aud  ftboul  an  equal  quantity  wuh 
recovered  from  the  washings  of  the  stomach  obtained  during  treatment  by  the 
etomach-pump.' 

Cask  15. — A  man  of  seventy-two  years  took  an  unknown  d<we  of  strychnin, 
suflered  symptoms  of  the  [Miisoning,  and  died.  Forty-lour  hours  utter  death  there 
waa  perHistence  of  rigor  mortis,  althuujrh  a  gtxwJ  deal  ui'  decomposition  had  oc- 
curred ;  no  elots  of  blood  were  in  the  lu'urt,  and  the  thoracic  mu^icles  were  pale. 
An  abundance  of  stryclinin  was  found  in  the  stomach,  along  with  10  ounces 
(453  gm.)  of  parcifllly  digested  food.' 

Caae  Ki.^An  inftint  was  pi>isoncd  with  dux  vomica;  three  days  aflor  death 
cadaveric  rigidity  rcmaiuHl.     Chemical  analysis  failed  to  reveal  strychnin.* 

CAt^E  17.— A  person  died  from  strychnin  poisoning  caused  by  two  hypodermic 
injc<^tions  of  tincture  of  nux  vomica.  The  uraiu  was  exaiuiueU  and  nirychnin 
found  to  be  present.* 

Another  |»ersnn  died  from  hypodermic  injections  of  uux  vomica  ;  analysis  of 
the  stomach  yielded  /t  of  a  grain  (0,042  gm.)  of  strychnin,  and  again  the  presence 
of  the  alkaloid  in  the  nrain  was  drtermined.^ 

Cask  18. — A  man  of  twenty-lour  years,  habituated  to  opium,  diwl  fnim  a  dose 
of  strychnin.  Ipecacuanha  was  used  in  the  treatment.  In  the  stomach  no  alka- 
loid was  found;  in  the  small  iiitt'stine  a  iittlu  slrychuin  but  no  emelin  or  mor» 
phin ;  in  the  large  intestine  traces  of  strychnin,  but  neither  raorpliin  nor  emetin ; 
in  10.33  (grains  (67  gm.)  of  blood  from  the  heart,  perhaiw  a  trace  of  strychnin,  but 
no  emetin  or  morphin;  in  2000  grains  (130  piii.|  of  oloml  from  the  abdominal 
cavity  a  trace  of  morphin  and  undoubted  tracei  of  strychnin  ;  in  the  liver,  traces 
of  strychnin  but  no  emetin,  the  test  for  morphin  lost;  in  the  brain,  traces  of 
«trychiiiii ;  in  the  .second  vomit,  distinct  evidence  of  strychnin,  much  emetin.  but 
no  morphia;  in  the  third  vuinit,  distinct  proof  of  both  strychnin  and  emetin, 
morphin  uncertain;  in  the  fourth  and  the  fliXh  vomit,  morphin  distinct,  but  no 
emelin  or  strychnin.' 

Care  19. — A  person  died  June  23,  1892,  from  poisoning  by  strychnin,  as  it 
apjwarcd  later.  The  body  was  exhumed  atYer  three  hundred  and  eight  days — 
that  is,  on  April  25.  1893.  Of  the  remains  of  the  body,  5401  grains  (."ViO  gm.) 
were  subjected  to  analysis  for  alkaloids— in  fact,  for  strychnin.  The  final  alka- 
loidul  residue  was  twice  purified  by  action  of  concentrated  sulphuric  acid  for  two 
hours  on  the  water-bath.  The  testa  for  strychnin  were  obtained.  Its  quantity 
was  estimated  at  ^  of  a  grain  (0.002  gm.).' 

Case  20. — .\  cat  died  fourteen  minutes  after  receiving  lA  grains  (0.09  gm.) 
of  strychnin.  The  alkaloid  was  found  in  the  stomai-h,  dnodonum,  upper  10)311 
intestine,  liver,  kidneys,  and  bladder.' 

Postmortem    Appearances. — In  a  short  time  aAcr  d(*atli  the 

miKsrle.^  boconio  oxtr<»mt*ly  n'^id,  the  jnint^  fixetl,  the  finirt»rs  elosed,  the 

f4'et  unditNi,  and   sometimes  the  IkhIv  Wnt   haekwanl.     ThU  extreme 

rigidity   eoiuinius   Inr  u  variahle    |H'ri<Hi — sometimes   for  a  week   mul 

sometimes  until  after  a  g:o«xl  deal  nf  ileeonijxisition  has  (HTiirre<l.     The 

hrnin  and  npjKT  part  of  the  -pinal  cord  ami  tlitir  inelosiiig  membranes 

ai^  iisually,  althoui;h   not  always,  ovcrehar^^   with   lihxKi ;  the  same 

oon^-stion  is  freijucntly   ffmrKl  in  the  liver  and  kidneys,  uiul  sometimes 

in  the  miUNUis  iiieniUraiie  of  the  stomach.     The  heart   is  fotmd  to  var^- 

in  respect  to  tlie  amount  of  hlrK>4|  it  n^tjiins  (.*iee  Cum*  I'J).  »  The  rigor 

morth  is  the  mast  characteristic  of  the  ascril>e*l  a])[R^raDces ;  the  others 

are  not  very  distinctive  nor  very  unifomdy  ])rest»nt. 

'  F.  E.  Mnrsl<in,  Lnnert,  U>iidoM.  I88fJ,  vnl.  ii.,  p.  442, 
s^^^*  L.  Ogilvie,  Itrif.  \U*l.  Juut  ,  1884.  vnl.  i..  |».  1251. 
^*  Amer.  Jniir.  Mr^f.  SH.,  187H.  vnl.  Ixxvii..  p.  .'i74. 

•OnindvHl  und  Liijoux.  Jtmr.  Vhittm.  Vhlm,^  1870  |4),  vol.  kxx.,  p.  164. 

*/Ak/.,  lSi)2:    Rrprrt.  itr  Phnrm.,   18112.  p.  304. 

•  I)rac(»ndorff.  Orfjanittche  Oifte,  eeeond  wl..  p.  Iftl. 

'  W    A.  Nnvw,  jonr.  Amer.' I'/trm.  .Si*.,  1894,  vol.  xvi..  p.  108. 

■  Dmgendiirtf,  (h't^aninrhe  OifU^  p.  101. 
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ALKAWUnAI.    roiSOJTS. 


Chemical  Tests  for  Strychnin. — As  already  intimat-ed  (p. 
t>l'2)f  tbo  stability  i>t'  this  alkaloid,  together  with  its  dcoisivo  olu-mical 
ami  physiojftgic-  ros|>iMSL*s,  ermhk's  it  to  Ix*  idciititied  in  tests  of  great 
deli«iry. 

1.  The  Taste. — Tin;  l»ilternei<s  of  ytrydinin  is  more  inten^ie  than 
tliat  of  any  other  known  sMbstiince.  It  eaii  Ik*  |X'ret'ive<i  in  a  solution 
dihiMl  to'^;00,L»Oa  urTOfVilOn  jiarL-.  Worniloy  states  that  a  dmp  of 
a  1  :  ItljOlM)  solution  ha>  a  4leri(iedly  l/ittcr  taste,  not  u.-ually  masked  by 
the  j)rt!.senr<'  oi'  a  very  noLidile  «juautity  of  foreijjn  matter. 

2.  The  Fadittf?  Purple  Test. — Tins  test  jiropeily  defK'uds  upon  two 
fact** — the  one  heiujj  tlut  roneeiUrated  ^nlphurii-  iiei'l  at  temperature  of 
the  warer-balli  puritit^s  sdychnin  instead  cif  e()l<»ring  it  ;  the  other  that 
the  t^>ld  .-iolutiim  of  stryehnin  in  i-oneentnitcd  Miiphiiric  arid,  treated 
with  oertiiin  (tsidizing  ageutSj  jiive^s  an  evaii«^cent  play  of  bright  colors. 
The  alkaloid  is  taken  in  solid  state  and  dry,  on  a  white  porcelain  sur- 
face,  and  tiie  art'ii  of  the  test  need  not  be  over  oue-tburlh  of  an  inch  in 
diamtter.  A  film  nf  residue  iiiu  lie  obtained  in  a  .■separate  narrow  area 
by  evaiHirating  a  drop  of  tpiite  emieentrated  (ehlorofonn)  fcululion,  and, 
if  need  be,  sevenil  times  repeating  the  evapfimtitm  on  the  same  Hpot. 
The  resiilue  (or  uther  M)lid  portiou)  c»f  the  alkidoid  Is  touehe*!  with  the 
sulpliurie  aei*l  at  the  [Kiinl  of  a  very  narrow  ghiss  rc>d  and  left  to  dis- 
vsolve.  A  small  fnignirnt  oi*  p(ttassiiini  dirhi\>nuite  is  tlien  Itronght  by 
the  glass  nd  into  the  litpiid  and  slowlv  diawn  through  it  at  sliort  inter- 
vals. The  stryehnin  raietion  is  an  a]>])eaninee  of  ehaiigiug  et)li>rrr— first 
bine  1o  pijr[jh',  then  viok'l  to  redtlish  (see  Plate  7,  No.  5).  The  oxidiz- 
ing agents  wbieh  liavc  Imh'u  iis<tl  nri'  potassium  di<*!ironu!te,  eerosoeerio 
<ixid,  niangiuiese  dioxid,  lead  jicrosid,  and  potassium  pcrmimganate. 
Hainos  pref<'rs  eerosoeerie  oxid  ur  the  (hehnimate.  The  writer  lias 
nsfnl  the  dieliromate."  H.  I^i'lheby  reeommends  t\\v  use  ol'  the  eltn*- 
trie  eurn^nt.  The  ojM'rator  shtnild  tnake  In^m.-^elf  Jamiliar  with  the 
behavif>r  of  tlie  rhf»sen  oxidi/ing  aguut^  both  with  t-ulpliurie  iiei<]  alone 
ami  with  the  Hulphurie  sc»luti<»n  of  strychnin.  The  ehange  of  eolor  is 
slower  with  eerosoeerie  oxid  than  with  the  diehromnt*'.  If  the  n-sidue 
(or  fragment)  tn  Ix-  tested  has  not  b(**^n  subjerted  to  the  aeti<in  of  con- 
ecntrate<l  stilpluirii'  aei<l  ujxiu  ihi-  water-balh,  as  direete<l  under  Se|Kira- 
tioti  from  Tissues,  p.  oUl^then  tlir  sulphtirie  solution  ju'ejtarwl  as  aU^ve 
is  first  heated  on  a  water-bath,  then  exM»lerb  i"h1  teste<l  as  alx)ve  stated. 
A  mere  darkening  by  the  sulphuric  a<'id  is  likely  to  be  ilue  to  impurity 
of  uon-alk:ilotdal  matter.  If  not  enough  to  interfere  with  tlie  color 
test,  sueh  darkening  may  !»'  disn'gJinlnd,  If  lluTr  is  (r»i  ninth  ihirk- 
oning,  tfir  portion  is  treated  i\*v  the  purification  rtf  stryehnin  by  hot  eon- 
rentratetl  snlphurie  aeid,  as  direettnl  under  Sefxiratitm  from  Tissues,  and 
then  stdfjcrti'd  to  tlu!  ct*h»r-t(>t. 

A  distiuftivf  rwiction  eiui  be  obtjiined  with  about  0.000037  ar 
,^  y  ^  ij ^  of  a  grain  (0.000002")  gra.)  of  strychnin.^ 

*  S*»e  the  imthfirV  Otynnir  Afinh/.ni.i.  ]ftR7.  p.  4ft2. 

'  Thi-:  liiuii  wns  found  when  1 C  c.  of  foluti^m  of  stn'ohnin  was  cvaporntetl  and 
tho  rwidue  Lreat«:d  with  one  Unijy  nf  sulphuric  add  (see  Ort/mtir  Anahfisi»^  p.  462; 
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Tlie  fading  piiqile  reaction  of  str}Tlinii>  is  prevented  by  the  presence 
of  much  hniriii  or  hy  nuirli  mnrphin.  Tin?  absence  of  these  alkaloid^^ 
shitulil  l>e  iiHSurfMl  in  tlie  puri(i(Mtioii  of  the  alkaloid  fiir  stryolnun  tests, 
as  alsfv  tlie  al)sonee  of  sugar,  or  tissue  substances  iu  more  than  traces, 
ete.  Sohibility  in  elilorofomi  or  other  volatile  solvent  and  resistance 
to  hot  concentrated  sulphuric  aciti  are  eliief  among  the  measures  lor 
piiriH(*3iti(>n. 

Variiius  snbst^iiiees  Iwivo  iKHin  iwrtcrted  to  give  nearly  or  ijuito  the 
same  fading  ef»l<»r-rcuctio[i  tis  stryehtiin.  The  luost  of  the.^ie  substances 
are  excluded  at  once  by  ivgartlini;  the  Hrst  condition  of  tlie  test,  the 
previous  action  of  hot  com'entr:ite<I  sulphuric  acid,  us  already  stated. 
As  to  ptomains  in  this  rencfion,  see  p.  102  in  the  section  on  Ptoniains 
and  Other  Uiicterial  PnMhut.s  in  Their  Relation  U*  Toxicology-.  Ily- 
dra-^tin,  which  is  faintly  (Mtlored  yellow  by  sulphuric  acid,  treatetl  with 
oxidizing  agents,  gives  a  play  i>f  eolnrs  not  the  same  as  that  from 
str\'ctminJ  Quehmehin  is  ilestroyeil  l>y  heating  with  ^u!phu^ic  acid 
(Haines).  Cunina  is  colored  by  ■^uljiluwto  arid,  and  is  not  very  solu- 
ble in  chlon>form.  Gelsemiu  gives  a  re^Idi^h-purple  to  cheiTV-red 
color. 

77w*  Unif/i  Rfmiion  of  Morjthin  with  HydnMii  in  ihe  Fadhxg  Purple 
TeM, — In  his  [)opular  novel,  Sfringiown  on  the  Plkfy  published  in  19*M"), 
Professor  Ji>hu  LJri  Llnvd  iutnMliices  iiitu  the  murder  trial  of  Re<l 
Head,  what  has  prove*]  :i  feature  of  much  rhemimi  intei*est,  a  fallacy  of 
the  fading  purple  test,  due  to  the  comhine<i  reaction  of  two  alkaloids, 
the  one  contiiineil  in  golden-se:d  nxit  and  the  other  in  laudanum.  The 
present  writer  is  indebtcni  to  hi^  friend,  Piofossnr  Ll«>ydj  for  a  fine  sam- 
ple of  the  mixe*l  alkaloids — liydtustin  nine  parts  with  nmrphin  one  ]>art. 
Testj?  of  this  mixture  i-otitinu  results  the  writer  had  |)reviously  obtaim-*! 
with  hydrastin  unxe^l  witli  moqilnn  ami  with  hydnistin  ulone^  in  effect 
as  folliiws  :  The  mixture  of  hydnistin  and  uior[>hIu,  treate<l  tm  white 
porcelain  with  enneentratol  >ulphiine  aeid  and  ni>t  heattnl,  at  tir>t  shows 
only  a  pale-yellow  wilor,  jrrailuully  deefx^ning  as  it  stands.  On  adding 
a  fragment  of  potassium  dichmmate  there  is  a  play  of  purple  to  mannm- 
re<l  cohiration.  The  colors  ilt>  ni>t  fade,  but  they  grow  gnuhially  darker 
and  duller,  Si>  that  in  fnnn  fifteen  to  thirty  minutes  the  c<*Ii>r  Ixvonics 
nearly  or  tpiite  uniform  ajul  of  ;i  dark  brown,  varying  from  (he  prevail- 
ing color  of  m:ihog:iny  t'>  that  of  black  walnut  wtHiti  when  nil  finishe«l. 
Hydrastin  alone,  tnated  on  white  iMinM'laiu  with  concentrate*!  sulphuric 
acid,  gains  a  |>ale-yellow  color,  the  same  re>ult  that  Is  obtained  with  the 
mixtun*  i>f  hvihustin  autl  morpbin.  If,  now,  the  heat  of  a  water-bath 
l>e  appliinl,  as  reeouiiuended  for  the  pnrifie:ition  of  str>*clinin,  the  litjuiil 
soon  darkens  and  dwpens,  without  any  play  of  colt>r,  to  a  maroon-red 
and  then  mahogany-bn»wn  colonitiim.  Ljiter  very  dark  partii'les  of 
solid  appi-ar,  due  to  the  beginning  of  mrbonixatiou  by  the  hot  sulphuric 

Chem.  AVw*.  vol.  liii..  p.  78).     Worml^v  fnund  u  liinil  at  r^jB  '^l"  »*  L'niin  (0.000007 
pin  K  iind  Htnmliik-  witli  con>poceric  oxiJ  nt  T-ffAau  "f  »  htkxw  (0.0000007  gai. ).      Fur 

Sr^Mf*«t  d'^lioarv  llio  ulkHlnitlnl   n-Aidiio  .thuiiM  Im^  limught  into  nn  nre*  much  inialler 
iftn  thul  Af  th«'  n*f'ultic  of  1  c.o.  in  \\  singlr  rvnpomtioii 

*  A.  B.  Lyont.  A*nw,  Jour,  Pharm,,  1886;  nve  rUo  ihi*  next  pnraffniph. 
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iK'id.  This  action  of  liot  ••tiljiiiiirii'  ;wi<]  t'tiMltK-*  the  openitor  to  remove 
hydnistin,  u^  Wfll  ;ls  (trdinnry  ti-s-suc  sLilistauces^  i'mm  any  stn'chnin  in 
the  rei*i(]ue.s  undor  tivutment.  Hydnt'^tin  it.sclf,  the  ool4»rlcr*!*  alknloid 
of  Hmli-nKtU  I'onrufcnttift,  with  the  tormula  (' ,H„NO,,  cr\'»tallixt?s  trl- 
metric,  mid  nielts  iil  l;5o°  C.  It  \s  nearly  itusoliil)!*'  in  wator,  vt-rv  freely 
si>liiljie  in  ehhimform,  solulile  in  alwuU  Iti  jiart;^  of  honzol,  alioiit  84 
parts  of  rtlK-r,  and  120  parts  oi' alcohol.' 

3.  The  Chromate  Test. — Wljcn  a  drj>p  of  an  at|neoii.s  Kilution 
of  a  salt  of  stryrliniii  is  idurlu-d  with  stOiitinn  of  j>otasNinin  dirhnmiate, 
a  yellow  ory-.t:illin<'  ]iriripitat<'  <'an  he  uhtaitKnl,  and  the  en->tal>  are 
octaliedi*:ii  and  ilendmidal  in  fnrni.  Only  the  <K'la[iLilr<i  are  distinetive; 
dendroidal  or  bru.sh-like  aji^ivgatioii.s  may  he  fnrniHl  I'roni  the  diehn>- 
mate  itself.  In  ai>|)lyin^  tliis  test  to  a  portion  t»f  the  extr.iet  from  tis- 
3ue^»  a  few  drops  of  the  eldond'orni  stjiutinn  un^  evaptrated  u|Hin  a  ^lass 
islide,  the  residue  taken   uf>  with   a  dro]>  *»f  dilute  aeetie  a^id,  and  the 

cxces**  of  acid  nKistly  dissipated, 
then  the  l>(>rder  nf  the  liqnid 
wetted  willi  die  diehromate  so- 
Intion  and  the  niixtun-  stirred, 
withnnt  luuhdy  sprendinjLr  i^i  ftt 
the  jxiint  of  a  very  narrow  jrlajis 
nnL  The  slow  fnm\ation  of  a 
erystidline  priM'ipitate  is  i>ro- 
nuitcil  by  slijfht  <oneentr:iti*tn 
or  hy  slight  dilution.  Any 
enstidi*  ohtiiined  aw  esamim*d 
nnder  :i  mirros<-oiH'  with  a  suit- 
ahli'  |M>WL'r,  ctmijiaring  witii  a 
eontrol   te>t. 

Fading  Purple  Test  of  the 
Chromate. — If  the  crytstal>  of 
the  4'iiriiniate  l»e  f»l)tainiMl,  they 
are  to  l>p  ^thered  to  a  point  on  the  ^lass  hiide  and  ilried,  then  limelied 
with  nineentmte<l  sMljtlnirii-  arid,  when  the  [day  of  fadiufij  color>  will 
be  obtainet]    the  sjinie  as   in   the  diroet  eohir-test. 

The  Physiologic  Test. — Th(^  IVi*p  is  the  animal  Ut  be  taken. 
The  jupiootis  snhitioti  of  a  Ktlt  nf  tiie  idkidoid,  not  rmm-  than  slightly 
aeiehdoMH,  iiearlv  jiiirifitHl  when  ohtaintil  hy  exti-aetion  from  tissues  or 
foo<is,  is  ^iven  (o  a  small  fro^j,  either  hyiMMlermieally  t»r  by  blowing  into 
the  Ptoniaeh  through  a  small  tnl)e.  Tlie  time  is  noted  and  the  animal 
is  put  under  a  glass  jar  and  observed.  Tetanie  sjitisnis  are  eansed  by 
stryclniiii.  Worndev-  obtaine*!,  with  fiv>gs  nf  from  1  o  to  50  gnu'ns  (<I.S)S 
to  3.3  gm.)  in  weight,  fn^m  -^\^^^  uf  a  gnun  (0.00001;!  gni.)i  distinetive 
Bymptoms  in  from  ten  to  thirty  mitiutes  ;  fntm  y^  of  a  gnun  (O.i^OOlH 
gra.),  symptoms  in  threeor  four  minutes  and  ileath  in  from  tii\een  to  thirty 
minutes.      Kobert  mentions  ^\,  "f  a  grain  (0,00:^  gtn.)  as  a  fatal  ilose  for 

'  On  the  hi«ton'  of  hvdmstiii  ^-o  u  jwrt  nf  un  arUclv  Uy  (h.-  writor,  Jaur.  AmtT. 
Chan.  Soe.,  1899,  vol.  xx'i.,  p.  736. 


Flu.  &7.— Stryi-hiiin  wUh  Ok-  dlchromfttv. 
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a  frojr.  The  jwiroxyji^is  at  first  hnvv  remissions,  and  their  return  in 
luistenotJ  by  agitation  or  vihnitiou,  as  hy  strikfiii^  un  tlic  tiMv. 

The  melting-point  of  stryohniu  us  a  tVit'  alkaloul  is  statofl  to 
be  265°  C.  (Beckurts,  I8!M»);  2tj8°  C.  (Lobist-h  and  Sfhot^p,  1888); 
265°-2G6°  C.  (Stt>olir,  1885).  It  crj'stallizes  in  the  isomctrio  system. 
Rhombic  dixlecaheilroiis  iut  promiiH^nt  figiirt's,  A  ^(mxI  way  to  obtain 
it-  rrvstals  in  ohanifteririti<'  tonus  tor  lairrost^^pio  insp<?otion  is  gradually 
tu  add  watt^r  to  it-s  ah>»holir  solntit»n.      It  crystallizos  well  fnmi  U'Dzenc. 

Strychnin   (five  alkaloit!)  is  suUiblc  in  alxmt  H'MM  juirts  of  water  or 
2o<)0  jmrts  of  boiliiijr  watt-r,  2^7  parts  of  absohit*-  alo^hol,  1-40  parts  of 
benzenf,  in  nUtut.  1200   |wrts  of  etlhT,  in  8  to  K)  parts  of  ridoroform, 
in  a  mtxkTate  amount  of  a  mixture  of 
i»<pud  volumes  of  chloroform  and  other^ 
:nnlj  acoonliup  to  Wi^ruiley,  recpiirtvi  no 
less    than    1 2,oOO    |Kir{s    ■  if   petroleum 
ether  to  dissolve  it. 

Strychnin  is  precipitate*!  from  sfthi- 
tions  of  its  salts  by  the  jjeneral  reagents 
for  alkahtids — iiHlo|H)tas";imn  itxlid,  (ki- 
tussium  mcreuric  i<H!id,  phosphnmo- 
lylxlie  aeiil,  picric  aeiil,  tannic  acid, 
etc.,  and  by  tlie  alkali  hydroxide,  re- 
dissolvinf^  in   excess  of  ammonia. 

Separation  of  Strychnin  from 
Tissues,  Poods,  or  Contents  of 
the  Stomach. — A   weighed  quantity 

of  the  material,  or  determinate  fraction  of  the  orgJin,  finely  dividfnl  if 
necessary,  with  water  cmHi^h  to  make  it  intt»  a  fn-e  Howiutr  rnixtnn',  is 
stnmgly  aridulatcd  with  acetic  arid  '  and  digested  on  the  \v:ttxT-bath  for 
about  an  hour,  addiiiij  water  t(»  re[>lace  that  evajionitiMl.  The  mixture 
is  strainwl  Iwrf,  the  litpiitl  coiiecntntuid  on  the  water-lKith  to  ulxait  one- 
fourtli  its  first  volume,  and  to  this  a'ducc;*!  lifjuid,  while  hot^  five  or  six 
times  as  min'h  htn»iJi^  alcoliol  is  slowly  stirred  in.  A  ^ood  deal  of  or- 
ganic matter  is  preeipitntiMl  by  the  alcohol,  and  this  is  to  Ix'  filteretl  o?it, 
WJishiujr  the  preripitjitc  with  pitrtioiis  of  alcohol  oi  the  same  stn-nj^th  a.s 
that  of  th*  tiltnite.  The  toUil  filtrate  is  eva|Mjrate<i  on  the  water-bath 
to  a  syni]>y  liipiid,  and  this,  when  cold,  is  treated  with  enough  water, 
sli)ijhtlv  acidulated  with  ;ic:'ti(^  acid,  to  make  it  feasible  to  filter  tlic 
whole,  quite  eU»j»r,  into  a  separaton-  Imlb  or  stnmj;  lar^  test-tuln*,  for 
shakhijj^  out  with  about  ati  e*pial  bulk  of  eldoroform  or  other  solvent  im- 
miscible with  water. 

Directly  bi^fore  shaking  out  the  liquid  is  made  very  slightly  alkaline 
by  addition  of  p^ttassium  liyilroxid  soliilion.  The  shakinp-ouf  is  to  lie 
done  thorouuhly,  liut  i^nanliu;^  a^^ain^t  makint:  an  emulsion,  ami  at\er 
ilrawinjj  ot!'  llic  ^^iviritinl  chlor<»fonn,  the  shakinj:-out  ii^  repeutetl  with 
a  pceijnd  and  |»erha|w  a  tlnrd  ]H»rti(nj  of  the  chlon>fonn.     If  the  solvent 

'  Tht'iie  dinvtiiin^  bit  mainly  lh»^e  piveii  by  llaine«.  from  hU  Urge  oxperionce,  in 
Hamilton's  Lf*fai  Medicine^  vol.  i.,  p.  466. 


Ftii.  58.— Strychnin  crysUlu  from  btn- 
ecne. 
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rofuses  to  sc[>arate,  ether  may  l*e  a<ld(H]  in  volume  equal  to  that  of  the 
t'hlorofonn,  and  this  cther-chlnroform  solvent  may  he  taken,  in  shaking 
out  u  wfttriJ  and  :i  (liini  tliiH'.  (.1iUin*r<n'in  iiliHie  i?^  t*'  he  pivicrrcHl,  If 
it  d<>e?j  iMil  I'tniilsiunize  too  inuclt.  Tlu-  utiitoil  chhtmliuinii'  |H^rtinns, 
obiaiucJ  <|iiite  clear,  are  gently  ev:qK»niteil  in  a  poreelaiu  di.^li.  The 
residue,  istill  <x)ntaiuinp;  a  pnn\  deal  of  extnine^ms  organie  nintler,  w  ill 
rontuiii  the  strycliniii^  if  present  in  the  nialerial  *t|H'nite<l  iijwiu.  To 
[lurifv  tlie  alkahtid  ibrtiier,  the  >hakiiig-i«il  vvitli  <'ldoniii»nn  is  n'[K'ated 
by  takitjij  ii|i  thi^  ri'si*hie  with  ilihitv  atri'tie  ac*id,  tilterin»r,  addinjj  the 
eliloriitiinii  in  ihe  separatory  tnUe,  making  alkaline,  and  g,>in^'^  on  as  l)e- 
fore,  ngiiw  evaporating  the  ehhmitiirni  solution  in  a  jntreelain  disli. 

Almost  always  it  is  necx'ssary  to  |nirfly  (he  residne  further,  and  iti 
case  of  .stryehniu  there  is  a  remarkahle  i>|i]K>i'tunity  \o  do  this  hy  aetinn 
i»r  lint  fonrentratt^l  snl|>hnrie  acid.  To  do  tliiSj  the  dry  residue  is  well 
moistened  with  sulphuric  aeid^  two  or  thrive  tinjps  heing  usuallv  sutli- 
eieutt  and  the  wltole  huatdl  uri  llie  water-hath  f(jr  an  htnirortwo.'  The 
blackeiRHl  residue  is  now  stirred  with  wiitir,  illtiTinl  ami  washed,  nnide 
faintly  ulkiiliue,  and  shaken  <iut  wi(h  eldtnvifurm.  The  eldomfonn  solu- 
tion is  suihc'ii'iitly  eotu'entratinl  and  thru  kept  under  a  stopiwr,  prefeni- 
hly  in  a  small  graduated  eylindcr  Small  |wirtions  are  taken  with  t«n» 
fftr  evapmilion  on  jMtreehdn.  for  the  si'veml  ehemind  te>its  deserilK'd 
alHive,  Shouhl  the  lirst  residue  hy  evaporation  of  a  pitrlion  of  the 
t^hloroiorm  prove  n<t(  suftieirntly  pure  and  eolr^rless,  tlie  resi4lue  of 
the  whole,  or  of  a  portion,  may  l>e  further  purifiwl  hy  another  digestion 
with  hi)t  eoneentrated  snlphurie  in-id  as  hi^fore, 

For  a  (piantitarive  estinuitiun  an  aIit|not  part  nf'the  entire  chloroform 
^(tlution  is  tlnn'oughlv  ]uiritiiMl,  its  iinal  (4iloiii(orni  solution  evapor;ite<l 
on  a  small  tared  wateii-glnss,  washed  with  a  few  divtivs  of  iee-eold  water. 
<lried,  and  weighe<l.  It  must  be  understwxi,  however,  that  an  alkaloid 
cannut  l>e  separated  from  tissue  substauees  without  loss.*  The  nitio  of 
the  loss  of  alkaloid  to  the  W(  iglit  of  tissue  nuUerial  may  he  approache<! 
hv  a  parallel  eontnd  analvsis,  but  it  is  iloubtful  v\  hetlier  sntlieient  data 
can  be  ohtaineil  lo  justify  an  estimation  of  the  niraiitity  of  alkaloid  in 
the  i-ntire  body  in  a  case  of  deiith  from  poisoning. 

Deposition  of  Strychnin  In  the  Body. — Stryehnin  is  elimi- 
nateil  miehanged  to  some  extent  liv  the  perspiration^  saliva,  bile,  and 
much  more  hy  the  lu'ine  (KoImtJ).  Asa  poison  it  has  bet-u  nrovere<l 
tsjM'i'iallv  from  (he  liver  and  the  kidneys,  and  an  nnabtaorbetl  remainder 
if*  generally  to  be  found  in  tli<*  stomaeli  and  its  contents.  It  has  been 
found  til  th4'  bmin  arid  in  the  bhwHl.      (Sr  Cases  14  to  20.) 

Detection  in  the  Body  after  Prolong^ed  Periods. — 
Authorities  agR-e  that  str\*elmin  long  resists  decomprisition  in  the  lnxly. 
Ilalnes**  staters  that  he  extnieted  it  in  a  ponderalde  quantity  from  u 
l>ody  that  had  l>een  buried  for  nearly  twelve  montlis  (see  also  C'aac  19). 

<  A«  Vi  f'jrinntiim  i'f  «  strvelmin-Hulphonic  acid  HinJfr   tliU  trofttmcnt  iwe  8to«»cher, 
Btfr.  ti.  ckein.  Gtn..  vi>l.  wm.,  \>.  B4*2il. 

'  See  the  wriU'r'«  itrgtmir  Annfi/Miii,  p,  4*TI,  op  Chew.  JVewft,  1886,  TOl.  IHi.,  p.  78. 
'  HutrnUon's  Hysiem  of  Legal  Mffimnr,  vol.  \.,  p.  469. 
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Alfrwi  H.  Allen  states  that  he  recovered  stn'ohniii  frotn  a  stomach  that 
lia<l  \njcn  kojit  iinitY-jiUHl  .six  yo:ir's.^ 

Failure  to  Detect. — Tht-re  are  a  eonsirlenililc  number  of  ca.ses  of 
death  from  undoiibu-^l  strychiiiii  iKiisoninjr  i"  which  t'iimi)ete!it  chemists 
have  been  iimiblo  to  tind  the  alkahfid  in  thr  ImxIv.  Haines-  states  that 
he  examiiKHl  the  stomachs  of  two  children  who  dio<l  suddenly  with  all 
the  symptoms  of  stn'chnitj  |>'>iso[iing,  etc.,  but  could  not  obtain  any  in- 
dication of  the  poison  ia  the  aualysis  of  either  case  (see  Casctj  1 6  aud  18); 


BRUON. 

A  definitk^n  of  this  alkaloid  is  piven  under  the  generid  description 
of  Strychuin,  to  which  it  is  relateil  iu  chemic:d  <*oustitution,  botanic 
OttMirrence,  and  physiologic  ctlect.  Bruciu  (^^Hj^NjO^),  a  dimetlioxy- 
str}'ehnin,  is  nuich  less  stable  than  strychnin  itself,  es|»ecially  in  resist- 
ance to  oxidi/ing  agents,  and  much  loss  fxitent  in  etiW;t  as  a  j)oison, 
although  similar  id  its  action.  Taylor  quotes  Magcndie  as  regarding 
bmcin  as  having  one-twelt\h  the  strength  of  str>'cluiin,  but  givi's  more 
creilence  Ut  the  ratio  of  tme-sixth,  aseribetl  by  Audral.  ReJchert  found 
that  bruciii  is  from  foriy  to  Jifty  times  less  (K>\verful  than  str^•chtliu  im  a 
couvulsant,  is  n»ore  poisonous  to  the  sensi>rv  nerves,  and  les-*  rapidly 
absorbed.  Bmcin  exerts  a  local  anet^thetic  effect  not  obtained  t'rom 
strychnin.  The  exact  determination  of  the  jK>tency  of  brucin  has  been 
enibnrrasse*!  by  the  difficulty  of  abxilute  exclusion  of  strychnin.  Each 
of  these  alkaloiils  mujst  la*  seiwrated  li-fim  the  other  in  mauufaeture. 
Therefore  an  article  of  brueiu  obt;iintMl  J"n)tn  an  itnlinnry  dealer  is  liable 
to  contain  emnigh  strychnin  to  exert  a  sensible  effect,  aud  the  impurity 
IS  the  more  likely  to  be  oTcrlocvketl  l^ecause  the  color-test  for  stn.*chnin 
is  obscured  by  the  pivsiMHie  of  no  mure  than  an  ^npial  weight  of  bniciu. 
A  nictliiHl  of  sepamlion  of  strychnin  from  brucin  sh*iulcl  pn*coiU*  the 
test  of  the  latter  for  the  j)resenee  of  the  former.  The  nux  vomieii  seeds 
contain  lK>th  these  alkaloids;  the  bark  coataiiis  brucin  with  very  little 
strychnin,  am!  tu  the  Iwirk  of  some  s|>ecies  of  str\'chn«>s  bru<'i!»  is  found 
without  •^Iryeluiin,  Then-fore  in  cases  of  poisoning  bv  the  enide  drug 
it  is  <|t'sinible  to  a>siy  it  fi»r  e*)nteut  of  brucin  as  well  as  for  strychnin. 

The  symptoms  and  the  poisonous  quantities  oi  brucin  are 
indicate<i  jls  nearly  us  they  can  Ik*  by  a  com|Kirison  with  th<Kse  of  stn'ch- 
nin,  r|uaIiHcil  by  the  statements  given  in  the  last  |)anigniph.  .Several 
cases  of  ileatli  from  bruiiin  pois<uiing  an^  re|M>rte<l. 

Chemical  tests  for  brucin  arc  as  folhiws :  To  a  txilorless 
rewdue  U*  be  testol,  on  a  white  porcelain  surface,  add  a  dro]»  of  eon- 
oentnited  sulphuric  acid.  With  this  bnicin  itj«'If  gives  no  «?olor.  A 
ver\'  little  nitric  acid  is  now  adilnl  on  the  point  of  a  sharp  glass  rrKi, 
when  ft  blo(Ml-refl  color  reveals  brucin.  The  t<^t  may  Iw  varie<l  by 
treaiting  the  residue  first  with  dilute  nitric  acid,  then  with  couct*ntnit<fl 
sulphuric  acid.     Treatment  of  the  residue  with   nitric  acid,   warming 

•  Oommrrrinl  Orffanif  Anai^^fi^,  vol.  Hi.,  pt.  H.,  p.  876. 

*  HAmilton'fr  Syittem  of  Leyni  MtJidne^  vul.  1.,  p.  4&0. 


524 


AI.KArX)IDAL   POISONS. 


gently,  and  then  tout-hiuj;  tbc  spot  with  a  solution  of  stunnous  ohlorid, 
brings  out  u  liru*  |iur|ilr  oilor  as  a  vurv  ik'lit^iU'  und  distinftivo  test  fop 
brutrrn  (st'e  No.  :.',  l*Iak'  7). 

To  U'st  for  >lrv('Iinin  in  tlic  ])r(\-^rju'o  of  hniciii,  lixiit  the  rtsiduc  with 
coni'fiilratf*]  siil[»linrii'  iu'id,  tiit-n  witli  :l  Vi'vy  little  nitric  acid,  and  after 
the  rtil  ctihtr  has  olmn^ed  to  yfllc»w,  add  a  nnniitc  fnipmcnt  of  potassiiini 
IKTinaiiiiiinatr  m*  oi*  jintas^^iiHii  (lu-hrninal*'.  A  i»hu'  nr  bhu^viith't  (Y>lor, 
the  *Mhdiii;i:  |Htri»k'/*  iiiilii-ati's  strycimin.  In  rhis  trst  tlu^  intcrf'erenoo 
of  the  bnu'tn  is  nvind*-*!  by  lis  lU^-tinipik^itiim  nr  oonvcrsinn  iiitfl  iJeriva- 
tivoK.  KcIItT  r^tiuiates  strychnin  in  a  niixtim-  with  bnieiii  aftor  de- 
oonnK>slnf^  the;  hitter,  by  digesting  the  dry  alkah>ids,  first  with  sidphuric 
acid  of  10  piT  cent,  stri'njrtii,  thtn  in  the  rold  wirh  onc-tputfi  as  much 
nitric  acid  of  sjjccific  gravity  1 .42,  having  for  one  iind  nnc-hiilf  lioui*sin 
tho  cold.  In  the  ^Matlinji'  jmrplo  "  test  for  strychnin  the  intcrfcrcn<*e 
of  Ijrm-iii  is  diininislicd  by  nsin^  the  pernianginiatc  as  an  oxidizing  agent, 
when  tlie  linu'iu  is  dee(im[«»scd  to  a  gn»ater  extent  than  ri'sults  fi-om  the 
dii-hrornatc. 

In  the  separation  of  brucin  from  tissues  and  foods  advan- 
tage is  to  be  taken  of  the  fact  that  brnein  is  nnieh  more  soluble  in 
alcohol  than  is  str\'chiun.  Absolute  alcofifil  is  a  good  separative  solvent 
for  free  bnicin,  as  is  alno  alcfihol  of  .'>0  jier  wnt.  strongtii.'  Bniein  has 
less  resistance  to  dc<"om|Htsition  by  oxidi/ing  inflncnces  than  ha>  strvi'h- 
nin,  and  nuist  nt)t  lie  hcattsi  with  eoni*cntratc(i  sulphuric  acid  on  the 
M'ater-bath,  as  directed  for  the  last-named  alknhnd, 

^Vpt  «/'  Pmmnimj  hj  Brucin, — A  niiddlc-ageiJ  irmtu  alter  u  itieul,  took  2  grainti 
(0.13  gill,)  of  lirurin,  prearribpd  by  a  ni<idira!  prattitinner.  In  two  hours  he  wjis 
found  seated  in  a  cliiiir  whirli  he  tield  by  tlie  arm,  with  ilread  depicted  on  his 
face,  afraid  tf*  movit  or  he  touche^l  lest  he  .tliouhl  I'liU  into  convulsions.  Under 
treatment  with  an  emetic,  followed  bv  thbtral  and  hypodermic  adniinistnilton  of 
raorphin  in  doses  of  J  of  a  jrrain  (0.05-^  ^'in.).  l*'**  convulpivp  state  gradually  disap- 
pearcd.' 

THE  VERATRUM  ALKALOIDS. 

various  alkalidds  of  hc]lciK»re  and 


^ 


vcRitrin"   (C^JI,^ 


The   most   repn'sciitativc  nf  tin 
ceva<lflla  are  the  fiillowinij: 

1,  CVvadin,  tiie   venitriti  of  ^^crck,  **  ci'yst:dli/,e<l 
NO,,)  in  cevadilla   (subadilhi)    sf^^-ds,  ihun  the  pliint   . 
and  an  important  jiart  of  ni(HboiiKil  vcnitrin  of  the  United  States  Phar- 
macopeia.     It  is  soluble  in  eth<'r  and  is  stcruutiit(^rv. 

2,  Venitrin  of  Wnpht  and  of  Couerbe  {C^,H.^^N(),,),  "amorphous 
vcratrin '*  in  cevndilla  M-e^ls,  in  tr.n-cs  in  Vt-ntir'tm  W/'A/r,  and  in  vera- 
trin  of  the  Tnit^Hl  States  Piiann;u'n|H'iiu  ATuorphous  as  free  base,  it 
forms  cry  stall  izable  .s:dts.  A  sa|K>n!tinhle  alknloid,  yiehiin*!:  another 
base,  verin. 

X  Jervin  (C2,.H^,XO^),  in  Veratntm  inndf  (0.02  jK-r  cent.)i  in 
VeratnuH  tdhnm  (0. L*$  per  cent.)  (E.  vSchniidt).  Il  is  ius4>lnblc  in 
ether. 

'  See  Preecntt'i*  Ornanir  Analytnn^  1887»  p.  4/»fi. 

«  T.  S.  Sozinhkey.  \Vrt/.  am/ Sur^.  Reporter,  Ph{lndctp}iiii,  1R82,  vol.  xlvn..  p.  lf>4. 
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The  veratrin  of  tUv  ITiiitt**!  States  Ptiarmui*o|K?ia  i»  detined  us  "u 
mixture  of  alkaloids  oltUiintHl  fnmi  the  seed  of  Attagrcexi  offit^hndM.'^  lu 
Is  tsj)ooia!lv  chanictoriKLd  hy  it>  content  tA'  cevudin,  the  alk:ih»i<l  firsij 
ab(ive  namwi.  j 

I  m//i*«/«  riritlt;  nr  AiiKM'iean  liclh-lMtrc,  {vaituins  intvadiii  and  jer-* 
vin,  art  ab»>vc  stalHl,  iirul  fracL-ti  of  veratriu.  It  is  ustsl  in  mwliciue  ii)| 
thi>  wuntn'  in  tlir  fluid  exti*aot  (I  U*  1)  and  in  the  tincture  (1  to  2J). 
The  tinetnre  i>f  th<'  British  Pharniaw>|)eia  ha«  twioe  the  strength  of  tl»at 
of  the  Unite«I  St;ilt's  Pharmacopeia. 

Symptoms  of  Poisoning:  by  Veratrum  Viride  or  by  Vera- 
trin (U.  S-  P.)- — CJreiit  naiise;i,  huniing  and  |win  in  the  st^nnuch  and 
bowels,  violent  vomiting,  prostration,  eoUl  extremities,  a  small,  slow, 
and  feeble  ptdse,  the  heart  action  very  weak,  dizziness,  blindness,  dila- 
tation of  pupils,  sk'epine.s-*,  coma,  .-jonietinies  stertorous  bn'athing.  There 
Is  grttit  variation  in  the  svnipti»ms.  VViih  I'rrntnun  viridr  the  pnlse  is 
first  rtHhicitl  in  fon-e,  then  in  freqiienev.  It  acti*  as  a  spinal  and  arte- 
rial <lepn»ss;int.  The  jervin  acts  din-ctly  up«>n  the  heart  inusele  and 
depresses  the  spinal  motor  centers  (\V(mmI).  Death  is  dne  to  asphyxia. 
In  fatal  eases  death  (M'eiirs  s<-uuetimes  in  five  *>r  six  lumrs,  but  more  ollen 
after  twenty-four  hours  or  longer. 

The  fatal  quantity  a^  thu  dru^  eauiiot  l>e  sidely  det^laretl,  on  ac- 
count of  great  ditferenres  in  susivptibility  to  this  agent.  The  medicinal 
dose  of  the  Hnid  extract  is  from  I  to  ;5  minims  (O.tKJ  to  0. 1  K  c.e. )  rverv 
hcmr  or  two,  the  rc^idts  to  he  eli>sely  watt-heti  and  the  administration 
ffus|»ended  if  there  is  nausea  (mv  notes  of  coses  of  jwisimin^  below). 

Treatment  of  Poisoning  by  Hellebore. — The  stomach  should 
be  well  washtxl  <mt  with  warm  watiT.  The  patient  should  then  Ih?  kept 
strictly  U[n»n  his  hark,  wtth  tlie  Uo:u\  Ltwer  than  the  fwt,  and  vomiting 
should  he  restttiineii.  Warm  applii-atioui*,  especially  to  the  feet,  and 
external  stimuli  should  lie  kept  up.  A  <lose  of  tincture  of  opium  may 
be  administen-^l  Ijv  the  rectum,  undiluted  spirits  hy  the  mouth,  and 
ammonia  at  diMTt'tion.  To  meet  failure  of  respiration  liohm  and  Lis- 
wnier  (18S7)  propose  atropiu  hypo<iermic4i]ly,  but  ritn'chnin  and  digitalis 
are  more  directly  indicated. 


Caskn  or  PoiHfixiN'n  by  Vkratrcvi  vikipk. 

Case  1. — A  uian  t<»tk  1  dram  (3.7  c.c.)  of  tiiit'ture.  equal  t<»  12  grain.<t  (().77  (rm.) 
of  the  powder.  Tlu'  Hvmptoms  oonstRted  of  rollaiwc,  cold  and  pcwpiring  flkin, 
scarcely  perceptible  pulae.  pain  in  the  tftomaoh,  but  no  purginfr.  ReMult,  re- 
covery,' 

Case  2. — A  child  of  eighteen  luontlu  took  four  or  five  do«e»  of  4  luiniuw 
(0.24  cc.)  each,  and  then  one  dose  of  16  minims  (1  r.c.)  of  the  tincture.  There 
occurred  attempts  at  vomiting,  uncon»ciou<«nef«*i,  and  stertimmA  breathing  ban- 
ning eieht  hount  after  thr  tlrut  dose  ;  the  [tuUe  waa  Mow,  the  skin  in  cf»hl  perHpira- 
tion.     Result,  death  in  thirt^^n  hour^.' 

Case  3. — A  woman  of  fifty  years  took  70  minims  (4.S  c.c.)  of  a  fluid  ex- 
tract of  veratnim  viri<le  in  two  do«M?j*.  Pain  in  the  Htomach,  natuea.  and  vomiting 
occurred  in  tw6  hour*  after  the  timt  dose.  In  two  houra  after  the  second  doiw  the 
aymptoma  became  more  ACTcre  and  tliere  waa  great  prostration.     After  twelve 

'  Edward»,  Af«y.  Timrx  am/  ff(U.,  18tt3,  vol.  1.,  p.  5. 
»  .1.  C.  Hnrris,  Amrr.  Jmtr.  Mtd.  Scn,  1866,  p.  284. 
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hours  the  ntools  were  bloody.  Vomitiug  coutiuued  for  four  weeks,  wben  tbe  pa- 
tient died.* 

Ca8E  4.— An  adult  male  took  a  teaspoonful  of  the  fluid  extract  of  voratrum 
viride.  In  thirty  minuter  ho  benime  wpeechlerf.-,  with  viidt-nt  vniriitinp,  the  pulse 
being  ulinnst  )niii<jrL'epLible,und  the^kiii  bathed  in  cold  pernpiration.  The  patient 
ret'overtHh" 

Tiie  sunit!  physivjun  repiirEs  another  cu.se  of  like  doi^e  with  nimilar  result,  loBS 
of  speech  and  of  loc<)niotion  being  niiion^  the  i'ym]>Loiii!i. 

Postmortem  Appearances. — Tliese  are  neither  distinctive  nor 
uniform,  Imt  usually  include  sigiiM  of  congestion  of  tlu*  lining  of  tbe 
stomach  iind  bowels  and  sDiiiotinjesJ  hyiM'romiti  of  tlio  brain  nnd  it** 
membranes.     Tbe  ki<hieys  >h*iiilil  In?  examined. 

Chemical  Tests  for  Veratrum  Alkaloids. — As  in  the  molec- 
ular roiistitutinii  of  tiu'sc  basfs,  Gnarcsfbi  exjm^scs  the  opinion  that 
they  are  related  to  the  ationitr  alkaloids  and,  like  the  hitter,  are  qninolin 
derivative:*,  ryridin  prodnets  nrr  obtained  in  dry  di.^tilhition.  They 
are  not  so  un.stal>le  as  the  alkaloids  of  aeoiiite. 

The  distiiU'tive  eolor-te>t  with  coneentnited  Mdphurie  acid  is  piven 
by  eevadin,  veratrin,  and  jervin,  tlie  alkaloids  nutnbere<i  I,  2,  and  3  at 
the  beginning  of  thin  siectifm,  and  thctvfoiT  given  by  the  total  alkaloids 
of  veratrum  viride  and  by  the  venifrin  of  tlu;  I^nittHl  States  riiarnm- 
coj>eia.  The  n-sidtu*  of  dry  alkaloid,  on  white  porcelain,  Is  n^vt'reil  with 
an  excess  ol'  pure  conet  iilrateil  ^uI])llurio  acid.  The  veratrum  alkahvkls 
dissolve  to  a  yeUow  MjUitioji,  whtidi,  on  i^tandiiig,  changes  to  a  bright 
red,  art  obficrvetl  in  looking  thrtmgh  It  to  the  white  ground^  gradually 
deepening  and  slightly  dnrkeiitng,  then  remaining  ]M'rsistent  for  hoiirs. 
(See  Nik  <J,  I'late  7.)  If  die  te.'^t  is  wartiuMl,  the  i'hanges  just 
stated  take  ]>hiee  quite  ra|>idly,  but  the  deeji^  dark-r<il  eohir  remains 
some  time.  Sidlieicnt  tpiaiitities  show  a  green  Huorest^euee  by  refle<*ted 
light.  It  is  the  persi.st<'nee  uf  the  color  that  is  the  most  characteristic 
of  veratrum  alkaloid  in  lids  te.st.  Various  orgiuiie  e<im[»oumls  give  hkI 
colors  with  sidphurie  aeid,  but  the  analvht,  in  comparing  the  reMdts 
with  that  of  venitruui  alkaloid,  finds  the  latter  to  possess  distinctive 
faitures. 

Stnmg  hvdnxihlorie  acid  dinwdves  veratrin  withon(  change  of  color, 
but  U|M)n  boiling,  ;i  bright-red  color  is  dcvtdojH'd  (hat  persists  u  long 
time.  This  result  ts  strongly  iiidiealivc.  Feohde's  reagent  gives  a 
result  sooner  than  aidphurlc  aeid  alone,  and  a  distinction  from  some 
other  ImkIIcs.  The  action  of  eoncentratcd  sidphtn-ic  acid  with  w»ne- 
sug-ar  IH  eharacteristic.  The  all<aloi<lal  residue  i^  rubbe<l  with  six  times 
its  quautitv  of  eane-sug:ir,  and  tin-  jiowder  trealcil  with  a  lew  dnvps  of 
coucentrated  sulpluiric  acid.  The  viAar  pnKiuet,  in  ease  ot*  vemtnim 
alkaloids,  is  y4  llowish,  then  green,  and  lastly  a  clear  bhie  (Wcpjicn).  A 
reaetion  with  furfurol  is  recomnn-iidcxl  by  G.  Laves  (18f>2):  To  Ifi 
nu'nims  (1  c.e.)  pure  ci»ncentrat»'d  suli»buric  ncid,  in  a  tcst-tnl>p,  uild 
three  or  four  dro]>s  of  a  1  per  wnt,  sejhition  of  furfurol  in  water  and 
mix.     How  liM  from  three  t*j  five  drops  of  a  water  solution  to  be  testwl 

'  T.  M.  Johnson,  Bufato  Mrrt.  and  Surg.  Jour.,  18*5C,  p.  138. 
»  J.  B.  Buckingham,  Amer.  Jour,  Med.  Set.,  1866,  p.  608. 
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for  veratnini  alkaloids,  lettinj;  this  flow  down  tlie  side  of  thetul>e  wntli- 
imt  slmkinji:.  \'4'nitnim  alkaloids  give  a  dark  layer,  cbuiigiug  to  durk 
grt-on,  bliu-  to  violet  blue,  at  eout;iet  willi  the  acid. 

Cevadiii  (^^^11,,^**^^)  or  *'orystaHized  vrmtrin  "  crystallizes  in  tnins- 
p:irent,  eoli»rI«*ss,  eoiK^ntrie  gn^itps  oi'  ikhkHo,^,  willi  ii  mehiii^-imiiit  nf 
20')°  (_\  (Ernst  Sehmidt).  It  i'orms  a  gohl  wilt,  rrvstalli/in^  from  Imt 
aloilinl  in  Vf'Ilow  needles— r^,H,.^XO,.HCn.AuCI,. 

.lervin  (^-'jnH^^N'OJ  is  espeeially  cbm*aetvriz*tl  liy  the  sparing  solu- 
bility of  its  salts  of  sulpliurie,  liydrocblorie,  and  nitric  aeids.  Tliesc 
salts,  sjwringK^  solnldo  in  waier^  nrv  less  soluble  in  their  resj>o<'tive 
acitis,  and  nre  ]»re<iipitat<'<i  aeet»nling]y  hy  adding  ihe  aeitl  in  some  exe«s« 
to  an  ac^tio  aeid  solntion  of  the  alkahtid.  The  precipitate  is  er^'stjdline. 
The  free  alkaloid  melts  at  2:5^°  (\  This  alkaloid  alone,  in  ihc  ndor- 
test  with  pure  snlphurie  aeid  above  given,  givt^s  a  final  eoktr  hearing 
more  on   the  brown  than  the  color  ohliiine^l  from  c^'vadin  and  venitrin. 

A  ebaraeteristie  [)hysiologie  test  i»f  venitrnm  alkaloiils  is  obtained 
with  tlie  frog  by  hyp<Klermic  administration.  The  animal  suffers  inune- 
iliate  slowing  of  the  hciirt,  is  apt  to  vomit,  has  spasmodic  mu^*nlar  eon- 
tractions,  ami  if  the  amount  he  siitlieient,  finally  di<'s. 

Plomains  have  lKH.'n  found  elosely  n-sembling  veratrin  under  the 
color-tests,  but  not  at  all  respondiug  to  the  physiologic  lest.* 

In  separtUion  from  the  iituiues  or  conietita  of  ihc  iHnmavh  it  must  be 
borne  in  mind  that  ehlor(»fiirm,  benzene,  and  amyl  alcohol  rc:*pectively  <iis- 
solve  veratrum  alkaloids.  U\  some  extent,  from  troidnhu^j  im^  well  as  from 
alkaline,  water  solutions.  Chloroform  is,  in  genend,  the  best  solvent, 
applying  it  to  feebly  alkaline  solnti<ins.  The  pnx-ess  given  under 
Atropin  may  be  employetl,  omitting  tlie  ebloroformic  w'ashing  of  the 
acidulous  si>lution,  and  continuing  the  stej>8  of  piiritioition  until  a  sutli- 
eientlv  colorless  resi<lue  is  oUtaiuLil. 

The  kitlneys  and  the  urine  shouM  l>e  subjected  to  analysis,  as  this 
poist)U  is  eliiuinatttl  to  some  extent  by  the  kidneys. 


MUSHROOM  POISONS. 

The  prisonous  priricipU's  of  mushrooms  are,  in  general,  to  be  classed 
with  the  hurtful  |^rlKluctvS  of  other  fungi.  The  eiuinent  pharmacologist 
Kobcrtj  in  IHIHJ^  classiiio^I  the  known  [WHsr»n-i  of  the  fungi  a.s  follows  : 

(1)  Acids,   sneli   as   lu-lvellic    aeid;  (2)  alkaloids,  as   mus4-arin  and 

Ineurin  ;  (3)  albuminoids,  as  the  enzymt^  and  loxaUnmiins.  Further, 
nuisearin  aet>t  u[xmi  the  nerve** ;  certain  fungi,  as  s|)eeies  of  Ijaetarius, 
Ciiuse  local  irritation ;  other  pnjduets,  like  helvellic  acid  and  the  phallin 
of  Anianifa  phiUoiflei*^  act  prinmrilv  upon  the  bliMxl, 
W.  G.  Farlow,  of  Harvard  University,  has  given  (1808)  the  follow- 
ing statements  of  fleshy  fuugi  (nuisbro<mis)  fhtUe  to  he  poUonoitH:  (1) 
Those  in  the  button  or  tmex|iandetl  state;  also  those  in  which  the  flesh 
has  bcgmi  to  decay,  even  if  but  slightly  ;  (2)  those  having  a  stalk  with 
a  swollen  base,  surrounded  bv  a  sac^likc  envelope,  especiallv  if  the  gills 
: 


Confftilt  p.  704  in  tlie  HevUuD  on  rt<>mains  and  Other  Uucterial  Products  in  thoir 
Relation  t*i  Toxicology. 
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are  white  ;  (3)  thoae  Iiaving  a  milky  juice,  unless  the  milk  is  reddish  ; 

(4)  tiu»sc'  i!i  whii'h  the  i".\]i  <*r  pileiiH  in  thin  in  pr«i]»ortian  to  the  frills, 
ami  in  whirh  the  gills  are  ut'arly  all  of  t-qiiul  luutrtli,  cspot*ially  if  the 
pik'us  is  bright  colored;  (5)  all  tube-heirinj;  tunpi  In  which  tlie  flesh 
fluingt'H  eiilor  vshon  eiit  t>i-  htvikon,  or  wliert-  the  mouths  (if'the  tubes  are 
nnlilisli  ;  (i'i)  geiif^ailly  those  %vliic*h  hiivc  a  sor(  f>i'  sjiiiler-web  or  flixtui- 
lent  rin^'  anmnd  tito  iipnor  [mrt  of  tJR*  stalk.  All  the  foregoing  are  to 
be  avoided  jls  poisonous  or  doubthd.' 

It  was  Imported  in  188;J,  by  Duf^etit,-  that  all  mushrooms  are  in 
some  mejisnro  poiwmons  whfn  iinrooki'd.  He  fmind  the  sjip,  snl>eu- 
taueously  iiije<'ted  iutn  rabbits  ;in<l   other  animals,  to  raii>e  (hiith.      The 


no.  f^.^Amanita  muttwia  (one-half  nAtural  biw). 


poiBODoas  oonstitueiit  was  not  rein<»ved  b\'  a  Pasteur  filter,  and  had  the 
ehemiciil  pn>|H'rties  of  a  soluble  ferment.  The  eixires  of  the  mature 
large  pnir-ball  are  liiible  to  aet  as  a  (xuson  (se<*  t'ase  7). 

The  alkaloid  muscarin  is  found  in  certain  ileshy  fungi,  especially 
the  AqaricuH  mnaeanuft  {Amaii'ita  muacnrUt)  and  the  .\t/ariciis  jMiuilirr- 
inun  (^Amartifft  jtanihrritttt).  It  is  alsii  known  as  u  ptouiain  or  protluct 
of  putrefaction.'     Muwarin  is  u  ehcraieul  relative  of  cholin,  and  can  be 

*  The  liubilily  of  mistnki?  in  IIip  spUftion  and  use  of  niu5lin>oinfi  for  foinl  it*  pxcm- 
y>IifiiMl  in  an  wwunt.  iriven  in  1800  in  tlir  I^n-jr^M  Mr<iienl,  tbut  a  man  and  hi*  wife 
vvhti  hnd  dealt  in  r*diMp  niuBhmnrits  in  Paris  ft.r  more  than  Ufty  year*  themselves  both 
died  at  the  same  liino  from  niushr<nnii  jMjisoning. 

«  Compt.  rend.,  vol.  xcv.,  p    1307  '  Brieger,  1866. 
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synthetifallj  prtKJuoe^l  from  thv  latter.  MiK^*arin  (OjHjjNOj)  has  the 
oondtktiiioa  (CH,)^N.</irA'niOHU)ir.  C1ic*lin  (C^II^NOj)  has  the 
oonstitutior)  (CH3)^N.CllX'll..(OM)*<JII,  Choliri  i^  also  Oi>iivfTtiUlf  into 
neuriii,  (ClI^jjN.^CH-.CH^J.OH,  ii  pliimain.  Of  the?ie  thrw  (juut'Tiiarv 
aninntniLim  liy*lroxiils  only  um^curin  lia>  the  e<»n*5tiiuiif»u  of  an  aUK'liyc! 
anJ  it  i^  fur  more  pniscnnm.'s  than  cliolin  or  uturiu.  Miiscctriii  i.s  capable 
of  rodiictum  tu  rhiJiii  and,  more  easily,  of  oxkLuion  to  botaiu,  (CH,)j 
N.CHX'O.H.OH.  Dr.  D,  W.  Prentiss  *  states  that  while  Amanita 
mnjtcoi'itt  i.s  (HiixjtioUii  to  Mies,  they  are  not  jKjJsoned  by  the  alkaloid 
muM'arin,  and  he  infers  the  presence  of  another  and  a  volatile  poiM>noits 
prineiple  in  this  >|M'eies. 

The  symptotns  of  poisoning  by  muscarin,  or  by  nuishrooms 
containing  it,  are  8K)\vin*;  of  the  pulse,  contraotiim  of  tli*'  pupils  of  the 
eyes,  salivation  and  laorimation,  s|Ntsni  of  the  aceonuiuKlation  of  the 
eye,  tetiinie  s[KLsmH  of  the  stomach  and  in- 
testines l^eeoniing^  violent,  and  sttippa^e  of 
the  lieart-lKSits.  Decided  ^va^ptorn.s  are 
oanse<l  by  so  small  a  ipiantity  of  iiiUHiirin 
an  fnmi  ^5^  to  ^j  of  a  gntin  (I  to  ^5  niilli- 
grams)  (Kobert).  It  is  a  tpiite  diix}et  an- 
tagonist of  atropin  (Selmiiedeberg),  and  the 
latter  is  diavtly  inilit-atiil  in  the  tn'MnniTit 
of  nuiscarin  pi*isonijig.  It  has  Ihim»  found 
that  the  phy.sioiogit:  ellects  of  the  nuiscarin 
from  njushnK)ms  are  identical  wilh  tlu»s<»  of 
synth(*tie  nnisejirin  from  chnlin.  It  is  lat^^ly 
exereleil  thivniirh  the  kidnvys. 

The  fungus  Ainnnitn  tutmriirtn  (Af/ariciui 
viusvarim\  or  fly-blown  agaric,  having  the 
size  and  shape  of  a  common  mushr^Him  but 
the  outer  surface  (»f  tlie  iiilrus  of  a  brighl-ivd 
or  stmietimes  yellowish  color,  has  bti-ri  usi-d 
as  a  fly-jwiison.  Similar  sjHMMes  in  nortliejistern  Asia  have  l>een  used  as 
an  intoxicant.  The  |K»ison  is  so  far  exeret*Kl  in  the  urine  tlmt  the  latter 
exertc*  the  same  intoxicating  cflect. 

In  chemical  tests  for  muscarin  regnnl  must  Im?  had  to  its 
pro|M'rties.  It  is  odorh-ss  and  tasteh^ss,  freely  soluble  in  water  and  in 
alrHihol,  slightly  soluble  in  chloroform  and  still  loss  in  ether,  usually 
obtaine<l  as  a  synipy  liqm'd,  hut  crystallizing  when  anhydrous.  It  has 
a  very  strting  alkaline  reacti<m,  and,  in  accord  with  it-*  f|uatemnrv  ctni- 
stitution,  resembles  a  metallic  alkali  rather  than  a  volatile  alkali.  It 
melts  and  darkens  at  SD^C,  ami  above  100*^  C  l»eoome3  solid  again 
(Ernst  Schmidt).  At  higher  temperature  it  yields  a  slight  vapor  of 
tobacco-like  o<ior.  With  exocKs  of  platinum  chlorid^  evap<trating  in 
vacinmi,  a  platinum  chh^rid  of  mu«c;irin  cr\*slalli/es  in  small  oetahe<lra. 
The  correspondinc  donbin  siilt  of  eliolln  cr\'Htalli/es  in  plates.  In  onliT 
to  recover  free  mus<*nriti  frtmi  its  platinum  chlorid  add  an  excess  of 
>  Phila.  Med.  Jour.,  1808,  vol.  ii.,  p.  607. 
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potassium  chlorifl,  evajjonite  to  dryne*}*,  extract  with  strong  ala>hoI, 
evapomte  by  goutio  warmth  to  dryness,  and  extract  again  with  j^tnnjg 
alcohol.  Tlie  residur  is  nnis^carin  clilurid.  Uy  tR'atnimt  with  moitit 
silver  oxid  and  wator  the  frt-o  nuiscarin  can  hv  ohtjitm-d.  In  poBtinortt^m 
analysijj  for  mnsfiirin  iIk*  nrint'  should  he  txaniini.'d  lor  it. 

The  ATTianita  phalhttieM,  or  death-cup,  and  other  species  of  Amanita 
are  said  to  be  tliu  nu^st  frcH[Upntly  ot'curring  of  the  poii^omms  mushrc>oms 
liable  to  hv  eatrn  in  this  enuntry.  These  heloDg  to  KolxTt's  third  elat*, 
coiitainiiiL'"  toxnthumlnx. 

VhaHin,  the  toxidhumiu  of  Amtnuta  phaHokk^fy  aets  mainly  U|>on  the 
bliKxl.  It  is  i*aid  to  be  ab«>rljed  from  llio  inte-stinet*  insteiiil  of  the 
stomach,  anil  iher^^fore  its  pnisonons  eflW-t  is  later  tlian  thai  of  musearin. 
Anuuig  the  f<f/fnjftfnits  uf  piMHUung  hy  these  an-  great  prostration,  eold 
sweat,  .stn|M>r,  collapse,  sorjieliines  fever  :iud  rajiid  [lulsc.  The  pupils 
are  generally  dilated — in  distinction  tivmi  poisoning  hy  niuscarin-hwiring 
fnngi.  The  blood  is  seriously  affeetwl,  jtnd  alter  diiith  it  reinaius  fluid 
and  stains  the  tiKsiies.  The  tuueons  nienibniiic  is  irnliitcd  and  oficn 
inlhuinil.  The  frvatmnif  eont^i.^^ti^  in  the  pruin[*t  evjiciiutiun  and  wasliing 
onl  of  the  stoniaeli,  ]>nnn]tt  eatharsi^;,  and  the  relief  oi*  symptoms  as  they 
arise.  Norrife' advises,  in  the  stage  of  eollajtsi',  the  intravenous  in- 
jection of  a  sti'rilizcd  warm  Mtliition  of  common  sidt  (7  :  ]0(K)). 

//e/rtV/ic  fjchl  (C\.,H.^,0.)  is  tlic  chief  jufisttnoiis  pnueiple  in  Ileivelia 
escninita  and  other  speeies  of  this  g(  rins.  (_'hoHn  has  In^en  tonnd  in 
llrlveila  rueuienia,  but  this  is  but  a  f(*ehly  pois(tnous  base,  its  fatal  dose 
ftiT  rahl>its  being  7j  grjuns  (0,5  gm.)  jver  kilogram  of  hodv  weight. 
The  poisonous  acids  of  these  fungi  are  di>:sipal4-<]  or  destntye*!  in  the 
ih'yiiig  <>f  the  plant,  also  in  continiied  Ixtiling.  Tin  poisonoas  effects 
are  exerte*!  jirimarily  upon  the  bhHKl,  as  stated  l>y  Ko))crt. 

Cakes  of  Voisoniso  by  MrsBBooMH. 

Oa.sk  1. — Four  solHippH  ate  of  Atnanita  vnucariu.  Within  six  hours  all  were 
taken  with  ^ri[»in£r  painii,  thirst,  jirofuse  purging,  with  fwoUen  alHloin«"n,  a  sense 
of  nuffocalion.  and  deliriiuii.  Death  was  the  result  with  the  iViur,  Others  who 
partnok  at  the  «itiiie  time  reeovered.  Hi.nie  of  them  after  prolonged  coma.* 

Cask  2. — In  Winnetka,  III.,  a  w(*nian  of  fifty-five  years  att  a  third  of  a  raw 
mnHhroMiii  {Avumittt  uhaffoUlrs)  at  10  a.  m.  At  7  P.  M.,  after  supprr,  symptoms 
of  pfiirtoninp  ht-can  with  crampH  in  the  ah<lomon,  incnasinp.  and  at  last  afftcting 
th(*  thifrhs,  with  voniilinp  at  8  p,  m.  Patifnt  was  then  found  in  collafipc  by 
physician,  with  a  temperature  nf  100.')**  F.  Tlie  ptiUe  wa^  rapid,  the  reppirations 
were  shalkiw.  there  wen*  inoiierate  tympanites  and  «lipht  tenderness  over  the 
entire  abdomen,  the  pupils  were  eontrarte<l,  there  were  cold  perspiration,  intense 
retchintr,  firrd'uMo  watery  xtnuU,  and  mild  di-lirium.  I'nder  Ireatment  with  mor- 
phin,  iitrupin,  "tryrhiiin,  stimnlaiitK.  and  anlaeid.-*  the  syntptoms  at  midniphl  had 
pradually  abated  and  the  patient  reoovered.  The  opinion  of  thr  nhypician  that 
the  pnicioniiiir  was  hy  Amn/ii/ft  phallmdex  seems  to  have  heen  h;ise<i  in  pood  part 
upon  the  delay  in  the  symptoms,  due  to  the  Htaitment  that  pliallin  i«  absorl>ed 
by  the  umall  intestine  instead  of  hy  the  stomaeh.* 

Case  3. — Count  de  V.,  residinV'  in  \V:ishinpton,  D,  C,  ate  about  two  dosen 
mushrooms  at  breakfast.     With  hins    I»r.  K.  ate  al>out  one  do»en  of  the  same. 


*  Phila.  Med.  Jour.,  1808,  vt>l.  ii.,  |>.  810. 

'  Corvisart.  Jour,  de  ^fed.,  vol.  xxxi.,  p.  S28. 

»  U.  C.  R.  Norris,  fhila.  Med.  Jour.,  1899,  vol.  ii.,  p.  810. 


MUSHUfKJM    rOLSDNS. 


631 


The  mushrooms  lia<l  be«n  collected  the  previous  day  by  direction  of  the  Count, 
who  thouj^lit  he  recojcnized  them  as  of  an  edible  Rpecies — Amnnitn  Ckrxarin.  In 
the  ciise  of  the  Count,  symptoms  of  poisoning  l>cgan  in  a  quart*^r  of  an  hour,  with 
collapne,  blindnoi^,  unconi!>ciouBDe$.s,  and  conrulsions.  Emctici^  aud  hy|>odormic 
administration  of  apumorpliin  and  atropin  wt^re  employed  without  avuil,  llic 
i>atient  dying  on  the  evening  of  the  second  d:iy.  Dr.  K.  !«uf]ered  like  »yuiptoms^ 
oeginning  later.  Vomiting  was  nut  obtained  until  evening.  There  wast  no  rise 
ill  temperature.  Me  remained  in  the  ho^^pital  a  week  before  recovery  wa«  com- 
plete.* 

Case  4. — A  man,  a  woman,  and  a  child  ate  Amnnifa  mu^ctiri'i  (fly-mushroom) 
and  Amaniffj  phaifovlcf  (deaih-cup)  at  Chambersburg,  l^i.  The  man  ate  about 
a  dozen,  the  woman  about  eight,  and  the  child  (live  years  old)  four  or  live  at 
midday  dinner,  and  a  few  more  were  eaten  at  Bupper.  They  all  became  ill  at 
10  p.  M.  and  weft*  very  sick  at  midnight.  The  symptoms  includwl  unconsiciou*- 
neiis  and  convulsions.  On  the  third  day  tlie  woman  and  the  cliild  died.  The 
man  gradually  recovered.' 

Case  /i.^An  adult  male  and  a  boy  of  ihirteen  year*  both  atti  of  A*jarictt«  pro- 
eerwi.  In  half  an  hour  there  was  extreme  giddini'ss,  and  in  un  hour  both  became 
im>eDHible.  After  the  use  of  the  sutomach-purnp  and  the  action  of  stimulants  »en- 
Hibilily  returned,  with  convulsive  spa^ni-s  and  delirium.  The  lioweU  were  not 
affected,  nor  wiva  there  pain.  The  pupils  were  coiitricted  only  during  the  sleep. 
Both  patients  recovere*!.^ 

Case  6. — The  Atiifiiiitn  pauthcrina  was  eaten  by  a  man  and  a  little  eirl  of  five 
years.  In  two  and  u  half  hour*  there  were  faintnesa,  nausea,  aud  delirium;  in 
eleven  houni  iilNhfiniiiul  tenderne»8  aud  Btupor.  The  puj>iU  of  the  child  were 
contra<*led.     Ii"lh  r(.M'overed.* 

Case  7. — In  Kdinbiirgh  Mr.  Sadler,  when  about  to  deliver  a  lecture  upon 
e<lible  and  poisonous  fungi,  accidentally  swallowed  some  of  the  «pores  of  a  large 
speciefl  of  pufl-lmll  {Ltfcoperdon  ffigantrnm).  In  an  hour  and  a  naif  ho  became 
very  ill,  Miffering  violent  pain  in  the  ab<lomen.  The  pain  did  not  Rubttide  until 
after  nine  tlavH.     (When  young,  the  pulf-ball  is  edible. i* 

Case  8. — A  woman  and  a  child  ate  of  AinanUn  rUrimi  {yvWow  color)  fried. 
After  seven  Iwmrs  the  child  became  feverish  and  thirsty,  with  .nevere  pain  in  the 
Momiich  and  a  feeling  of  con-*triotion  in  the  throat.  The  pupils  were  dilate<l. 
Convul»tion»4  and  insennil/ility  supervened,  and  the  child  rlied  forty-one  hours 
after  eating  the  fun^i.  The  wonmn  had  like  tiymptoms,  partially  recovered,  had 
a  coUafiec,  and  died  on  the  fifth  day* 

Case  9. — In  tendon,  in  1873,  a  man  was  trie*l  in  the  Central  Criminal  Ccmrt 
for  poisoning  a  young  woman  by  givimr  her  mu^dirooms.  She  had  frietl  them 
herself,  eat^n  them  for  breakfast,  and  died  on  the  eveninjr  of  the  same  day.  It 
was  alh'geil  that  the  accused  had  a  motive  for  the  act  charged.  In  absence  of 
proof  that  he  knew  the  fungi  to  be  poisonous  he  was  ac(]uitted.^ 

'  n.  W.  Pp<*nli*R.  Phtlft.  iVrt/.  Jfwr.,  J898.  vol.  li.,  p.  607  (with  a  full  report  upon 
**  Hu-^hnMtm  Pouoniue."  and  with  ncoount  likewise  of  Ciue  4). 
'  Dr.  Prunti**,  as  ipinUnt  uUtvu. 
"  Pfddic.  Etiinbttriih  Mfd.  and  Surtf.  Jtmr.,  v<d.  itlix.,  p.  102. 

•  Ilm^man.  Jakresftrrirht,  IB72,  p.  534. 

»  Hrit,   .\fnt    Jnur.,    1HT4,   Vol.  i..   p.  OH.'.. 

•  Alfn-d  Swuine  Tiivlor.  thm'n  //../y*.  /?r/**.,  October,  1866,  p.  882. 
'  Lancei,  London,  Uotobcr  4,  1873,  p.  001. 
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PtrruoiiEtTM  consist-i  of  n  niinilw'r  of  livt]nH;arl»oiiH,  Ui'lftuying,  for 
tlie  iiiifst  pari,  to  ilio  jianitlin  scrieH.  In  (■nulc  ]it.'troli_'Uiii  jIhto  art- 
jni?iOi)U>,  lt*jtii*J,  and  ><>V\i\  liyilriHiirlMHis,  tt>i:t*tfit*i*  willv  innnv  i;n|uiniii'-«. 
Bv  distillatiiin  enuk'  pentilrimi  is  dividt-d  iiiU)  a  nurnixT  of  fnu'lioiis  lo 
which  various  coniiiiercwl  imniorf  have  hecn  given*  The  fractions  with  u 
low  hoilin^-jHtiut  urt.*  known  as  petroleum  edur,  ligroin,  g:i>folin,  naphtha, 
l)enzin,  etr.  The  fr.u'liiMi  hoilini,'  at  loO^  C  to  uhout  ;iOO''  C.  (302'^ 
to  572^  F.)  ii?  ordinary  ktrosene,  whik*  that  wfiirli  is  licpud  ut  ordiimrv 
tempf'raturei?  but  which  \n*\U  at  a  tcnipcnUuro  alvovo  2oO°  to  3(>(»'-" 
C.  (482'^  to  r>72°  F.)  is  "paraffin  oil  "  or  "  nunend  oil."  When  the 
guhstaiices  named  art'  distilk'd  <iiY,  vaselin  and  pnraHin  n\v  left.  All 
these  preparations  ui'e  somewhat  ]H>isonuus;  in  >Mnu'  tixr^'ri  th<  va|wM',  in 
others  the  Hf|uid  or  even  the  solids,  have  claused  poisoning.  Crude 
petmleum  e^nitains  snlj>linr  eomponnds  tiiat  greatly  increase  t lie  toxieity 
of  hoth  the  vajtors  and  the  litjiiid  itself.  Cafties  ol'  |>oisoninj;  l»y  the 
va|)or.s  of  |K*trok'Uni  are»  for  the  most  part,  ''industrial"  or  aetidental  ; 
they  occur  mont  fretjuently  among  pei^^nis  engn;x<'*l  i'^  industries  ru<juir- 
ing  the  use  of  petroleum  or  some  t)f  its  pnxhtcts,  as  in  jK-tiideum  re- 
finerie.s  and  in  those  industries  in  which  benzin,  naphtha,  etc.,  an- used  an 
solvents — in  rubber  iaetones,  ibr  e.xaniple.'  Jn  iii(»st  of  tliesi-  nii^es  some 
of  the  symptoms  are  df»ubtlessly  due  in  part  to  tin-  eontaet  of  tiie  jwiison 
with  the  fKMiy  or  to  small  tpiantities  aeeidentally  taken  internally. 

The  symptoms  are  numerous  and  varied,  and  are  due  ]«irtly  to  the 
loeal  aetion  and  partly  to  an  ett'eet  upon  the  central  nervous  jiyst<»m. 
Irritation  of  the  mneous  membranes  may  lend  to  eoiitt;!]  and  to  chronic 
iidlammatiori  of  the  respii-.itory  oi*pins.  Various  ibnn>  nf  skin  ernptiims^ 
and  boils  are  ik*seril/ed.  The  general  symptonts  observed  among  work- 
men in  petroleum  refineries,  etc.,  are  W€»akuess,  hallucinations,  and  paljH- 
tation  c»f  the  heart.  In  more  ricnte  eiises^  the  patient  beeonies  \"erv  pak% 
tin'  lijis  are  livid,  the  re>|nnUion  is  !-low,  and  tin-  heart's  aeti(»n  is  weak 
aud  scarcely  percTjitilile ;  insensibility,  eonvulsiuns,  and  death  may 
follow  unless  the  |>ei'son  is  iminediati-ly  taken  into  the  ojwn  air.  Olien 
a  wjiiditiou  similar  to  that  of  drunkenness  ("  naphtha-tlrunk '")  resuU^i, 

Manviiist^  of  ]>oisonin^  in  which  the  liquid  was  swallownl  have  been 
re[HU't^'il ;  njost  of  thi^-e  eases  were  accidental,  occurring  espeeiallv  among 

'  Chittenden  and  Farlow,  Bostun  M^l.  amf  Surtf.  Jour.y  vol.  cxxvi.,  pp.  rt21,  040. 
'  Iwi'win,    Virchfiic' K  .-IrcAir,  vol.  cxii.,  p.  3o  ;  Slitchel,   Mfd.   Sews^  vol.  liii.,  p. 
152;  rf.  .SIiiir|i,  i/n.A,  p.  loO. 

•  youlertun,  Lancet,  188*J,  vul.  ii.,  p.  866. 
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rhililron,  whereas  a  few  were  due  to  attempts  at  suieide  or  munlcr. 
F;(t:il  r('-.nlTs  [»;ivo  mrt-ly  Iwen  rfportiHl.  Two  <;nm|»sot' syni[>toTns  li;ivo 
Im'cii  tli'sci'ilMicI — those  due  to  tJie  ItH-ji!  tictioii  of  the  |H»isoii  ii|Hm  the 
stfmuieli  and  those  4lue  to  the  action  mxjn  the  wmtral  nervous  Hvst^'m, 
The  fcirmer  symptoms  are  i's[v^ri:i]|y  inarkrd  in  th(»se  caseH  in  whieh  pr< mi- 
ners Imving  a  hi*^h  hoilin^-poirit  (pjiniHin  oil,  keriTsene,  etc.)  have  heeii 
swallowe*! ;  ihi'  nor%ons  sympfrmiH  have  iMtMi  es|)eeially  marked  after 
those  prtHhict-i  having  a  low  lutiliiig-pijint  (hcnzin,  nitphthn,  etc.). 

The  gastric  symptoms'  e<insist  in  a  hum  log  ]Kiin  in  the  tlimat  and 
istoraaeli,  vomiting,  colicky  |>ains,  dian'hen,  ^rcj»t  tliJrst,  painful  niietnri- 
tion,  etc  The  oflor  of  |X'tmleuni  i.s  on  the  hn^xth.  The  stnternf^nt  is 
frequently  made  tliat  in  such  cas(\s  the  urine  contains  potmleiini,  but  this 
seems  to  be  incorret^t  ;•  it  has  often,  however,  tlie  odor  4vf  violet,s. 

Several  eases  of  |V)is(niiug  liave  been  reported  recently  *  in  Germany 
fntm  the  use  of  pnnifMn  *"il  or  va-iclin  in  tl»e  making  of  !)i*ead.  The 
symjjtoms  were  cat^irrh  of  tlw*  sti>maeh,  a.s  well  as  general  nervous 
symptom^*.  The  internal  use  of  vaselin  in  the  treatment  of  colds  has 
given  rise  to  similar  symptom.^,* 

The  general  symptoms  of  petroleum  jioisoning*  consist  in  headache, 
dizziness,  accelerated  heart  action,  lalH)n'd  re.sj>iration,  collapse,  stupor, 
unconsciousness,  and,  more  rarely,  couvulsfoiw  ;  sometimes  there  is  a 
rise  of  temperature.  If  the  pain  from  the  irritation  of  the  stomach  is 
not  too  great,  drow-siness*  is  a  promitient  symptom.  Uncnnscionsness 
has  come  on  in  frt»m  ten  to  fifteen  minutrs  after  the  swallowing  of  less 
than  half  an  otnue  of  iM-n/in. 

Fatal  Dose  and  Period. — Deaths  from  jx-'trok'nui  and  its  prix]- 
ucts  have  been  so  rare  that  the  fatal  dose  is  not  known.  Death  ts  salil 
to  have  followwl  ia  st'VfDtit'U  hmirs  the  taking  of  alxiut  half  an  oumv 
of  bouzin.  (Jn  the  other  hand,  a  pint  of  |>ctroletnn,  taken  by  a 
Woman  with  suicitlal  intent,  diil  not  cause  deatli.  A  teaspooiifnl  of 
pnraiHn  oil  caused  severe,  but  not  fabd,  symptoms  in  a  child  of  two 
years.  Another  e.liild  die<l  in  ton  minutes  after  taking  a  "swallow"  of 
U'n/in  ;'^  m  another  ease  a  child  two  years  old  rlie<l  a  few  hours  after 
taking  an  tinknown  quantity  of  jwtroleum/  A  ease  is  also  re<?<tnleil  in 
which  a  man  died  a  few  hours  after  drinking  an  unknown  quantity  of 
jwiratTin  oil. 

Th*'  treatment  consists  in  washing  out  the  stomach  or  administei^ 
ing  oniL'tics  and  the  use  of  purgatives.  In  ea^es  of  collapse,  warm  baths 
with  <^»id  affusions  nrv  recommendetl ;  the  ui*ual  respiratory  ami  csmliao 
stimulants  arc  also  indicated. 

'  Vineonl,  Brit.  Mf»l.  Jour.^  1880,  vol.  i.,  p.  648;  Kriodeben:,  OntrnlH.  f.  imirrB 
Mai.,  1902.  p.  KWl.  »  Lcwin,  loe'.  cit 

*  DunbHr,  Dn/tneh.  mr4.   WorJt^nifhr.,  18t>6,  vol.  xirii.,  p.  88. 

*  K(ibin»*on.  Urif.   Mrtt  Jutir..  }m\.  v.ii,  i..  p.  2W. 

*  Witlhiiucr,  Xftmeh.  med.  Woehtnjwhr.,  1««J.  vol.  xUH.,  p.  916;  Rownthal,  Cm- 
tralhl,  f.  innrrf  Mr,L,  \WM,  vol.  xv..  p.  281. 

•(^unniJ'.,  lirrtin.  A/in.  H'vcJtenjteftr.,  181*0,  vol.  xxxiii.,  p^  982;  w>e  liUn  AfeaL 
JVnffjt,  vol.  xh'ii.,  p.  (>ii8. 

»  Fttik,   ViertelJaArMHch. /.  ffer.  Af«/.,  181»2,  vol.  Hi.,Mric»R,  p.  809. 

*  Jobnnneuen,  Berlin.  iUin.   ^Vx-A^iuKAr.,  1896,  vol.  xxxiii.,  pp.  SI7,  349. 
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The  postmortem  appearances  hIow  notliiujr  rluimcterLstic,  bi 

tlie  fH)|ihn;ru?5,  stonmch,  ami  ?jiiiu11  intestine  niny  liave  the  mhtv  of  [R'ti** 
Iciirn,'     The  mlor  of  ben/in  wnt^  uolk-etl  In  one  ea.st!  after  [Mitivfiicliou 

Detection. — Tlie  t-^Hintituents  of  ]x'tn>leinn  ni;ty  lie  hh(>\vn  in 
tlie  tihtiueH  by  fraetioiuil  Uistilhiliou,  the  varii)iis  fr.ieli^uis  l^'iii^  rit^og- 
uizeil  by  their  odor,  boiling-point,  inliunitiKibility,  and  other  j>n*pertiett. 

METHYL-ALCOHOL, 

Metliyl-aleolml  (nx'tliylie  ur  wiHHl-aleoiml,  pyr<»li;rno*)iis  or  wood- 
spirit,  wiHul-naplitlui,  CM^OH)  in  olitainc<l  by  thr  <li*strii(*tivc  distilhi- 
tion  of  wo<kJ.  It  oriMuy  in  commerce  in  varj'ing  (logree?i  of  purity. 
The  enide  wotHl-aleohul  contains  much  acetone,  some  iiltlehyd,  ami 
similar  bmlies  that  ^ive  it  an  extremely  disagreeable  mlor  and  taste. 
PiiriJied  ]inparat!(»ns  nf  inethyl-rdeohnl  jtre  now  extinsively  useil  under 
the  names  of  "  <_'iihnnl)ian  spirits''  and  '^(.'olonial  spirits." 

Pure  methvl-aleoh(»l  is  a  colorle!*s  liquid  M'ith  a  spt^riic  pnivity  of 
0.8021  at  loJ)°  i\  (5fj.5°  F.).  It  hoiJs  at  »><)°  V,  (150,8°  K),  and  has 
a  pini^eiit  taste  and  an  arouuuir  twlor,  not  very  ditterent  from  that  of 
etfiyl-ntci»hol.  Mcthvl-alfolml  is  nsi^A  very  extensively  in  the  arts  a,s  a 
substitute  for  ethyl-  (tr  grain-aleohol  as  a  solvent,  es|M.M-ially  of  varnishes  ; 
it  has  also  been  useil,  with  most  diaai*traus  rcHults  to  tho<»e  taking  the 
prepantions,  as  a  solvent  in  tlie  preiianition  of  essences  of  Jamaica  gin- 
ger, ])cpp*-rniiMt,  eiiinauion,  lcinon,Mind  of  sjiirils  of  cologne  and  bay- 
rum.      It  is  also  sold  extensively  for  use  in  spirit-lamps. 

lVis*ining  with  metliyl-aleohol  is  utidoubtLilly  very  ctimmon,  but 
very  few*  eases  are  re|Jort<Ml  in  medical  literature;  in  fact,  almo-st  no 
such  mscs  \ww  reported  until  recently,  when  the  attention  (tf  the 
metlical  profession  was  direited  to  methyI-!de<ihol  a.s  a  e:uise  uf  blind- 
ness. 

A])iRirently  all  the  eases  of  wood-alcoho!  poisoning  so  far  rc}Mirte<l 
have  been  due  to  aeeident ;  most  of  them  have  l)een  c;mse<l  by  the 
drinking  of  wfHHl-sjiirits  as  a  substitute  ibr  ethyl-aleohol.  In  a  nnmbtT 
of  rases  dejith  or  lilindness  has  resultiMl  IVom  the  nse  of  extracts  of 
flavoring  ageut.s  that  were  made  with  metliyl-ak^ihol ;  suclt  cjises  have 
been  reimrtc*!  es|HH'iallv  from  certain  "  prohibition  "  counties  of  Vir- 
ginia and  Maryland  and  from  the  Indian  Territory  *  and  Jfaiiic.  ()c- 
ctiisi)Mially  |»ainter^  aud  vamishers  are  j>oisuncd  by  t\w.  vapors  of  niethy!- 
aleoliol.'* 

Exjieriments  on  aninuds*  Iiavc  phowri  tlinl  the  physioh^gi(;  action  of 

'  Juhftnrir*wcn,  tor,  cif.  '  Kulk,  loc.  eit. 

*  A  juuiibi'r  of  fxich  pn'panititni»  were  examined  for  methyl-wk-yhol  by  Uynson 
and  nuiminir ;  »oo  Ophfknlmic  Jlrcwti^  l'.*OI,  vol.  x.,  p.  83. 

*  Siv  Miiultnn.  Juitr.  Amcr.  M&i.  A/tftftc,  liKll,  vol.  xxxvll.,  p.  H47. 

^  Pntilln,  Onhiholmic  Hfcord^  1890,  vol.  viii.,  p.  60U ;  Halu.  J'mr.  Amfr.  Mrd. 
A-ftir.,  HKJl,  vol.  xxxvii.,  p.  1460;  De  Srliweiniu,  Ophihnlmic  Rrrorti,  11)01,  vol.  x., 
p.  2X!t. 

*  Potil.  Arch./,  exjtrr.  Path.  u.  Pfinnnith^.^  vol.  xxxi.,  p.  iiSl  ;  JoH'niy  »nd  Ser- 
Vi'aiix,  An'h.  •/*•  Mrti.  i*j*/».,  18U0,  vol.  viil.,  p.  473;  Hunt,  Juhtut  l/o/tkittjf  JfwtpUal 
BulUiin,  vul.  xiii.,  p.  213. 


METHYL-ALCOHOL. 


535 


lUi'tliyl-alcohoI  differs  id  some  re.s{>ecl8  fn>ni  that  of  ethyl-iikiohol.  Thus, 
atMNH'tlin*;  U*  i^viit  exjK'rfinrnts,  u  slightly  larjror  ^i»Jih*  ilose  of 
inelhyl-alcohol  is  iieoetisary  to  i^ause  death  ;  the  etiecto  i>l'  thu  muthyl- 
alct>h(tlj  however,  are  kingvr  cimlinuwl,  m)  that  the  aniiual  riucoumbs 
veiy  iiiiirh  mon'  i|iiickly  to  sniull  rejwateil  dories  of  methyl-  than  tu  cor- 
resjwuidiiif^  doM's  of  cthyl-aieoliol.  TIil*  uarcohi^  c;int»e«l  hy  mothyl-aloo- 
ho|  is  u,-ually  fnlluwod  by  a  eoniat»»se  (i»iiditinn  (continuing  for  days. 
ML'thyl-alcolio!  alstt  dilVern  from  ethyl-ak-nJiol  in  b<'ing  but  partially 
oxidised  in  the  body  ;  j^nim  of  it  ap]ieurs  in  the  urine  in  the  form  of 
formates.'  As  it  Iui.s  been  shown  that  SHxlium  formate*  is  aU^ut  eight 
times  more  t4»xie  tliau  methyl-aleohol,  wfhavcau  interesting  illuntratioa 
of  tht*  fat't  that  the  binly  Mtnu'lirm's  eonvt'i'ts  one  |M»iM)n  hito  another  of 
mueh  greater  strength.  The  formate  Ibrmed  from  methyi-aleohol  is 
excreted  very  slowly — iii  the  course  of  several  days ;  this  slow  excre- 
tion, wliich  wa8  shown  by  Pohl  to  dej>end  ujhih  a  very  slow  formation 
of  fiiniii*'  acid  in  the  tissues,  prolmbly  explain-  the  |»n>lniigi'il  viYt^rt  ai'  a 
single  ilosi'  of  methvl-uleohol  aud  als(>  tlif  lart  that  iin'tliyl-iik^ithol  is  so 
toxic  in  small  repeatnl  doses.  Simtlin'  ditlereuiH^fi  iu  action  have  beeu 
observeil  in  eases  of  poisoning  in  man. 

Sytnptotns. — As  cinnparatively  few  eases  of  wtMHj-ah'ohol  jKijson- 
ing  have  Uvn  n'|>(>rteil,  it  Is  not  possible  to  give  many  detiiils  oouot-rn- 
ing  the  gtuKTal  svrnptimis.  In  some  cases  there  has  lKH?n  a  condition 
of  exhilaration  and  excitt^mrnt  closely  simihir  ta  that  emised  hy  ethyl- 
akH^hl^l.^  In  nejirly  all  trjises  there  have  l>een  severe  hesulache,  nauseji, 
violf'iit  and  long-eonlinned  vomiiing,  pmfuse  sweating,  dilatation  of  the 
pupils,  delirium,  anil  tinidly  cotna  that  nmtinmsl  f«)r  diivs  ;  all  these 
symptonis  are  much  more  niarktnl  after  taking  inethvl-ala)hol  than  after 
taking  ethyl-tilcohol.  In  two  crises  reported  by  Kuhnt  *  there  were  no 
marked  symptoms  for  alwut  twenty-four  hnuis,  and  the  patients  con- 
tinm-fl  their  work  ;  ilie  first  sympti»ms  were  feelings  of  chillines8  and 
vertig«i,  whlrh  were  follt^wc^l  by  deep^  long-eontin»ietl  sleep,  and  in  one 
case  by  death. 

In  a  case  of  Dr.  Kllett's,  vhod  by  Moulton,*  the  patir'nt,  who  was 
alrca<ly  on  a  spree,  l>ecjime  comatose  within  three  hours  after  drinking 
half  a  pint  of  wiMKl-alcohol.  He  eontinue<l  hi  this  eomlition  for  the 
greater  part  of  four  diiys,  but  recovered  except  for  the  onset  of  partial 
blindness. 

The  siiTnptom  that  has  anaised  most  interest  is  the  partial  or  toud 
blindii*>s  tlv;ii  has  nccairrttl  in  a  large  percentage  of  .ncvrre  case's  of 
iMtiHiniiig  by  metliyl-alroliol.  Thomson,*  Wotxls/  Harlan,*  mul  others 
iiave  reporteii  a  number  of  cases  resulting  from  the  use  of  the  essence 

>  Pohl,  /«;.  cit 

*  S«j  Muyor.  Arr/t.  f.  fay*^:  Pnth.  t*.  Pliarnutfiol..  vol.  xxi..  p.  122. 
'  MiicCov  and  Micliael,  MnJ.  R*^orU,  1898,  vul.  Uii.,  |».  777. 

*  Kuhnt*  Zri/ArAr. /.  AHiftniirilk.,  IWm,  \v\.  i.,  p.  -Wl. 

*  Moulton,  ioc.  cit. 

*  Thuniwm,  Ophfhnlmie  Rfcorti,  18(»7,  vol.  vi.,  p.  570. 
'  Woiids.  ihid.,  IhW,  vol.  viii.,  p.  66. 

*  HftrUn,  ihiil.,  IWI,  vol,  x.,  p.  81  ;  *et*  nleu  WunUmann,  Amer,  MtH.^  toI.  II., 
p.  905,  and  BurtM*tt,  Thti'np.  <7ru.,  1901,  p.  801. 
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cif  .Tamaicii  pii^^er,  t'to.,  nuulo  with  iiictliyl-nlrnhnl/  jitul  Moulhm-iiiul 
olliei*s  cji^^  cau.-tHl  \ty  tlit*  u>t-  nt*  [nwv  iiK'ihvl-alojhnl  iisiH'.  iMiuiIiom^ 
oittai  15  cjiaejt  hi  \vhic4i  liliiidiu'SH  was  i-^iusfd  by  mt^tliyl-iilRohol,  and  12 
cases  due  to  tlu*  um*  of  Juiiiuk^  giiigt^r,  t?tr.  Thf  sytiiptfinis  have  Ivni 
Very  imitunii  iit  all  «ist's.  As  a  rule,  im  iiiiiisiial  syinpttuns  woro  notu'i^l 
i'oru  day  or  twimr  rveii  Imi^^cT*  aflor  tlir  |Miisini  was  taken.  Tlu-ii  rluTt' 
waa  a  tWliiig  u!"  pain  about  the  fye->.  Tlit-  vision  Ix'canie  Ijlurrtil,  and 
in  In-jQi  twelve  ti)  forty-eight  hours  the  patient  bowime  totally  blind; 
aftur  a  few  dayn  there  was  a  gradual  rt^tuni  M'  sijrlit — to  s(niic,  iisefid 
vi^iois*  only  to  Im*  htst  again  in  a  short  time  or  witliiu  a  few  weeks. 
The  blindness  is  due  to  an  alrojvhv  of  tfie  optie  nei'\'c/  In  nearlv  even* 
wise  a  central  scotoma  was  <|pmon-itrated.  Jn  some  cases  some  j>enph- 
pml  vision  was  preserved,  l)iit  the  field  was  always  narrowed.  Stjme- 
tinies  the  color  sense  is  ehieJiy  atlKted/ 

In  .-ome  eas<'s  of  nuthyl-aleohol  ptMsoning  practically  the  only  symp- 
tom luis  been  the  blindness.  Tims  GifflutI "  reports  a  e;tse  in  wiiioL  a 
man  l)ccanie  teni|H*nirily  blind  in  three  days  from  drinking  oihign*.'- 
spirits  made  with  inetliyl-alooliol  ;  so  slight  were  the  other  svnipt<*ms 
that  the  ]>atient  liad  forgotten  that  he  had  *tnnik  tlie  cttlogne.  In 
another  ease  in  which  a  large  quantity  of  the  poison  had  been  taken  the 
patient  was  comatose  for  two  or  three  days  and  then  awoke  almost 
bliruL^ 

Fatal  Dose. — Moulton^  mentions  an  instance  in  which  five  men 
drank  alM>nt  half  a  pint  oi'  wiMtd-nleohol  Kich  ;  all  beeame  very  ill  ;  two 
dietl  M'ithin  twenty-lbtir  hours,  two  re<'tn-tT(^l  entirely,  while  the  (ifth 
recovered,  but  with  c*implete  atrophy  of  the  optic  nerve  and  retina  of 
the  right  eye  and  great  cfuitntction  of  the  field  of  vision  of  the  left  eye. 
In  other  cases  '"  considerably  less  than  half  a  pint  of  \viK)d-aleoIutl  eause<l 
death.  Coni]dete  nerve  atn>phy  is  S4iul  to  have  resulttnl  from  the  taking 
of  from  two  to  five  teasjMJonfulti  of  rnetliyl-aleohol," 

Fatal  Period. — In  some  cases,  when  the  dose  was  very  lai^re  or 
was  taken  njHui  an  empty  stomach,  death  (K^curretl  in  a  few  hours,  but, 
08  a  nde,  tt  has  not  oeenrred  for  one '"  or  two  ilays,'-'^ 


i 


'  In  some  nf  the  earlier  cnsw  of  poifioniiiir  by  llu*e  f*«<'in:c#  metliyl-»lo<»hol  wiis  not 
r<?<'oi;ni7,('(]  iu(  tbo  t*>xic  utjcnt ;  Ittl*^  ptiulifc.  nnwever,  admit  «»1'  n«"  d<iutit  that  such  wa» 
the  case.  ''  Moult«.n,  Thrrap.  (Vnr.,  \SW,  vol.  viii.,  p.  3S5, 

■  Mnultnn,  Jmtr.  Amrr.  Mrti.  Ansnc.,  HtOl,  vol.  xxxvii.,  p.  1-J4H. 

*  In  u  cu.-*!^  rr'porlMl  hy  Stiert^n  {.hmr.  Atnrr'.  Med.  Af»*'c.,  vol.  xxxvi.j  p.  34)  com- 
plete Miniliu*s»  apiwrentlvi'ariii'  nn  within  iiliout  thrw  boun<  aftfr  tin*  imtK'iit  lifiil  Con- 
iiuiiK-d  12  ounces  (flAo  cti.)  of  o^wi^'nceof  Jftnitaoa  ^inccr;  ht*  liatl  livn  driokih^'  lnavi]y 
tht?  duy  b«f(nv.  With  pruiiipl  and  L-iiun^Hu'  tn'fitiiifnt  thepp  was  great  improvement 
in  vi-iidii. 

*  The  rxncl  |iathnB:ene.'!is  nf  niPthyl-iili^nhol  atnMyopia  i.=  nTcivfuir  O'lnVidtTQWc 
ftlti'Mlion  at  pn-^i-nl;  ^tn*  Friwli-nwiilil,  (ifrhthttlmn-  I'frconi,  IWU,  p.  ■1:311,  jiud  Flinh- 
Hintt'hft'ld,  run  (.irtiefe'n  Arrh.  f.  Uphtfinf.,  VMYl,  vol.  Iiv.,p.  (IH.  Thi'  lnU<  r  liuthor 
obtained  blindnc*^  in  nionkpys  from  Brnall  n'pi'utt'4  duecw  of  pun*  inethyl-tilcohol. 

*  Hiinien,  Ophthnhnir  iirrunt^  vol.  xi.,  p.  :i(IM. 

'  Gifford,  i'AiV  .  1«01,  vol.  x.,  p.  R42.  •  Harlan,  loc,  cU. 

*  Moultun.  ftfthfhrthnir  Record.  181^,  vol.  viii.,  p.  886, 
»  Uim.nl,  ihUt,  vol.  viii..  p.  448  (case  of  Dr.  Foster). 

"  Kmib.  tAiV/.,  p.  «10.  "  Moulton,  toe,  eU.;  Gifford,  loe.  eiL 

"  KubiiL,  loc.  eii.;  Gitfurd,  loe.  cU, 
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Treatment. — In  cases  of  pcnswming  by  methyl-alcohol  the  stomach 

ghouKl  hv  wm.-IkkI  (int.  StimnlanU,  such  ius  ttirt'ein,  and  <lljritalis,  strni 
U)  be  iudiciite<i.  In  the  stiite  of  conni  warm  bath^  tbllowc*!  by  cold 
nffiisioiLs  wouUl  pnibably  be  found  nsffnl.  8oine  gooti  niiglit  be 
cxpoetorl  from  thi;  atlmioistiiition  of  diuretics  to  hasten  the  excretiim 
nf  tUv  formates  tbrnuil  tiiuit  the  iiietliyl-alctkho!.  Tiie  eye  symptoms 
li:)ve  apparently  bwei  treatL-nl  with  «ome  --uecesa  by  the  use  of  pilocar- 
pin,  |K»tas>i!ni*  io<li!l,  strychnin,  and  catlmrtics.* 

Detection. — iIethyl-alet»Iiol  can  be  isolated  from  the  tissues  by  the 
methn<l  ofdistillntirMi  in  steam  (see  p.  542,  under  Ethyl-alcohol).  A  few 
culiic  eeotitiU'ters  <if  the  dtstiUate  aiv  warmLiI  with  a  mixture  of  biilin»- 
niate  of  |)4*tassiijin  and  sulphnri<*  acid  f>r  the  conversion  t»f  die  metliyl- 
alcohol  into  f«>nnic:  acid,  and  aft4-r  neutralizing  with  calcium  carbonate 
and  prccipit;Uii»n  of  the  rc^agents  witli  lead  acetate,  the  filter<Ml  liipnd  may 
l>e  tes(e<l  fur  formic  acid.  This  i>  best  dotie  by  warming  thf  Hniil  with 
a  .solution  of  r-ilver  nitrate  in  iniunnnia.  In  ca*e  formic  acid  is  present, 
a  mirror  of  silver  will  be  deposited. 


ETHYL-AUX)HOL. 

From  almoAt  every  stnntlpunt  ethyl-alcohol  must  be  regarded  as  the 
m<ist  im|jortiint  poison  with  which  medind  men  and  jurists  have  to  deal ;  no 
other  iK)i.s<ni  causes  so  many  dcjiths  or  hiids  t**  or  intensifies  so  many  dis- 
eases, both  physicid  and  mental,  as  does  alcohol  in  the  various  forms  in 
which  it  is  taken.  Yet  the  number  of  deaths  due  to  acute  alcoh(tlism, 
with  which  we  are  especially  concerned  here,  is  comparatively  small 
when  the  enormous  numlKT  of  cases  of  intoxtaitiou  is  taken  into  con- 
sidenitii>n.  Ruidy^  re|>orts  il'lU  hospital  crises  <»falcoliolism,  acute  and 
chntnic,  in  whi<*h  14  <Iie<l — a  mortality  of  l.o  p4^r  c<^nt.  ;  as  many  of 
these  were  chronic  cases,  in  wliieli  the  mortality  is  gix*tiler  than  in  the 
acute,  the  death-rale  in  tl»e  latter  is  still  smaller.  Other  hospital  statis- 
tics show  a  higher  death-rate, — fn)ra  5  to  10  per  cent,, — but  the  number 
of  acute  casi's  is  not  given. 

Properties. — l^ire  ethyl-idc4>hol  [alcoho/  ethtfiicum,  spiriht^  rfni, 
ahohol  (U.  S.  P.),  CjH^OIT)  is  a  "  trttnsi>arent,  «)lorless,  mobile,  and 
volatile  liquid,  of  a  characterlstie,  rather  agreeable  odor,  and  a  burning 
taste.  Ver>'  hvgroscopic.  S[)ecific  gravitv  not  higher  than  0.7J*7  at 
15°  C.  (59°  F.')."^  Itbtals  at  7S.4°  C.  (173.1°  F.),  and  is  eonge:d^il 
at  —130.5°  C.  (—202.9°  F.).  It  burns  with  a  non-luminous  flame.  The 
alcohol  of  commerce  always  contains  some  water  (usually  alxiut  nine 
parts  by  weight)  and  various  imijurities.  The  different  alotholic  liever- 
agi's  var}'  wiflcly  in  the  [wrcentage  of  alcohol  they  contain  :  l>eers  have 
from  2  to  G  j)cr  cent.  ;  light  wines,  from  10  to  12  j)er  cent. ;  stnmg 
wint*s,  such  as  |xirt  and  s!)err\',  from  19  to  25  j^er  cent. ;  spirits,  such  as 
whisky,  brandy,  rum,  and  gin,  have  from  45  to  GO  per  cent,  of  alcohol 


'  Seo  HnrUn,  Stifren,  and  fiilTdrd. 

*  (^nrirrlif  Journnl  of  lufhrifly^  1900,  vul    xxii.,  p. 

*  United  SuUm  Phurumcopeia. 


68. 


NOy-ALKAJ.f»inAL   ORGANS 


POBOSS. 


by  weight  It  is  the  latter  class  of  beverages  (the  sjHrits)  that  is 
res|)<>nf?ible  for  niOf?t  cases  of  acute  poiscmin^^  with  nIo<ih(4.  These 
bovcTages,  which  contain  in  addition  to  ethyl -alcohol  higher  nltwfhol.'i  of 
the  snuie  ?*crie:<,  siu-h  ar*  ainyl-:ilrohi>l  or  '*  ltl^el  oil,"  and  certain  little- 
kiuiwu  kxlics  adlml '*  cnmiUhic  ethers,"  are,  us  a,  rule,  slightly  more 
poisoDous  timn  }>ure  alcohol  dihitetl  to  the  same  extent  with  water  j  *■ 
there  is  no  jii.stificatitin,  however,  for  the  view,  sometimes  hcld^  thai  the 
toxicity  of  tlicse  j^pirits  is  due  more  to  the  inipunties  tlian  to  tlic  ethyl- 
alcohol.  Oil  the  4jthcr  liand.  >onK'  of  the  cheap  gnulc,-  <jf  whisky  are 
less  poiM_nions  tiian  some  i>f  the  more  exjxni.sivc  oues,  owing  to  their  cou- 
taining  a  Hniallcr  iHTccutuge  of  alcohol. 

Physiolog^ic  Action. — Loially,,  alcohol  is  an  irritant,  ]>i-(«lii('in^ 
rwhicss  and  irriUiti<ni  ai'  llie  >kin,  c>j)eei;dly  If  the  vapor  Im- r(»nliii*'d, 
ami  :l  (turning,  uiijilrusnit  taste  wlicn  swallowed.  With  large  <piantilies 
the  irritation  4pf  the  htoinaeli  eaii>cs  nansea  and  vomiting,  and  if  ttu?  list.' 
is  long-continued,  various  piithulog-ic  dunigci?  result.  Ah»hol  abstract* 
water  frnin  the  tissues  and  jirecipitates  jtroteiiU.  The  views  as  to  the 
action  of  alccthol  alli-r  its  absorption  iut<j  the  bloiwl  have  undergone  eon- 
sideralde  change  witliin  the  last  few  years.  Formerly  it  was  thraight 
to  be  primarily  a  Htiniuhuit  U*  the  va^cidar,  res[>ii*atory,  and  cent  ml 
uervous  systems  ;  uow  mauy  eminent  pharunieohigists  hold  that  it  \>  ut 
all  times  adc[^ressant  of  these  liinctions,  and  tliat  thesyniptmns  of  stimu- 
lation are  in  reaHty  ilne  to  a  jKiralysis  of  inhibitory  fmielions.  All  are 
agreetl  that  in  large  doses  the  action  oi'  alw)hol  is  purely  that  of  a  do- 
•prcssjint.  Alcohol  fnlHls  the  theoretic  iXMpiircments  of  a  *'  iinxl/*  but  in 
onlv  verv  cxecptional,  if,  iivltH'd,  in  any,  cms«'s  is  it  to  \m'  rcgjinh'd  as  a 
]>rijeti*idjle  Wunlr  Allcr  the  admiiiistfatiou  of  a  miHleralc  4]it;mtity  of 
alcolut]  it  is  nearly  all  (iisuhIIv  much  more  tliau  !Kt  jH-r  cent.)  oxidized 
in  the  Iwdy  to  carbon  dioxid  and  water  ;  the  n'luninder  isexcreteil  lnrgt.'ly 
hv  the  kidncvs  and  lungs.  Opinions  dtfl'er  as  to  the  extent  to  which 
alcfilml  passes  into  the  milk.  Sime  authors'  state  tluit  only  after  the 
ingestion  of  ven'  lai'gi'  <jnnntitie>  is  alcolutl  to  be  ionnd  in  tlie  milk,  and 
then  in  but  nmall  quantity,  while  others  have  found  thiit  alter  the  adminis- 
tration of  even  moderate  amounts  of  alcoholic  driuks  there  is  as  much 
alcohol  in  the  n»other*s  milk  us  in  !ier  blcxxl.*  Aleoln*!  jmsses  freely 
through  the  jihicenta  into  tlie  ielal  etrcidalion.'' 

Two  fVtrnis  of  poisoning  with  aleohol  are  recognizetl — ;jcnte  and 
chronic.  Certain  at'ute  symptoms  <Kcurnng  in  chronic  alcoholism  are 
known  as  dclirinm  tremens. 

Acute  p<>isf»ning  with  alcohol  is  fr^wpiently  the  result  of  a  f<M>Ihardv 
atten)pt,  often  au  a  wager,  lo  drink,  within  a  <"ertaiii  short  jK-riod.  a 
large  quantity  of  some  distilknl  liquor ;  in  this  eonutry  the  Ix'ver- 
age  is   nsually  whisky.     lu  rare  cases  alcohol  has  Ix-en  ustnl   for  the 

'  Sei-,  r.  ./.,  UiifT.  Archivf.  [Annt.  u.)  Phyaiot.,  ISftR,  p.  2ft.'i. 

'  Pnrwn  cxoollunt  summary  of  this  entire  subject  see  Rosemiinn,  Arehivf.  d.  ges, 
Phyitioi.,  19(U,  vol.  Ixxxvi.,  p.  441*.  ■  KoAtsmann,  thai.,  vol.  Ixxviii.,  p.  460. 

*  NicloHx,  Compf.  r^nd.  dt  la  Soe.  tie  Biol.  ^  December  22,  1899  j  and  (hmpt.  runuL 
VAcftff.  dr  Set..,  vol.  cxxx.,  p.  856. 

*  Nicloux,  toe,  eU. 
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parposc  of  conmiiUing  niunler(cljildron')  or  suicide  ;  children  aro  somc- 
tinu's  |Miison<Hi  Ky  il  iir<-itl<'iit:illy^  aiul  r!ini('iiin>*  have  rt'imrttnl  nisej**  in 
wbit'h  sueklintrs  have  heeii  jH)i.s<nie<i  by  the  nurse  luking  wine  or  Ihht.  It 
lias  iK-en  rsu^jrenttNl  diat  in  the  lutier  ca*ies  the  symptoms  were  due  U* 
fusel  iiil  or  other  liy-pnxhiets.  Poiijouing  has oecateionally  resulted  from 
inhaling  tiie  vujjors  of  ulcMihol. 

Tlie  sytnptoms  i)f  Jicutr  aleoholic^  intoxicjjtion  di'pcnd  upon  a  num- 
IxT  *)!' fiwtors,  ^\u'\i  as  the  <|tuu»tiiy  and  strenj^th  »ii'  the  iM-venij^^c  taken, 
the  nipidity  with  which  it  is  tjiken,  und  the  degree  of  tcdenince  whieh 
the  jKTson  has  tstnhlishetl.  In  uiost  eiisijs  of  iutoxieation  tlie  first  syni]>- 
toins  are  a  rtiisliint;  nf  the  fa^**'  ami  Iiauds  and  a  feeliu)^  of  Murinth  ;  then 
eoine*:^  the  sta»re  of  excitement,  the  exact  fcJitniX's  nf  whirli  aiv  detcrtninetl 
largely  hy  the  individual  eharaeterisiics — si>me  persons  UcH-oming  seiui- 
mcntal,  others  angr>',  whereas  others  jmss  into  a  ("ondition  of  stu]M»r. 
Xauseji^  vitrnitini;,  dizziness,  with  a  stJigiy(*nnt^  ^.lit  and  ineoherent  sjxtvh, 
anil  otlier  svniptorus  of  inrtiordi nation  follow.  Thr  vietiiu  finally  sinks 
into  a  deep,  torpid  sleep  fiimi  whieh  he  may  usualty  [w  aroiist^Nl  to  siane 
extent ;  tlic  pupils  are  dilate^l  and  tlie  niuseles  of  the  bwly  relaxed.  The 
breath  smells  strongly  of  alei>hol.  In  most  eases  recovery  takes  plat* 
within  a  few  hours,  but  h(^tdaehe  atnl  tianseji  may  |jersist  for  several 
days.  After  the  hijrestion  of  a  very  lari^^  quantity  of  alcohol  the  stiijfe 
of  excitement  may  be  very  brief  or  altoj^^ther  al>sent ;  the  [>atient  falU 
into  a  deep  comatose  sleep  ;  the  fact?  Ixx^^mes  [ude  or  cyanotic  and  cold, 
the  eyes  injected  and  -itarint;,  the  pupils  dilalvnl  and  s<"arcely  reaetiuji:  to 
light,  the  respiration  sll^^v,  sometimes  sterton»us,  the  pulse  tirst  ntpid, 
then  slow  and  >mali.  Involuntary  fvaeuati<ms  of  the  feces  and  urine 
may  occur.  If  the  patient  lives  for  a  few  hours,  a  rnjirkcd  fall  of  the 
bo<ly-tcm|MjnUure  tKX'urs,  es|H?cialIy  if  he  has  betMi  ex|>ose<l  to  cold  ; 
gueh  tem|H.Tatures  as  H.i^  or  Hii^  F.  have  been  re|»eate<ny  reptn-ted,  while 
in  one^'iise  the  rectal  tenii»enUuri'  s^ink  to  7o°  F.  The  immediate  cause  of 
death  is  usually  fMiltireof  the  respiiiition.  CVmvulsi*tns  frequently  fKvur  in 
children,  rarely  in  adultji.'  De;ith  fre<piently  residts  not  from  the  poison, 
but  from  the  victim  meeting  with  sf>mi'  aeeident  due  to  the  loss  of  etin- 
sciousness  :  he  may  fall  out  of  a  window  or  into  water,  or  fotnl  mav  Im? 
foree<l  into  the  trachea  duriii*;  vomitinjjr.  The  |Ktlient  may  die  lat4'r  of 
pneumonia  coutract<*d  duriu*^  the  intoxication.  Many  cases  of  sudden 
death  oct^ur  in  iateinixTate  persoa«i  sw  a  result  of  a  slijjht  excess  in  aleo- 
h*A  :  in  some  casw  the  exact  csntse  of  death  is  n«>t  elcar.^  L<mg'-con- 
tinurtl  illness  may  follow  a  single  excess  in  alcohtil. 

Acute  alcoliolie  insanity  *  or  melaucliidia  may  develop  in  the  course  i»f 
an  acute  intoxic;ition.  In  the  f<»rmer  the  person  In-eomes  inanmenl  and 
often  commits  dee^ls  of  violence,  such  as  homicide,  or  lie  may  vent 
his  wrath  on  articles  of  furniture  or  on  animals  ;  in  alcoholic  melau- 
cholia  there  is  often  a  tendency  to  suicide. 

*  Miwt'hka.  Haiutfmrh  »/.  ijtrirht.  Mni.^  vol.  ii.,  p.  SM  ;  nbstntotod  by  BIyth, 
FcMon*.  p,  187. 

'  VHUin,  Bull,  dr  I'Acttd.  fU  \red.,  18lMi,  vol  xxxtI..  p.  442.        » See  Ci«e«  6 »nd  6. 

*  Hard.  Boiit>m  Afift.  and  SurQ.  Jtfur.,  1897,  vul.  cxxxvii.,  p.  619. 
»Se«  Vol-  I.,  p.  688. 
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TIk'  diagnosis  isnsiiMlly  oasy,  hut  ojmini  jM^isctiitng,  apoplexy,  and 
uronvjf  coiiui  liiive  ri'iH-atiHlly  ht^cn  mi>Uikt.^ii  t'ni-  aciittj  ulroholiisni. 

Fatal  Dose, — 'Vha  fatal  dose  of  alcftliol  varies  with  the  individual 
and  hi^  sfnte  i»l'  hmlth,  uud  with  tiie  strength  of  llie  beverafro  anil  the 
way  in  wliicfi  it  is  takt-ri.  Sihir'  iff  tiK'  iil("<tlii*l  is  iisnallv  n-tnrntil  in 
llio  viiniii.  l*r(*b;iMy  in  i\\v  givatt-r  innnlxr  of  the  fatal  eases  repoHcd 
in  the  adult  i'vom  one  in  two  pints  of  whisky  '  or  bnintly  were  taken  ; 
this  would  eorrespoud  tn  approxinmtely  8  to  Ki  ounces  {2r\f>  to  473 
(*.e.)  of  pure  Jtb'oliol.  In  most  eases,  however,  a  smaller  fpiantity 
would  probably  b*.-  fatal.  I-'Vorti  ."JA  to  7  oniiecs  (HK)  to  200  v,r.)  of 
al<**jhol  is  usually  eonsidere<l  tlie  minimal  latal  dose  if'  tiken  iti  a  eon- 
eetitratetl  ibrm  and  at  one  time.  InJanls  have  died  ironi  two  tal)le- 
yi>«>onfuls  oi"  brandy,  and  iroin  1  to  ^  ounees  (^^0  to  ^td  c.c.)  of  absohite 
alcohol  (rorivspondin^  to  from  2  to  4  oun(V< — oil  to  1 1  >*  e.e. — of  wlii-^ky) 
Would  probably  be  fat;d  to  most  children  inuler  twelve  vesms  ;  vet  one 
case  irf  reporteil  in  whieh  a  ehik!  of  three  an<l  a  half  years  ullimaloly 
rec<.>veret!  aft<T  takin;^  12  ounces  (^^oo  e.e.)  of  whisky.^ 

Fatal  Period. — The  fatal  pericKl  is  variable,  but  death  seems  to 
liave  oeeurreil  in  most  eases  in  from  six  to  ten  h<iurs  after  the 
beginning  of  tiie  eiima  ;  it  has  iK-etirre<l,  howev*'r,  within  a  few  minutes, 
or  been  tlelayed  for  five  or  six  days.  Recover}'  is  rare  if  the  eoma  lasts 
lon*:er  than  innn  ten  to  twelve  hours.  A  low  external  tem])eratnre 
hastens  the  end. 

Treatment,-'' — If  vomiting  has  not  taken  plaee  frei-ly,  this  shouhl 
i)e  eiieouniged  by  the  use  of  emetics  or  the  slomaeh  should  he  washid 
out  with  wanu  water.  If  oollapHe  has  owurred,  the  l!nd)s  shmdd  l»e 
rubber!  anil  hot  a]>[)lieati(»ns  be  made  to  the  ImkIv.  Care  shunld  be 
taken  to  loaintatn  the  body-leniperatuiv.  Stmn^'-  eoHCi',  ejipsieuni,  or 
aroniatie  spirits  oi'  anmionia  aiT  rei-omnicnded  intt-nially  or  stryi-hnin 
ami  iliuitulis  livptKlermirally.  Sleep  or  ijuiet  may  Ive  indueed  by  the 
bromids  ;  opium  shouhl,  as  a  nde,  hv.  avoidKl.  In  dwp  cfmia  warm 
baths  foHowcci  bv  cold  allusions  are  iiM'fid  ;  in  eNtrenii*  eases  adifirial 
respiration  mav  be  ni-eessiuw.  Jn  alroh(4ie  mania  niorphiii  and  hyuseiu 
are  n-cimimrndcd. 

Postmortem  Appearances.^-  In  s(tnie  wises  of  death  due  to 
aeiite  alfoliolrsrn  the  stomarli  and  other  orpuis  apjiear  rpiite  nornm1| 
but,  as  a  rule,  tlie  stomiu'Ii  and  esopiia^us  arc  of  n  tk'ep-nHl  eohtr. 
There  arc  often  pnnetifbrm  irelivniost^  in  the  ^ristrie  nuu'ons  jnenibiiine, 
which  may  also  l>e  easily  separarinl.  The  «'ontents  of  the  sktill  are 
usually  markedly  hyperi'mii' ;  there  is  fnquently  extnivnsatittn  of  blood 
in  the  biiiir.  and  its  membmnes.  and  edema  of  the  bniin-substnuee  or 
of  the  inenibranes.  There  maybe  a  senajs  eftnsinii  in  ihc  ventricles  of 
the  brain.  Edema  of  the  hings  is  frefjnent.  If  ileath  folhiwed  sinni 
after  the  ingestion  of  the  p4iist»u,  the  b*Mly  may  resist  deeoinjMisition  for 
an  unusual  length  of  time;  eadjivrric  rigidity  may  la-st  unusually  long. 
The  contents  <if  the  stotnael*   and   the  various  organs,  especially   the 


*S«e  Medical  Record,  1900,  vol.  hiiL,  p.  1024. 


*  Sw»  CflJG  fi. 

*  &e«  Ca«e  1. 
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brain,  may  have  a  well-marked  odor  of  alcohol ;  if  the  weather  is  cold, 

this  may  lust  for  a  long  tinio. 

lu  (.'hrnuic  alcoholism  the  h^sion^^  may  he  markefl  or  may  he  absent. 
Somotiines  the  dura  mater  is  thick  ami  olo.sely  adherent  to  the  skull. 
The  hrain  mav  he  Lileiiiati»us,  atropliied,  or  normal.  The  stomueli  aM<l 
kidiu'vs  may  show  the  lejiiims  of  ehi^onie  inHammation  ;  the  liver  irf  fre- 
ijuentiy  cirrht^tic  and  fatty;  the  larj^e  vessels  are  usimlly  alheromatous. 
Marketl  histologic  ehsuijrcs  oceur  in  the  cells  of  die  hraiu  and  s|)inal  cord.' 

The  siihjtvt  of  chronic  alcoholism  Is  l)ej*t  tnniU'il  in  works  on  g:eueral 
medicine,  hut  a  ii'W  words  mav  he  said  ahout  delirium  trcnu-ns.  IV^ 
lirium  tremens  hits  heeii  aptly  i.-haracterizeil  as  only  an  incident  iu 
chronie  uleoholiMm ;  it  is  e.sfieeially  common  among  those  a<ldicted  to 
the  use  of  distilled  liquors.  The  fnsel  oil  ctintairKHl  in  the  latter  is 
helil  by  some  to  contribute  largely  to  the  jn-edisiNisitiou  to  delirimn 
tivmcns.  The  attack  frri|ncatly  breaks  out  withiMit  any  warning,  but 
otleii  it  is  |)rt»ei|MtatiHl  by  a  tciUj>orary  exee-s8  in  aletfhoi,  l)y  an  accident, 
by  a  surgical  o|»enition,  or  by  an  acute  inflammation,  particularly  pneu- 
monia. TIk*  attack  usually  begins  with  reHth\s,siie.ss,  sleeplessness,  and 
tremors  of  tlie  hands;  llicn  folliiw,  in  a  tlay  or  two,  the  cIuiraeteri»tio 
jaymptoms :  luiHueinations  of  sight,  more  rarely  of  Hiund,  incessant 
raovcmetit,  and  hicoherent  muttering.  The  patienU  are  anxious  antl 
fn^picutly  desire  to  go  out,  and  eitust;mt  watching  is  neeensary  to  pre- 
vent them  Wtmi  jumping  fiNtm  windows  or  committing  suicide  in  other 
%vovs.  The  hallucinations  and  illusions  sometimes  jcuil  to  homicidal 
attempts.  The  syraptonts  may  snbsid<'  in  thriM;  or  tour  days,  or  they 
may  continue  and  the  patient  die  fnini  failure  of  the  heart. 

Stmetimes  a  fK*r>i<in  who  has  snttenMi  from  delirium  tremens,  espe- 
cially if  he  be  an  ejiilcptie,  i-nters  into  a  cimditiou  of  trum-c  and  may  do 
things  of  whiirli,  later,  he  has  no  reeollc^Hion.^ 

CASKUS    of     POISOMXO    BY    AlCOHOL. 

Case  1. — A  moderate  drinker,  agred  twenty-five,  in  apparent  Jcoo<l  health* 
wagereiJ  thiic  ho  ciiuUl  drink  a  pint  of  whisky  within  ten  ininute».  He  drank  one 
ana  a  half  pinU  of"  cheap  whisky  and  started  (or  home.  He  soon  became  uncon- 
scious, vomited,  and  became  comatose.  His  face  was  livid,  he  breathed  heavily, 
and  after  four  «>r  five  convulsions  he  died  in  six  houra  from  the  time  of  drinking 
the  spirits.  Aalniwy,  nerfurmcd  ihirty-'^ix  !iours  after  death,  revealed  tlie  follow- 
ing: Pupils  widely  dilated  and  nnp<pj:il ;  siTUiscs  and  piaenRorfrfHl ;  whole  brain 
edematous;  lunps  enirorged  and  lower  portions  doited  with  pleural  ecchymiwes. 
From  the  Btomach  14.5  c.c.  (one-half  ounce)  of  absolute  alcohol  were  recovered; 
the  liver  contained  3.6  c.c.  !5.>  miu.).* 

Case  2. — Laborer.  :ige<l  thirty-three,  drank  between  10  and  15  ounces  (295  to 
444  c.c.)  of  whisky.  He  l>ecame  intoxicate*!  in  twenty  minutes,  and  fell  to  the 
ground  in  a  deep  sleep  soon  afterwarrl.  It  was  impossible  to  rouse  him.  The 
pupils  wert'  contracted  to  almost  pin-point  size  (very  unusual)  until  death  look 
place  nineteen  hours  later.  Auloiwy,  thirty  hours  after  deiUb,  showed:  Rigor 
mortis  complete ;  dura  mater  congested  ;  no  eiTusions  in  ventricles  of  brain.* 

*  liftrkin  and  Jelliffe.  Mrrfiral  Kfrord,  l«(«t.  vol.  Ivi..  p.  Jt". 

•Se«  FmntNttte,  Jnumat  r/*-  .\>«r*</<w;iV  rt  ff  Htf^mttlotfit,  1897,  Vol.  iL,  p.  24;  al»o 
nuuienmii  pajwrs  by  Or.  ('ntlhers.  (if  Hertford. 

*  Bttker,  i^iarlerfy  Joumai  of  Inrbrirty,  IWK),  vol.  ill.,  p.  106. 

*  Berry,  Ltineet,  18t»a,  vol.  i.,  p.  7*ja    " 
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CA8E  3. — Worujin,  aeed  forly-ont-,  a  periodic  inebriate,  drank  one  and  one- 
baI^pinli^  of  exfeiilionally  htnmg  whisky.  Fnund  lying  (in  back  insensible  in  a 
few  minutes;  dico  tive  and  a  (jnarter  hours  later,  wilhtmt  recovering  conMciouH- 
ncs».  PupiU  were  dilated.  Temperature  fell  to  7^  F.  below  normal.  Atauinp^y 
patches  ot  niucouii  membrane  of  Hlomaub  were  found  eemidetached  ;  parts  of  walU 
were  fiery  red.' 

Ca8E  4.— Girl,  a^ed  tnur,  trxik  2  ounces  (59  c.c.)of  whicky.  Pulmonary  edema 
developed  in  eleven  hours  and  led  to  death  eleven  nourr*  latiT.' 

CA.sii .'». — (Mt\,  aged  Hve,  took  (jtiuntity  of  whi.sky  supposed  to  be  bi'.l  "  2  de>*- 
uerttipoonfulb."  8oon  beeanie  m&tnaible,  and  the  uwe  of  artificial  re-tpirution 
became  necessary  at  one  liuie.  Alter  nine  hour»  violent  tetanic  convulnions 
developed;  tJiest'  wero  reiii*ved  by  chloral.  Then  caiiii^  dyt^jinea,  cyanosits.  an 
increa!*ing  temperature  (lU»i.4°  F.j,  and  death  alur  hlty-six  hourn.  At  aulopt(>- 
brain  was  fuutnl  in  he  nnrnial ;  there  wiu-*  considerable  bronchial  secretion,  but  no 
pneumonia.     iJtber  or^ann  were  niirmal.* 

Case  G. — Child,  aged  three  and  a  half,  accUBtomed  to  small  drinks  of  whinky. 
Said  lo  have  drunk  at  tea?*L  12  ouneeh  (SSS  c.c.^  of  pure  whisky  in  one  aflornuon. 
Fell  into  a  kind  of  t-tupor  histinp  in  varying  aegroeg  for  more  llian  two  months. 
There*  were  convulsinns,  riglitrided  puralyjiie^,  extreme  contraetures  of  the  ex- 
tremities due  to  multiple  neuritis,  ptrfildi^niug',  and  repealed  vomiting.  Fever 
and  sympuirns  of  consolidation  of  (he  Unver  f^irt  cif  the  right  lung  were  also 
prctient.  After  about  five  month?*  llie  idiilil  nppcnnd  to  have  reco%*ere<l  com- 
pletely; there  were  mi  cvidemcs  tltat  his  menliil  londilion  had  been  impaired.* 

Isolation. — Alooho!  may  serve  as  a  tyjK'  of  a  large  gmup  of  suIj- 
8tiin<X'fi  whose  common  }>ro|>erly  of  volntiUty  witli  steam  retKlcrs  tlicir 
wpanitioii  from  unimiil  ti.ssiios  a  cwimpanitively  easy  fa.-k.  While  the 
metli<Hl  empli^y^l  is  ("iimhuiu'iytally  :i  siuiph'  jiriKt^s  of  (listil]atit)n,  nmny 
(•omplicaU'<l  t'orms  of  appiinitus  have  hccn  (h'visotij  fsjHx'inlly  for  the 
|njr[fo^e  of  seeiirinp  :tn  ettcctivt'  f'nirtiitna!  dir^tilhitioii,  but  aJKi  to  avoid 
ov<-rh*'atin)^  the  material  or  the  Iosh  of  extremely  volatile  substances, 
Huch  as  eblondVtnn  ami  t'thor.  Moreover,  in  the  ^eneml  applieatkm  of 
the  inctliod  it  is  nreessiny  to  oIkstvo  ecrtnin  i>rufaiitii>iis  in  ohUt  to 
prevent  llir  fienirn-iiei'  of  iheiniral  altrriitlons  Mliicii  mierlit  ^ivo  rise  to 
a  mnfusioii  «»t' the  |Hiist*ii  with  its  alteration  pnidiu-ts^  or  of  UwiHsexited 
ehemie^il  tleiMimpositioiis  in  eoiisequenee  of  whieh  the  poison  may  alto- 
g^'ther  eM'a|*e  JeitH'tioii.'* 

Hut  where  the  starch  is  especially  dii-ecte*!  to  alcohol,  no  t^erious 
difllfiiltv  mil  arise.  After  jiroiwr  eommimitioti  the  Misjifoti'il  mat<'rial, 
if  not  already  acid,  is  fiiitilly  uei4lilied  willi  liirtarie  aeid  and  stibniiUe*! 
to  distilhition  by  passing  stiitm  fmm  a  sepiu-ate  vesisel.  A  sini|)le  and 
e<tnveTuent  form  of  apfMinitiis  Is  that  represenletl  in  Fig.  24^  p.  -^21. 

The  distiliatr  is  plntnil  in  an  ordinary  ilistillin;;  Ha-'-k,  treatitl  with 
pure  niagnr^ium  4ixid,  and  rt'<listillr%l  ven'  slowly  over  the  Avater-batli. 
This  {|isti]lat<'  is  aeeurately  mcastired,  its  s|»e<MHe  gravity  tjiken  witli  a 
picniinu'ter,  nnd  after  a  eonvenienf  portion  ha>  bwn  reniovtxl  for  a  (pian- 
titative  th'ti-nninatioii,  [s  use*!  fnr  tlic  tests  given  Im-Iow. 

A  large  pro|Wirtion  of  the  water  may  Ik*  remove<l  fmm  the  pixtduct 
without  loss  of  alcohol  hy  distilling   over  i>otassiinn  earhoiiate.     li'  a 

>  Kerr,  LancH,  1805,  vol.  h.  p.  404. 

*  Devine,  BostoM  Mni.  nwi  Surg.  Jour.,  1896,  vol.  t-xjcxiii.,  p.  645- 
"Wet^r,  Et/inhtirtfh  3/«v/.  Jour.,  Ift97,  vol.  h,  p.  031. 

*  Herter,  AVw  Vork  Med.  Jnur.,  ISltO.  vol.  Ixiv..  p.  <i08, 

*  Confiult&Uo  p.  fJ2l  in  section  on  Genenil  Prim  iples  of  Toxieology. 


ETHYL-ALCOHOL. 


643 


Fio,  61.— Crystals  of  Iodoform. 


complete  dehydration  be  desired, — a  rather  useless  operation  and  one 
which  necessarily  involves  serious  loss  of  material, — it  should  be  noted 
that  the  use  of  calcium  chlorid  is  entirely  inadmissible ;  that  calcium 
oxid  acts  violently  on  dilute  alcohol, 
and  tliat  the  last  traces  of  water  can 
best  be  removed  by  digestion  with 
dehydrated  copper  sulphate.* 

Tests. — 1.  When  treated  with 
an  aqueous  solution  of  itxlin  in  potas- 
sium iodid  and  then  with  enough  10 
j>er  cent,  sodium  carbonate  solution 
to  remove  the  brown  color,  alrohol 
yields,  especiiUly  on  warming,  a  yel- 
low crystalline  precipitate  of  i(xlo- 
fonn'^  which  is  easily  identified  by 
its  odor  and  by  the  various  hexago- 
nal forms  which  it  exhibits  under 
the  microsco{)e  (see  Fig.  61).  This 
reaction  is  extremely  sensitive  and  is 
not  prfxluced  by  ether  nor  by  methyl-alcohoL'  On  the  other  hand,  ace- 
tone, lactic  acid,  aldehyd,  and  a  large  number  of  substances  will  yield 
ioiloforrn  under  the  conditions  stated. 

2.  On  shaking  an  aqueous  solution  of  alcohol  with  a  drop  of 
benzoyl  chlorid  and  decomposing  the  excess  of  the  reagent  by  warming 
with  a  little  caustic  sotla,  the  odor  of  ethyl  benzoute  can  \ye  detected* — 

C'.HsOH  * C'eHjCOCl  +  NaOII  =  C^HgCOsCJlj  i  XaCl  +  H,0. 

3.  When  warnuKl  with  dilute  sulphuric  acid  and  potassium  bichro- 
mate, aqueous  solutions  of  alcohol  give  off  aldehyd,''  which  can  be  recog- 
nized by  its  (xlor,  and  the  solution  turns  green  from  the  formation  of 
chromium  sulphate — 

31  'Hj-CH,*  )II  +  K,Cr,0,  +  AU^^  =  3('Hj.CITO  ^  K/iO,  +  Crj(  SO,),  +  THjO. 

If  the  escape  of  the  aldehyd  be  prevontwl  by  working  with  a  closed 
vessel,  the  alcohol  is  quantitatively  oxidized  to  acetic  acid,  a  reaction 
which  forms  the  bi^sis  of  an  admimble  quantitative  method  :  * 

3CH^Cn,OII>2K,C'r,()7  +  SH,S(\-3riI,.OX)IT+2K2SOj+2Cr,(S<\),^nH.(). 

4.  Mix  a  little  of  the  sus|XH»ted  solution  with  dry  caustic  potash  and 
a  few  drops  of  <'ari)on  disulphid.  When  the  excess  of  the  latter  has 
eva]wtpate<l,  a<ld  a  drop  of  a  neutnd  aqueous  solution  of  ammonium 
molylxlate  and  acidify  with  sulphuric  acid.  In  the  presence  of  alcohol  a 
wini'-n'd  color  will  Iw  ppoducc<l. 

'  Soultcinui.  Lit'hiff's  AttnaUu,  \i\\.  xxx..  p.  3.VJ ;  Erlpmnover.  /AjW.,  vol.  clx., 
p.  l>4«t. 

-  LiclM-n,  //'/'/..  r!ii]»p.  7.  p.  21S;   ntiicer.  Zr>tsrhr.  f.  anal.  Vhem.^  vol.  ix.,  p.  492. 
'Upp.  7.  p.  o77. 

p.  3218. 


'  Liflw-n.  Lifh'uj' tt  Annn/ni. 

*  Itiiuinaiin,  ii*r.  d.  r/imt.  fii-n.,  vnl.  xix, 

*  Li«'l»ii;.  I/ithit/'s  Aiinnltn.  vol.  xiv.,  p.  133. 

*  Huim-art,  ZeitHchr.  f.  anal.  C/iem.,  vol.  xxix. 
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SiiUH'  B^rlKinip'  Iia.s  sIhjwii  llml  alcolnil  is  to  hu  Ioliik!  normally  in 
tniec's  iu  the  aiiiiual  IjmK'j  a  quantiUitive  L'>tiniation  hlumJiJ  ionit  a  part 
of  every  toxicxjlof^ic  t'xaininatioii.  For  tliis  piiipuw  the  niuthod  *A' 
BtHirrtirt  is  pK-ftTabk*  U>  liieohier  oius  whidi  ai'e  buseil  on  the  oxiiktiun 
of  ulc*)hol  to  at't'tic  arid  witli  jilaiimmi  hlark.* 

An  acjiU'ous  solutiojj  (imtaiiiiii^  aljimt  O-Tj  |M'r  cent,  of  alcohol  is 
beattii  ill  a  closed  tube  on  the  waler-hutb  with  siilphnric  acid  ami  a 
kuown  quantity  of  a  stumkrd  solution  of  jmtJissiuni  l)icIiroiiutte.  Tlie 
piYKhirt  is  ihcii  tivjitetl  witli  |*otassiiMii  iiKlid,  rind  tlic  lil)cni(etl  itHliu 
titnitrd  with  a  staiuhjitl  .sohitiou  ursiidiiini  thiosulpltati'.  By  an  olivious 
calculation  the  aiiuiunt  of  riHhiccd  hichronintrj  and  in  turn  the  :inionrit  of 
ulcoiiol,  cstii  he  t'ound. 

KUSEL  OJU 

A  few  cases  of  poisoning  hy  fusel  oil  (ini]mreaTnyl-alcohol,  C^H,iOH) 
have  boou  reported;  2  such  casu.-?,  with  a  review  of  tlie  literature  on 
this  subject,  are  dcscrilje<I  by  Futcher.'  Tlie  chief  symptoms  were 
profound  unconsciflU^ness  of  scvend  hour^'  duratujn,  and  glyco8uriu 
lasting  two  or  three  days.  Glyeun)iiic  acid  \v'.i>  also  touiid  iu  the 
urine.     In  one  ease  niethemoglobin   was  found   in   the  urine. 


which    has    been    nse<I 


FORMALDEHYD. 

Formahlehyd  (HCOH)  is  a  cohtrless  g:is 
extensively  in  rinrnt  years  as  a  germi<-i(]e  and  as  a  liarth  ning  agent  in 
anatomic  work.  Fcvr  cases  of  poisoning  hy  fommlileliyd  have  been 
rcptrted  as  yet,  but  the  number  of  such  otises  ^vill  ppuKahly  be  greatly 
incniised  iu  the  near  lutureas  the  pulilie  bt^-omcs  better  actjuainiotl  with 
the  suljstanee.  Fornialdehy<l  may  l>e  usc^l  either  in  the  thrniof  a  va]>or 
or  as  a  solution  in  water  ;  the  latter  is  called  formalin  or  fonnul,  aud 
the  solution  ordinarily  used  contains  (or  is  claimed  to  contain)  40  j>er 
cent,  of  the  gas. 

The  va|>or  of  forraaldehvd  is  veni*  irritating  to  the  mucous  mem- 
bmnes,  and  workmen  engaginl  in  niunnfaeturing  it  and  those  who  u>e  it 
in  disinfecting  liouse-s  oi'ten  snUer  severely  ironi  coriz-a,  c<injunetivitis, 
aud  brcMjchitis.  Moreover,  it  has  l»eeai  found  that  animals  are  killed 
when  <on|]iictl  inn  room  the  air  of  which  contiiins  the  vapor  in  suiHcicnt 
quantity  to  act  :is  an  eftieient  germicide.^ 

F(»nnalin  ts  use<l  very  extensively  as  a  preservative  for  milk  aud 
other  articles  of  toiHl  ;  there  hiis  l»een  much  discussion  as  lo  the  eHect  of 
the  quantities  onlinarily  uh-cI  fi»r  this  purpose  \\\vm  the  individuals 
taking  such  artich*s  of  footl/  It  has  been  shown  eonckisively  that  small 
quantities  of  fornialdebyd  greatly  delay  tlie  digestion  of  proteid>  by 
gUHtric  and  pancreatic  juice,  the  dig<'stiou  nf  starch  by  the  pancreatic 
juice,  and  the  euitUing  of  nnlk  by  rennet."     It  is  also  known  that  some 

*  Bi*c!litttnp,  Zritfrfir.  f.  nnnl.  CApm.,  vol.  xx.,  p.  ft03. 
»S<?e  FutMh,  A.  W.  Blyth.  ■  Amer.  Med.,  vol.  h'.,  p.  210. 

*  Unrrington,  Awrr.  Jour,  Me*l.  Set.,  1898,  vol.  cxv.,  p.  tiO. 
»Sce  Lanefi.  1900,  vn],  i..  pp.  207,  279,  429. 

*  Blics  and  Now,  Jour,  of  cxp.  Meti.,  181KI,  vol.  iv.,  p.  47 ;  Hallibnrton,  Brit,  Med. 
Jour.,  laOO,  vol.  ii.,*p.  1. 
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individuals  are  especially  susceptible  to  the  effect  of  formalin,  small 
quantities  added  to  food  causing  dyspepsia  and  other  disturbances  of 
digestion.  Annette  '  found  that  young  animals  suffered  severely  from 
the  effects  of  small  quantities  of  formalin ;  thus  many  kittens  died 
when  fed  on  milk  containing  1  |)art  of  formaldehyd  in  2500  or  even 
50,000  (the  quantities  ordinarily  used  to  preserve  milk),  while  others 
grew  very  slowly  and  suffered  greatly  from  malnutrition.  On  the  other 
hand,  Tunnicliife-Rosenheim  ^  iiiileil  to  find  any  uijurious  effects  in  chil- 
dren whose  footl  contained  1  part  of  formaldehyd  in  9000.  Tiiere  are 
few,  if  any,  preservatives  that  are  less  injurious  than  formalin,  and 
circumstances  may  arise  when  it  would  be  better  to  use  fonnalin  as 
a  preservative  than  to  run  the  risk  of  using  milk  that  is  undei^ing 
decomjx)sition.  Dealers  should  be  comj)elled,  however,  to  label  dis- 
tinctly milk  so  preserved,  and  such  milk  should  not  Ik?  given  to  young 
cliildren.  In  some  States  the  use  of  formalin  as  a  food  preservative  is  pro- 
hibited by  law,  and  there  is  no  doui>t  that  it  is  far  safer  to  preserve  food 
by  cold  and  attention  to  cleanliness  tlian  by  the  addition  of  any  chemical. 

A  few  cases  of  severe  poisoning  are  rejwrted  hi  which  formalin  was 
taken  internally.  Thus  Bock^  reports  a  case  in  which  an  imbecile, 
aged  twenty-six,  swallowtKl  from  1  to  3  ounces  (30  to  89  c.c.)  of  a  4 
per  cent,  solution  of  formaldehyd.  The  symptoms  were  pain  and 
vomiting;  the  vomitus  was  bloixl-stained  and  had  the  otlor  of  formal- 
dehyd. Free  emesis  was  j)roducetl  by  apomorphin.  T!ie  vomiting  <Hm- 
tinued  for  several  hours.  After  sixteen  hours  some  weakness  of  the  pulse 
was  noticed,  but  there  was  little  pain  or  nausea.  There  were  no  mentid 
symptoms  or  cyanosis,  but  the  cardiac  depression  continued  and  led  to 
death  thirty-two  hours  after  the  poison  was  taken.  At  the  autoj)sy, 
made  one  hour  after  death,  no  formalin  was  foun<l  in  the  stomach.  The 
stoniaeh-walls  were  wiematous,  the  canliac  end  red  and  higldy  inflamed  ; 
the  remainder  of  the  stomacli-wall,  including  the  nmscnlar  cojit,  was 
"  necrotic,  dark,  tough,  and  cut  like  old  leather."  Some  inflammation 
of  the  duiKlenum  was  noticed.  In  a  eiisc  re|)orted  by  Kliiber,  in  which 
a  man  drank  an  unknown  quantity  of  formalin  in  Apenta  water,  the 
chief  symptoms  wore  similar  to  those  of  acute  alcoholic  intoxication  ;* 
there  was  profound  stn|K>r,  from  which  the  [xitient  could  not  Ix*  arouseil. 
Later  tliere  was  a  condition  of  excitement,  foilowe<l  by  he'ada<*he.  The 
eyelids  became  re<l,  and  there  was  profuse  lacrimation.  No  urine  was 
pass<tl  for  nineteen  hours;  the  first  which  was  evacuatc<l  n^hnx^l  a  solu- 
tion of  silver  nitnite.  Recovery  was  complete.  Similar  symptoms, 
with  recovery,  followed  the  swallowing  of  00  to  70  c.c.  (2  to  2^  ounces) 
of  3."i  per  cent,  solution  of  formaklehyd.* 

7j*tvu  ■*  rejiortiHl  a  case  in  which  a  man  recovered  after  drinking  about 

»  Ann.'ttf.  I.ancH^  1800,  v<il.  ii..  p.  1282. 

■*  Timrui'IiUV-Kosonhciin,  Jrmr.  Ift/fj.,  vol.  i..  p.  t\\\. 

^  B.M'k.  Imriotiit  .1/^*./.  Jntir,.  iH'flt,  vol.  xviii.,  p.  122. 

♦  KIiiIht.  M,im-h.  i„rf/.   \\'.„h,',isch).,  11*00,  vol.  xlvii.,  p.  UK>. 
M;.t1hc1i.  (A///.,  VMYl,  p.  1.Vi:t 

*  Zoni.   ihiii.,  p.  lAHH.     This  cn<p,  also  that  of  Klulwr,  is  ubittractod  in  the  Hrii, 
Mfd,  Jour.,  1*M>1,  vitl,  1.,  Epitome  No.  42. 

Vol..  IT.— 36 
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luilf  an  oiinoe(l  ~>  r.r.)  of"  what  w:js  juvtbalily  tlii'oixliiijirv  40  jxreent.  foIu- 
tii>ii  of  forniaMcliyil ;   the  chief  r^yiiiptoiiis   cxiitu-   \'v\tm   irritation  fjf  the 


aiiition 


tiirv    tract  and    tht?   kithiev 


Th 


c'l'e    wtTc   rt' 


toh 


mg 


r.   voiuiti 


"K» 


VLTti^^*),  (Kji|inra»  and  a  hiirnii){Lr  pain  in  (he  mouth  and  stonia^'h.     There 
was  dbrrhoa,  wltli  viukiit   lenohnui^.     TIil-  Mvrelinn  *>{'  uriiR'  was  sup- 


prt 


•r'so<l  for  twrntv-ltiur  1 


Hinr 


luH-iivcrv  was  eirniplcU^  in  iVmr  day 


u  a  ( 


•-asc  of  poisoniii;^  by  forntaliii  the  adiiiinit-trntiun  of  a  dilute 


solution  of  ammonia  ht^'iiied  to  give  good  resultn. 

It  irt  cvi<k'nt,  from  the*  alwAe  cai*ert,  that  the  8^^llptcl^ls  in  fonual- 
dehyd  |KH.soniug  vary  o<)nsidd'ab]y. 

Acpieons  sohitionh  iN>ntaijiirig  1  part  (jf  forniiihlcliyd  in  2000  are 
very  irritating  to  tlie  ^kin  ;  liintr-«.-o[itinuLil  appHuatioii  ai'  stnniger  .solu- 
tions leads  to  uleeratious  and  giingrene ;   weak  Hohitions  lea<l  to  eczema.* 

Detection. — The  material  under  examination  is  niailc  ijito  a  paste 
with  water  that  has  Ixen  aeidilied  wiili  >ulplniri('  aeid  and  lieatetl  at 
80*^  C  for  a  short  time.  An  exeess  *>{'  ilry  powdereil  sodium  sulphate 
is  uddi^nl,  anil  the  material  is  suhniittnl  to  distillation.  All  tlie  formic 
aldeliyd  will  pass  over  in  tlic  ejirly  portions  of  the  distillate  and  may  1k' 
shown  by  tlie  following  tests:-' 

1.  Ij|M)ti  the  addition  of  a  few  drops  of  the  distillate  to  a  fuchsin 
soUitioM  that  has  l>ei*n  driohirized  \^ itli  snijfhur  dioxid  tin*  pri'senee  of 
tlic  aldehyd  is  shown  by  the  appearance  ot"  a  re<l  eohir.  The  test  is 
given  by  ahlehyds  in  genenil. 

2.  Aeiilify  a  portion  ot'  the  distillate*  with  sul|>hurie  iieid,  add  n  few 
drop?  of  dinu'thylanilinj  and  heat  at  40°  (.'.  for  an  hour  or  two  in  a 
sealed  tube.  Make  the  prwlnet  alkaline  with  scMlium  earlxniate  and 
eva|xjnit-e  the  excess  of  dinn^thylanilin.  Aeidify  with  acetie  aeid,  and 
ad<l  a  tniee  of  hjul  dioxid,  when  tlie  presence  (»f  formic  aldehyd  Mill  be 
sliown  by  the  pr<»dnelion  of  an  intense  blue  color.  ' 

3.  Ton  jmrtion  of  the  distillate  are  added  tutee  its  volume  of  alcithol 
and  a  few  <h'ops  of  dij>henylenKlihydraKin  hydrwhlorate.  On  warm- 
ing, the  solution  is  eetlored  yellow,  and  on  standing  a  while  a  yellow 
m'stalline  pnt'ipitate  ia  fbrmetl.^  This  rt^aetiou  ir*  eharaeteristic  of 
formie  ahh'hyd. 

4.  Heat  a  jMirtion  of  the  distillate  with  an  equal  volume  of  40  per 
wMit,  eaustic  potash  -vvhieh  ctMitains  5  per  ex-nt.  of  re&>orcin.  The  pres- 
ence of  formic  aldehyd  is  shown  by  the  production  t»f  a  r^.-^!  color,*^ 


I 


I 


PARALDEHYD. 

Acute  poisoning  with  pnndilehyd  is  veiy  rare;  at  least  one  |>orson, 
however,  has  dJetl  from  an  aet^idenfcd  overdose/  and  anotlji  r  ajjimrently 
used  it  ae  a  means  of  oonimitting  suicide,*     Cases  of  chronic  jxjisouing 

'  Andrf,  Jfr»tr.  tie  Dmrm.  et  Chlmir,  WA\,  fJ  s.,  vol.  x.,  p.  10. 
'  Fisher,  HrH.  Juur.  Driin.,  vtA.  xiii.,  i>.  S0»1. 

*  J*^«n,  Chfm.  Centntfh}.,  IHfllt,  vol.  i.,  p.  <U1. 
♦Trillut,  iOuL,  1808,  vnl.  ii.,  p.  r»ly 

*  >Vubora;,  Brr,  tt  d,  rhtm.  GrM.^  vol.  xxxii.,  p.  1902. 
*l.v})h\n,  r/,rtn.  CrntraibL,  1899,  v..!.  i.,  p.  (Ul. 

»  LoHcct,  18W,  vi.l.  ii.,  p.  423.        ■  PulUiuf,  If'iVn.  klin.  Wochcnschr.,  1893,  p.  888. 
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some  in^livifluab 


it  as  othe: 


with  pamUlt'hyd  are  more  common, 
ilo  nior|>liin,  c4]]4>r.il,  etc. 

Properties.— Parakkhya  {IMraMfhxfdum,  U.  S.  P,,  C,H„0,),  a 
|H»lyra<*ric  iornj  of  ethyl  aldL-liytl,  is  a  oohtrless  Ii*jiiicl  that  has  a  stnmg 
ami  i-haraotcrb^tic  (xlor  and  a  luiniin^,  disiiprfeabk'  taste.  It  is  sohihlo 
in  wjittT,  alcohol,  and  ftlu-r,  si>lidifies  when  siibjcTte<l  to  c*tld,  the 
en-stnls  thus  forinwl  mokinj:  ut  l(t.'>°  C.  (.>1°  F.). 

The  phyj^iohigie  action  of  jaraldohyd  is  very  similar  i*\  that  of 
ehhiral,  but  it  eauxos  [i»a<  depression  of  the  eireulation  and  rejspiration. 
Tlie  dniL''  is  eliminat<'d  by  the  hinjjs  and  kidneys;  it  impirts  a  very 
chanieteristic  ami  tlisa^nnrabk  odor  \**  iht*  bi*eatk.  Tokranee  for 
paraldrhyd   Is   ra|»i(lly  t-stahlished. 

Symptoms. — After  an  averagi^  dose  the  etfect^s  are  thoso  of  the 
simpk'  liypnotics,  \vith  little  cardiac  or  respiratory  depression,  I^ai^r 
doses  mvasliHuilly  eaiise  nausea,  vomiting,  headaehe,  and  ilizziness. 
After  a  ver\'  large  d<Kf  there  are  deep  stnjKtr  and  complete  relaxation 
of  the  mnseli's,  a*  seen  in  jx^rsons  under  the  inHuenee  of  elilorofortn  ; 
the  face  is  Hushwl,  and  the  pupils  are  somewhat  contracted.  This  con- 
dition luay  (X>utinue  for  many  hours  (thirty -four  in  one  case')  and 
recovery  take  place. 

The  symptoms  in  chronic  |jarakkdiyil  |n>isoning  aix»  various. 
There  are  usually  ilisturham-es  of  the  digestion,  emaciation,  general 
muscular  weakness,  and  mental  failure,  with  tremors  of  the  handn  and 
tittigue.  Skir»  eruptions  sinjilar  to  those  caused  by  ehhiral  are  oimnion. 
TIn»n^  is  usually  insomnia,  and  there  may  be  disetmtent,  eonfusi<Mi, 
temp<;»rary  loss  \ji  memory,  hallucinations,  and  delusions  of  pt»rseen- 
tion.'  The  symptfuns  resemble  iu  some  pes|>ect8  those  of  ebrcmic 
alcoholism,  and  a  ooudition  not  very  unlike  that  of  delirium  ti-emeas 
results. 

Little  is  kn(»wn  \l<  Uy  tlie  fatal  dose  and  the  fatal  period  ivf  pur- 
aldchyd.  Six  itr  7  drams  (22.0  to  2')  c.e.)  given  to  a  |)atieut  dtlirious 
fnjm  typhoid  fever  caused  unconsciousness  in  five  minutes  and  tlenlh  in 
four  h4>ni*s.^  Three  and  a  Imlf  ounws  (104  c.e.)  enuscil  sevrre,  but  not 
fatal,  poiscmini;.*  Those  aeeiLstomed  to  the  use  i)f  panildehyd  etm  take 
enormous  doses  :  thus  a  woman  l»'arne<l  U\  takr  from  Iti  to  IH  onnei's 
(47.'J  to  532  cc.)  of  the  "  elixir  of  pinddehyd  '*  iu  twenty-four  hours.* 
Drjses  of  1  ounce  (*J0  c.e.)  Iiave  lieen  taken  for  mmiths  witlnait  musing 
any  sympt4ims  :  tm  the  other  haml,  2  ounces  (59.2  o.c.)  a  ilay  have  led 
to  the  most  severe  syin]>tonis.'' 

The  treatment  of  l»ifh  acute  and  chronie  |>ois(ming  by  |Nintl<lehyd 
iri  on  the  siiinr  gcnrnil   lim-s  as  that  of  |>oisoning  l>y  chloral. 

The  postmortem  appearance  of  the  stonmeh  s^-ems  to  resemble 
that  r;ius<Hl  by  rather  dihite  aIe<ihol  ;'  the  odor  of  the  poison  or  of  its 
deoi>nnK>sition-pr<Klu('ts  may  Ik*  n<ttieed. 

'  Miu  Konzip,  Brii.  MM.  Jaur.,  1891,  vol.  II.,  p.  12M. 

•  Elkitw,  f^Hftrtrrfv  Jnnrnui  of  Inehri^tif,  1WI4,  p.  «H8. 

■  i^nrrf,  Ism),  p.  428.  *  MacKcnide,  loc.  dt 

•  GofHlmiin,  Amrrinin  Prartttion^  and  AVic«,  vol.  X.,  p.  2H9. 

•  Reinhold,  Therap.  Sionninh,,  IWl7.  p.  300.  '  Paltiiuf,  foe.  cii. 
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Detection. — Tbc  mlur  t\\'  iwiniMcliyd  urof  its  tlewniijKi.Mition-prod- 
la-ts  may  Ik.-  [loticinl.  Tin;  niatrrial  iiiulrr  4'Xtiii]in:itinii  i.s  iK-idifitMl  with 
Hulphtiriv  iU'id  iiiitl  suUjt'fU-d  (o  disiillution  with  steam.  Tinier  thene 
ciiuilitinns  panililchytl  is  t'lmvcrtcft  into  unljiiarv  nlik-livtl/  ami  the 
ivc(Mvt'r  slnmhl,  tlii-iH-fon',  Im'  siirrouiulLHl  witfi  iw.  Aldrhvd  in  (liliile 
Noluliou,  a^  it  will  be  ohtaimMl  in  this  manner,  may  be  :?liowu  by  tbe 
lollmvini;;  t<*sts  : 

L  A  fiK-hsiu  solution  that  lias  l>een  tlccoloriziHl  with  sulphur  dioxld 
biH'<imrs  vi<tl('t  r('<l  when  ttvutt^l  with  ti  <lil(itu  solutiuii  of  al<k'hv<l  in 
tilt*  c*tltl.-  This  ri'iU'tion  is  ^ciicral  for  tlic  aldehyds,  but  i>  produced 
uls4>,  thcnijjh  slowly,  by  avme  kctuufs. 

'J.  On  trt'iitmcnt  willi  amiiioniat'jil  silver  nitrate  in  the  cwtlil,  dilute 
aulutiouri  oi'  uldeliyd  cause  tlie  dejiositioti  of  a  mirntr  ni*  silver:^ 

2AgONU,  T  CllsCnO  =  CHj.axjH  +  2N  H,  +  H,0  +  2Ag. 

With  Tolleus'  reigent*  the  presence  of  1    part  oi'  aldeliyd  in    1000 
parts  (jf  wator  can  easily   Ite  whowu. 

CHLORAL  HYDRATE.* 

Most  eases  of  jHUSiinJn^  with  ehlonil  are  aeeidental.  Of  J).'^  ejLmvs 
rolhititi  by  M'ilthaus/'  70  were  ai'<'identaU  22  suicidal,  ami  1  b<tmieidal. 
Of  127  deaths  due  to  chloral  in  Ku^rlatid  and  Wales  iiom  ISK\  to 
1H9*2|  111  wejv  aeeidental,  IJ")  suicidal,  and  I  tlue  tti  uiunler.  Tho 
earlier  aeeidental  cjises  were  (hie,  fur  the  most  part,  t(>  physicians  pre* 
fserihin^  tlie  dru^^  jn  too  hirp:e  dosos  or  to  their  adniinist*  riiiw;  it  to 
patient-s  haviu^r  weak  liesirts  ;  the  Inter  (mes  ta  patieurs  taking  the  drug 
withrnit  pntfessinnal  advic<\  or  to  mistakes.  CJironic  chliM-.d  jMiisoniu^ 
is  not  ntieonnnou  ;  il  nsnally  ivsiiU^  fnmi  too  htni^-eontinuL^l  use  ol' 
medieinnl  doses.  Chloral  has  been  used  as  "knock-out  drojis"  for  the 
puqwt^ie  of  elfeetin^''  roUlMTv "  or  nipc.  In  nutst  cases  of  poisoning  tlie 
<lrnj;;  liMs  been  taken  bv  the  nioutli,  but  fhalh  has  n-sullMJ  from  its 
intnidnriinn  into  the  rccttuii  attd  fntni  it.s  injection  inta  a  vein  fi>r  the 
purp(»se  of  prcMbiein^  surgical  anesthesia. 

Properties. — Pmv  chloral  (CCl^.CHC))  is  an  oily  li(piid  and  is 
seldom  stru.  C'hlond  hvdratc  ( *'  'Morttl^  U.  S.  P.,  rhiora/  hydras, 
CC'l^.CIlO.H.O)  is  foruKMl  by  mixing  eblonil  with  water;  It  occurs  in 
tbe  Ibrm  i»f  ^jranular,  su^ar-like  epi'stals.  It  is  sli;xhtly  volatile  at 
oii<Iinary  tcnipenitures,  nielts  at  about  -tK^  C.  (130,4°  F.),  luid  boils  at 
1)7.5°  C.  (207.5°  y.).  It  is  easily  s(Jublc  in  water,  alcohol,  and  ether. 
It  has  a  |>eculiar  4xlor,  of^n  conijwiivd   to   that   of  a  melon,  and  a  dis- 

'  Wcidonbii.'ioh,  LirhUfn  Anttalrn,  vol.  Ixvi..  p.  152. 

*  C»r..,  Brr.  d.  ii.  rhrm.  Oca.,  vol.  xiii.,  p.  2:^42  (foot-note);  Schmidt,  ibid.,  vol. 
xiv..  |R4ft. 

'Tollenfl,  <*»V.,  vol.  xiv.,  p.  1950. 

*  To  li  sfilijtion  i.f  8  etin-  «f  silver  nitrjito  in  30  Rin.  of  26  per  cent.  ammoniH  Hdd 
"8  gin.  of  rau}<lif-'  sitdu  in  8  v.c.  of  wiitcr  (Tnllon?,  ihui.,  vol.  xv.,  p.  1686). 

*  This  i»ul)St«no'i!  h  uMniUy  t^'rincd  cMoml.  unil  is  ^o  dpMijniilod  in  the  U.  8.  P.  ; 
by  "clilornl   '  in  thi**  nrtirlp  U  mrant  obltim!  hy<jnitc,  nnlf**i.s  tlif  rniilniry  '\*  Rtnt*»d. 

*  Witthikiis  und  Bfokcr,  Medical  Juriftjinidt-Hce^  Farentnc  Medicinr,  and  Tox^imtofftf, 
vul.  iv..  p.  855.  '  Ciiso  4. 
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ajrnvable  taste ;  the  latter  is  almost  ah.Hfnt  when  the  drug  is  disftolved  in 

Hlculicilic  Ix'Vi.'nigt's,  (.'filnnil  is  r.i|>iil]y  di'r(Hii|Misc*d  by  alkalis  into 
(•hit)ntiin'iii,  iLtromtt'.^,  ami  wiittr,  at  ordinary  temiH-nitiirt's. 

Physiologic  Action. — The  action  i^f  chloml  is  e8.sentially  the 
wiiiu'  lis  that  of  alcolml  junl  rlilnrutorm—/.  p.,  it  dc/'prt'^ses  iii»I  eventu- 
ally pandyzi's  tlie  ('(niti'nl  ihtsoiis  syst^-ni.  ThtTL*  is  s*'ldinnj  however, 
a  pcriiHi  of  twfitcincnt  with  t^hlnral,  and  the  M'lisation  (tf  |)jiiu  is  not 
^rratlv  (hdlcd  until  very  lur^e  dose^  have  hcen  adinitii?>ten.Hl.  The 
chief  <'fli.f't  (»r small  doso-s  i.-s  to  ernisc  .sleep  that  e]o>ely  resembles  natural 
sk-ep.  With  larij^T  dos<^  the  sleep  is  rnnre  pnitntni<l  and  the?  (witieut 
ean  im  loti|j:er  he  arouMil  to  (»nrnph'te  (Minseinusness  ;  the  ivfiexes  aro 
lesseiUMl,  the  res]iir:itinn  and  heart  are  slowed,  und  the  hlocHl-presaurt; 
i.s  lowen'd.  With  very  larLre  dos<'s  the  4'ileet  is  almo>t  exactly  similar 
to  that  observf'd  in  tlie  third  stajre  of  anesthesia  fmm  ehlnroforni ; 
rertexes  and  sens;»tit*n  ai*e  ronipletelv  nholishiHl  and  thv  nmseles  are 
relaxixl.  The  prolonged  admiin-tration  of  ehtoral  huids  t(»  fattv  deg<^'n- 
eration  of  various  organ^i.  f^M-idly,  ehhtnd  is  an  irritiint ;  it  also  pos- 
sesses antfs*.'ptie  pro[>erties.  (_"IiI(m*:i1  is  cxereteii  in  the  nrinc  ]>artly  a^ 
ehloral,  l)Ul  eliieflv  lu  eonibinatitxi  widi  *:ly<'iironie  acid  ;  this  enni|'Minn<l 
redueeii  Fcjilini^'s  solution,  and  si»  may  he  mistaken  for  su^^ar.  Chlurul 
is  not  decomptjsed  by  the  blo(Mj  into  chlon.dbrm  to  any  con^sidemble 
ex  ton  t. 

Symptoms. — The  ayinptoms  of  chloral  jioisoninj^  vary  widely  in 
dirt'erent  «Lse.s,  In  some  cjises^  esjwvially  in  ciuulitions  of  weakened 
heart  action,  as  in  delirium  tntnen-i,  the  insomnia  of  continued  fevers, 
etc.,  deatli  may  result  very  rapidly  from  faihire  of  the  hairt  ;'  in  some 
csiij&i  it  occurs  even  Iwfore  dnnvsines.s  is  noticed.  In  a  few  c^ses  there 
is  a  irtmhI  of  e\citenu*nt*  and  the  individual  may  act  like  an  int4)Xi- 
eat<^l  jiersMi.  Tlien^  may  be  naus<'a  and  vomiting,  due  to  the  lo<'al 
action  of  the  dru^  upon  tlie  stomach.  In  most  cases  the  ]xitient  falls 
into  a  <le<?p  sltvp  frmn  which  it  is  iinp»saible  to  arouse  him  ;  the  pulse 
is  SK»areely  per**eptible ;  the  n?spiration  is  irrefrular  and  shallow;  the 
pupils  are  miKleralcly  eontiiict^.'fl,  i-.ircly  dilatwl  ;  the  face  is  cyanotic  or, 
in  tlie  earlier  stajj^-s,  Hushetl,  ^'n  accttutit  of  the  tlilatatton  of  the  vessels; 
the  extremities  are  eoUL  There  is  usually  a  fall  of  temperature  from 
the  begiiming;  it  may  sink  to  H0°  ¥.  In  rare  eases  a  ris<»  ftf  tenii)era- 
ture  has  l>een  noted,'^  I>eath  usually  occurs  in  coma  and  seems  to  \m 
due,  as  a  nde,  to  failure  of  the  n-spir.ition  ;  sometimes  it  is  due  Ut  pid- 
monar>-  wlema.  ()cl•a^it•nally  convulsions  and  delirium  (H-^'iir.  The 
patient  may  apfnirciitly  reo<:>ver,  but  die  later,  or  various  symptoms  may 
oraitintie  for  M»me  time.' 

Tlie  symptoms  of  cliroiiic  chhiral  pi:)isoning  are  various,  and  the  eon- 


•  Plummer,  Lancet,  1804,  vol. !.,  p.  21 ;  »Ibo  C»w»  8.  P<»Mtib1y  the  lirge  doe«i  of 
strvchnin  udniin)<^tt>rfHl  in  soniv  of  thew*  cas'-s  c<intributfM]  t«"  Iho  clovnticin  of  the  lom- 
ptpulun?,  bill  tisiiitlly  •Mime  rifio  was  norwl  h<'f  ipt*  the  e-lryrlinin  Wfu-  iiijt>ct<<4l, 

*  Kc»j;er*.  Mrtiit^iti  Htft/nl,  V4tl.  Ivii.,  p,  412  (ivwvery  fruni  080  gmiiifi — 44  gin. — • 
taken  in  threvdays) ;  »e4*  iilsn  C)i»p  3 
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dition  is  often  difficult  lo  tlinpiose.  Tln-rt*  iwo  frofjiu-iitly  disfiirlianoes 
of  digestion,  witli  diarrlK'n  and  los.s  of  \\eight.  Att'tNJtiuti.s  nf  tbc  skin 
are  wnnmon  j  the^  may  tiiko  the  form  of  a  i*carlatitia-!iko  msli,  of  vesi- 
dos,  or  ()f  u  su|KM*(i<'iHl  ulceiiition  at  the.  nwts  of  the?  muh.  Then*  h 
fivquently  much  irritation  of  the  cye^,  an  shown  Uy  itchinp,  rcflnes8, 
swelling,  anti  excessive  stvrctit>n.  These*  syniptKiiis  may  folhiw  a  single 
hirgo  dose  or  a  number  of  small  ones.  The  ncrvon>  i^ymiitoms  are 
marked  :  sleeplessness,  inileHnite  pains,  general  depressii>n  with  hiipair- 
nient  of  tlie  mental  faeiilties  are  often  ol»s<Tved.  In  some  rases  a  OM)- 
ditioij  resi^nihlin^  niclanciiuliu  reMilts^  whili-  in  iitiier>  it  is  ditlieult 
tn  tlistin^uish  the  condition  from  [wiretie  dementia.'  Sudden  M'ilii- 
drawal  oi'  tlie  druj^  Himetimes  leads  to  sympt<tms  resembling  the  delirium 
tremens  eaused  by  alcohol.  Sudden  deatl*  is  eomuion  among  habitual 
chhiral  takei's  j  it  seems  t«>  l>e  duv  to  i'aikire  of  tin-  hejirt,  and  may  oeenr 
after  dor-es  but  slightly  larger  than  those  to  uhi<*]i  the  [xitient  is  aeeu?^ 
t»meil. 

Patal  Dose. — Thr  fatal  dose  of  chloral  seems  to  be  dependent  to 
a  eon>'i4lL'riii>le  di-gree  i]|nin  the  age  and  enndition  of  tlie  individual. 
Children  have  been  Kiid  to  bear  ch]*»ral  better,  in  ]iro]iurli«Mi,  than  do 
adultijj  bnt  3  grains  (O.lfl-i  gm.j  have  been  final  to  an  infant  a  year  ttld 
and  46  grains  (2.!*8  gni.)  to  a  child  of  five  yeur».  Although  much 
larger  doses  urt»  fnH[Uently  given  and  may  be  necessary  in  eases  of 
tetiiims  and  in  home  oilier  eond(lion>,  '»iO  (l.*J4  grii.)  an<l  even  20 
gniina  (l.'iD  gm.)-  Iiavt*  on  nnm^'^on^  oeca^ion^  iiui^et]  tiic  tieatb  of 
adults.  A  [Kilient  suH'eriiig  from  epileptic  mania  ri-t-overed  fmin  1.1 
oun(H»s  (34. '2  gm.),  and  in  a  wise  of  tetanus  3  ounces  (93.3  gm.)  were  given 
in  twentv-ftuir  hours  without  e;uisiug  death.^  A  woman  in  gtHnl  hejdth 
and  with  Miiprojiriale  Inatment  idliniiitily  recuvi'rrd  fnmi  1  ounce  (31 
gn».)  of  ehionil.*  Kecovery  has  frnpjcnlly  fbllowiil  (he  taking  of 
from  lt>t)  to  180  gmins  (Itl.oU  to  1  l.*U)  gm.);  after  sueh  lui"ge  difses 
the  recovery  has  doubtlessly  hvtm  due  in  many  eases  to  tlie  pr^wnpt 
treatment.  One  linudred  and  twenty  gmins  (7.77  gm,)  wnuhl  pmlm- 
blv  be  very  daiigeriin.s  U*  nictst  adults  in  ^ui^d  heulth,  and  lo(>gniins 
(JK71  gm.)  iiita!  ;^  much  smaller  ijuaniitie^  wcmld  be  fatal  tt»  nnf^t  age<l 
individuals  and  to  thoi^-  having  a  w<'ak  heart.  Tho  late  Profe,ssi>r  Tyn- 
dall  dictl  from  the  ett'eets  of  taking  H(>  griiins  (5. IS  gm.).  H.  C. 
Wood  thinks  'JO  graiiin  (1.21)  gm.)  is  the  highest  safe  dt^ise  <jf  eliloral, 
and  tliar  this  should  not  be  refKiited  nmre  than  twice,  at  intervals  of,  at 
least,  an  hour,  exce]>t  in  very  nnusnal  rases. 

Fatal  Period. — The  fatal  peritwl  is  variable,  and  seems  to  be 
partly  (h-petident  upon  the  size  i>f  the  d<>s<'.  In  one  iiitid  ease  30 
grains  ( I.IM  gm.)  ennsLil  <leat!i  in  thirtv-live  hours  ■/'  in  titliers,  doses  of 
7o  giiiins  (4.K5  gm.)  have  e^iusc*!  death  in  fnnii  fifteen  minutes  to  one 
hour.  Perhaps  in  most  of  the  reeorrled  ca.ses  death  has  occurre<l  in 
i'rom  six   to  ten   hours.     Yet  ileath  has  tjiketi  place  within  ten  minutes 
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after  taking  from  20  to  30  grains  (1.29  to  1.94  gm.).  In  several  of 
the  very  rapidly  fatal  cases  tiiere  has  been  disease  or  weakness  of  the 
heart.  lu  a  number  of  cases  death  has  occurred  suddenly  after  the  last 
of  several  small  doses. 

Treatment. — The  stomach  should  be  washetl  out  with  warm 
water ;  emetics,  with  the  exception,  perhaps,  of  apomorphin,  often  fail 
to  cause  vomiting  on  account  of  the  great  depression  of  the  nervous 
system.  If,  for  any  reason,  it  is  not  possible  to  wash  out  the  stomach, 
the  administration  of  an  alkali  may  be  of  use  ;  some  of  the  chloral  may 
l)e  destroyed  in  this  manner.'  Chloral  is  absorbed  so  rapidly  that  in 
many  cases  probably  little  or  none  of  the  drug  is  in  the  stomach  when 
the  jiatient  is  seen  by  the  physician ;  hence  physiologic  antidotes  are 
necessary.  Of  these,  str^'chnin  hypodermically  and  drafts  or  rectal  in- 
je**tious  of  hot  coffee  seem  to  give  the  best  results.  Atropin  is  also 
recommended.  Artificial  respiration  is  sometimes  necessary,  and  the 
inhalation  of  oxygen  seems  to  be  of  vahxe.  The  temperature  of  the 
patient  should  be  maintiiined  by  the  use  of  blankets,  hot-water  bottles, 
etc. 

In  chronic  chloral  poisoning  the  drug  should  be  rapidly  withdrawn, 
and  stimulants,  such  as  strj'chnin  and  digitalis,  given.  Special  atten- 
tion should  be  paid  to  the  diet.  In  many  aises  the  treatment  is  suc- 
cessful only  in  special  hospitals. 

Postmortem  Appearances. — No  characteristic  lesions  are  caused 
by  chloral.  The  brain  is  said  to  be,  as  a  rule,  hyperemic,  and  the  blood 
to  be  tlark  and  fluid.  The  mucous  membrane  of  the  throat,  esophagus, 
and  stomach  may  be  reddened  and  inflamed.  The  contents  of  the 
stomach  may  have  the  odor  of  chloral.  Ottcasionally  there  is  edema  of 
the  lungs.  In  chronic  cases  of  chloral  jwisoning  fatty  degeneration  of 
tlie  heart  is  common ;  fatty  degeneration  or  fatty  infiltration  of  the  kid- 
neys hits  been  pnxluced  experimentally  in  animals  by  the  administra- 
tion of  chloral. 

Cases  of  Pousonixq  by  Chloral  Hydrate. 

Case  1. — Woman,  aged  thirty-three,  wiaheil  to  have  teeth  extracted  and  was 
piven  10  grains  (0.65  gra.)  of  chloral  to  prevent  pain.  A  second  dose  of  10  grains 
(o.tj.')  gin.)  was  given  an  hour  later;  in  a  few  minutes  symptoms  of  poisoning 
appeared  and  death  occurred  in  about  fifteen  minutes.' 

Case  2. — Woman,  aged  twenty,  given  at  10  p.  m.  80  grains  (1.95  gm.)  of  chloral 
for  sleeplessness.  Caused  pain  and  Burning  in  chest  and  some  excitement.  In  the 
morning  was  found  very  pale  and  unconscious  ;  could  not  be  aroused.  Labored 
respiration;  no  pulse  at  wrist;  extremities  were  cold ;  pupiljt  dilated.  This  con- 
dition continued  practically  unchanged,  notwithstanding  that  various  stimulants 
were  administered,  until  death  occurred  about  thirty-five  hours  after  the  dose  was 
given.     There  w^as  at  no  time  any  return  of  ronsciousness  or  any  movements,* 

<'ahe  3. — Woman  in  excellent  health,  aged  thirty-four,  took  at  8  a.  M.  1  ounce 
(31  gm. )  of  chloral  dissolved  in  2  ounces  (59.2  c.c.)  of  water.  At  4  p.  M.  she  was 
discovered  in  bed  unconscious,  and  it  was  impossible  to  arouse  her.  When  seen 
by  physician  at  5.30  p.  m.  she  was  comatose  and  all  reflexes  were  abolished.  Rea- 
piration  shallow  and  stertorous;  pupils  small  and  sluggish;  pulse  130;  tempera- 

*  nom;iill,  Glanfinir  MnJ.  ./o«r.,  1805.  p.  95. 

'  IhiriiK.  C/iirntfii  Mfti.  Jifur.  nntf  Exam.,  1877,  vol,  xxxiv.,  p.  234. 

»  FuIUt.  Lanref,  1871,  vol.  i.,  p.  403. 
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ture  100,5"  F.  Almpin  and  hitf  r  stryelinin  and  ether  were  given  hypotiermically. 
The  fttonuu'h  was  wanhed  out  with  dilliculty-  Xitriti*  of  ainyl  by  inhalation  im- 
proved tlie  pultte.  Etiomata  ui  »*troiig  toilLe  were  fjriveii  at  10  F.  M.;  >-inapi*ini»t  were 
applied  to  leg}*,  and  patient  wu.**  vigur«*u?ly  rubhid  with  towels.  At  midnight  the 
tenaperature  was  103°  F,,  pulse  wiis  Jiai^^rin;;^,  and  the  prognosis  waw  grave.  Ene- 
niatu  (jf  eullee,  milk,  iindl  hrandy  and  hypmliriuic  injections  of  ntrychnin  were 
L-onlinued.  At  IJ.IW  A.  M.  nhe  showed  the  lir:*l  i*i*riis  ot' animation — twitching;^  of 
lace,  movement*  of  limbs,  an<l  ri-nim  groaning  and  reHileasneris.  Imperfect  con- 
Hciousness  soon  returned,  Imt  palieiil  filept  most  of  the  day.  Nine-tenths  of  a 
grain  (O.'Jti  gui.)  ot  .-iryehiiin  hail  been  given.  The  lemperature  did  not  fall  for  a 
(lay  or  two.  Patient  did  not  leuve  r<ioni  for  over  three  weeks,  and  lor  some  time 
afterward  lliere  was  irii[>uirment  of  digestion  and  mufenlar  tone,  and  periods  of 
excitement  alttrnar  id  with  |irri«H]s  of  threat  deiirewi*inn  lor  six  weeks." 

Case  4  fThi"  "  Manelustir  Cab  !\iystery.*'j. — J.  F., a  man  weighing  about  15 
t)toneii(210  Ills.),  had  been  drinking  during  the  dnv  and  liy  fvening  was  partially  in- 
toxicated. At  ij.'Hi  he  dn^ve  to  a  public  ifiouiiewuh  a  young  man  and  had  a  glH)«« 
of  beer,  nei-ntcred  the  e.ih  at  7.1<K  lie  i8  oaid  to  have  walked  *piiU' steadily  and 
Heemed  to  he  sober.  At  aliniii  7.2fj  cabman  found  the  cab-d<>ur  opt-n.  J.  F. 
wa.H  alone,  hi.-4  head  had  fallen  forward  on  to  tite  front  »k-at,  he  wa.n  uneonseiouit 
but  could  be  roused,  and  could  just  speak.  All  his  valuables  were  gone.  Hedied 
at  8.05,  dcatli  being  due  iinnieriiutely  to  svnen]ie.  Autopsy  nintteen  hours  utter 
death.  Urganb  Imd  a  wlrong  odor  of  alcolioL  Jlefirt  showed  slight  fatly  degen- 
eration. Stomach  slightly  tongisted.  Liver  large,  fatty,  and  cirrhotic.  Tracw 
of  chloral  were  found  in  the  contents  of  the  stnnuK-b  ami  ujiper  p:irt  of  the  small 
intestine.  It  was  jiroved  that  tbeyonng  nnm  who  hml  arconipanied  J.  F.  had 
twice  used  chloral  foi'drugjring  perH<:>ns,  nnrl  tlntt.  he  had  put  sl^nlet!ling  into  one 
of  the  glaKPej*  of  beer  at  the  pulflie  house.  He  was  convieted  ot  murder  in  the 
first  degree.' 

Case  r». — Ijidy,  aged  fifty-siXj  had  been  ill  for  five  vears.  For  n  vear  and  a 
half  had  been  taking  a  proprietary  medicine  containing  chloral ;  recently  the  dose 
bad  been  increased,  but  tJie  tntal  antount  did  not  exceed  2U  griiin*  (l.'J'J  gm.)  of 
chloral  a  day.  She  had  delusions,  trarisittiry  in  ehuraoter  antl  nf  a  grandiose  form. 
Ata.xin,  especially  of  the  lower  limbs^  was  nuirki_-d.  (Jenf-rnl  tremor  was  present, 
pn|)ils  were  unequal,  and  spcerli  was  treninloiH.  There  was  marked  insomnia. 
Had  been  viohnt  nt  times  and  bud  delusions  of  persecution.  Diagnosis  of  paretic 
dementia  wa.'*  made,  nnd  patient  vviis  ab'^ut  to  be  Kent  to  an  insane  asylum.  All 
hypntttics,  hnivever.  were  withdrawn,  and  in  a  few  days  her  delnsiims  began  to 
wime  ami  her  nervou!*  state  to  improve.  Tremors  lessened,  speecfi  sharpened, 
and  tlie  pupils  reacted  equally.  Six  weeks  afltr  the  withdrawal  of  the  chloral 
she  went  home  nnd  resumed  the  management  of  her  estate.' 

H.  IT.  Kane*  gives  a  summary  of  G3  cai^es  of  poisoning  l»y  clilopal  ; 
the  syniptrnns,  fiital  dose,  etc.,  an-  fully  ^lisrussod. 

Isolation. — In  dealinjr  vvith  i^r^.tnic  inatt<'r  siip|Misod  to  contain 
chloral  one  nni^'t  lienr  ciinsljuilly  in  mind  that  tlii.-^  siihstaiux'  is  d4'nnn- 
I^iskI  by  fiiUHtu*  alkalis,  giving  rise  tn  ohlnntforni  and  a  fiirnmte;  hut 
as  very  <lihite  alkalis  are  inettieient  in  efTeetiiig  tins  dfx'innpositidn, 
olibtnd  niav  be  reeovcrnl  fruni  a  fluid  that  Is  initially  faintly  alkaline.* 
In  snrh  a  ntse  the  material  shoiiM  heaciilitii-d  with  tarlarie  arid  a-  scam 
a.s  possible. 

The  inetlnKl  of  distitlatinn  with  steam  described  under  nleohol  is 
|ieetili:irly    useful   for   tlu-   i.Hilation   of  eld^jral^  sinoe   by   the  ordinaiy 

»  rolenpn,  Lonrrf.  1804.  vol.  11.,  p.  10.34. 

■••  Reynolds,  Hrif.  Mni.  Jnur.,  1H8!>,  vol.  ii.,  p.  23r,. 

*  ('<H*.  i^tttrtrrft/  Juurnaf  uf  Inrhrir.fi/,  vol.  xx\.,  p.  65. 

*  Mri/ira/  Rt-rf,nt.  18W)  antl  18H1    vok  xviii.,  .\ix. 

'  C'hhind  hydniti.'  U  deeoniftosed  in."tnnlly  by  imrmol  crtu^tir  «ndft  in  the  cnld.  but 
by  tenth  nnniml  alkali  only  slowly  in  the  wurui.  Meyer  iind  Hbtltor  {Ber.  d.  d.  cJieni. 
Q€4,,  vol.  Ixi.,  p.  tXK)). 


CHLOROFORM.  553 

method  it  is  necessary  to  evaporate,  almost  to  dryness,  in  order  to 
obtain  the  greater  portion  of  the  |M)i!Son.  To  the  dilute  aqueous  distil- 
late the  following  tests  may  be  applied,* 

Tests. — 1.  The  liquid  will  respond  to  many  of  the  tests  for  chloro- 
form, but  possesses  no  odor  of  chloroform. 

2.  When  shaken  with  ether  in  a  separating  funnel,  chloral  pas:?es 
into  this  solvent  and  can  be  recovered  as  a  solid  residue  upon  evapo- 
ration. This  residue  is  not  inflammable,  whereas  chloral  alcohokte 
(CCl3.CHO.C,HpH)  burns  readily, 

3.  On  the  addition  of  a  few  drops  of  20  per  cent,  sodium  hydroxid 
to  a  portion  of  the  fluid  obtained  in  the  earlier  stages  of  the  distillation, 
the  liquid  becomes  cloudy  and  drops  of  chloroform  soon  collect  on  the 
bottom  of  the  vessel.  This  substance  may  be  identified  by  the  tests 
given  under  chloroform. 

4.  To  a  rather  large  amount  of  the  distillate  is  added  wme  mag- 
nesium oxid,  and  the  fluid  is  boiled  in  a  flask  provided  with  a  long 
condensing  tube : 

2Cag.CHO.HjO + MgO  =  2CHCI3  +  ( HCO,),Mg  +  H,0. 

After  heating  on  the  water-bath  to  expel  the  chloroform,  the  liquid 
is  made  acid  with  tartaric  acid,  and  the  formic  acid  is  distille<l  off  and 
identified  by  appropriate  tests. 

(a)  On  boiling  a  solution  of  formic  acid  with  acidified  potassium 
permanganate,  the  latter  is  reduced  and  the  color  of  the  solution  disaj>- 
pears. 

(6)  When  heated  with  a  solution  of  mercuric  chlorid,  formic  acid 
causes  the  formation  of  insoluble  mercurous  chlorid  : 

2HgCl,+ H.CO,H  =  2HkC1  +  2HC1  +  CO,. 

Trichloracetic  acid  also  yields  chloroform  when  treated  with  alkalis^ 
but  no  formic  acid  is  produced  : ' 

CCI5.  COOH + 2NaOH  =  CHCI,  +  Na,COs  +  H3O. 

ISstimation. — ^The  amount  of  chloral  hydrate  present  in  an  aqueous 
solution  can  easily  be  determined.'  The  liquid  is  shaken  with  mag- 
nesium oxid  to  remove  any  free  acid,  and  treated  with  an  excess  of 
standard  sodium  hydroxid  (must  be  as  strong  as  a  normal  solution). 
After  the  excess  of  alkali  has  been  determined  with  a  standard  acid,  the 
amount  of  chloral  hydrate  am  be  found  by  an  obvious  calcidation — 1  c.c. 
of  normal  alkali  corresponds  to  0.1655  gram  of  chloral  hydrate. 

CHLOROFORM. 

Most  of  the  deaths  from  chloroform  result  from  its  use  as  an  anes- 
thetic in  surgical  and  me<lical  practice ;  it  is  estimattKl  that  on  an 
average  one  death  occurs  in  about  ;5000  inhalations,  but  the  figures  in 

*  Tho  various  nH-thodii  of  extraction  wliiih  hnvf  Iwor.  n'coinniorKl<Hl  ftir  rhlonil 
involve  proat  loss  of  inutfriiil  aiul  are  inferior  in  every  way  to  tho  one  deserilMtl. 

"  Bpckurtfl  and  Otto,  Jirr.  d.  d.  chetn.  Ots.,  vol.  xiv..  p.  .W,»;  SeiilMTt,  ihid.,  vol. 
xviii.,  p.  3342.  *  Moyer  and  Hatfter,  he.  cit. 
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(liflVn'iit  stjitistirs  var\*  wiilcly.  ChlniNtforni  is  nfOiisi^umllv  lifted  as  a 
iiu'ittis  mC  ('uniinittiniLj  .•iuifidc;  in  tlir-i*  cases  tlio  liqiiul  i.s  t'iv(|iientl\% 
pnibfihly  tisiially,  taken  internally.  ()f'(«sionally  i-hlorofurni  or  ohlinii- 
lonn  litiJutL'til,  i6  lakeu  iiitenuilly  by  inistiiko  <*v  an  iivei^ln^e  i.s  taken. 
It  is  -sometinies  u:?ed  ns  an  iutoxicaut^  Ix-iiig  t-ither  taken  iniernully  or 
inliak-*!.  Chliirnfnrm  is  rarely  ustsi  fnr  the  purimse  tA'  uninU'r.  By 
pnnMrding  wry  ciuitiimsly  it  is  |w»s>il>le  in  ehkmitnnti  a  person  while 
asleep,'  but,  :us  a  rule,  the  jX-Tson  awaken  l)eiore  nnestlie?*ia  I>egins. 
There  sc^'m  to  Ik-  no  nntbentie  cases  <it'  the  use  of  chh>n>ibnii  in  tlii* 
manner  for  eriniinal  purjKtsi^s. 

Properties, — Chkirdfnrin  {('Ithn'tifonnnm^  U.S.  P.,  triehiorniethane, 
C'HClj  is  a  beavy,  eokirless  li<jukl,  of  a  eharacteriKtie  etlirival  *Kl(»r,  a 
burning,  sweet  tiisle,  and  a  neutral  reaction.  fN)Uihle  in  snnietliinp  over 
*2(-M)  |>jirts  of  water ;  mixes  in  all  projKntions  with  ether  nnd  with  Hve 
vohnnes  or  nutre  of  aleolHik  S}>eeifie  t^ravitv,  1 .4iU  ;  b()ilin^-]>*iint, 
62°  C.  (14;i.«i°  F.),  AkM.liol,  elliyl  ehli.rid.  i»kk'hy<l,  eblorin,  by(b'<>- 
ehlorie  aeid,  and  otiicr  impurities  are  soineliines  present;  the  toxieity 
of  chloroforru  is  somewhat  onhnneeil  by  the^se.  Chloroform  and  its 
vapors  are  not  inflammable,  but  when  it  is  used  for  a  lon^  time,  as  iu 
olistetrir  or  snrjjical  cases,  near  a  flame,  de<'oni|M)sition-prodncts  are 
forriH'd  that  are  verj*  irritant;  iu  fact,  fatid  ])oisonin^  has  insulted  from 
these  products.* 

Physiolog"ic  Action. — Locally,  eldorofbrm  is  an  irritant ;  hence 
its  UM*  its  u  liniment.  Taken  by  the  niouth  it  causes  ]»:iin,  vondtinjr, 
and  JVetjuently  diarrhea.  When  Iidiale<l, — tiie  usual  inetfiod  of  admiii- 
istnition, — the  loiid  acti4in  of  the  vapor  UfMin  the  tiiucons  membranes  of 
the  air-pat-Hiigert  is  olteri  very  nturked  and  consists  ol'  a  reflex  ^hiwitij; 
or  stoppage  of  the  respinititm^  a  reflex  rise  of  blood-pressure,  and  a 
shjwing  of  tlie  lieart ;  these  reflex  aclion.s  ai-e  usually  of  but  brief  dura- 
tion- 

AVIicn  chloroform  rejtche.s  the  eircidatic*n»  the  efl'eets  nre  similar  to 
those  of  alc(»hoK  There  is  a  iK'ritx]  of  excilement,  due  either  to  a 
stiimdation  of  irrtiiin  jmrts  lA'  (he  central  nervous  syst<*m  or  more 
]>rol)fd^lv  to  a  paralvsis  of  certain  controlling  centers.  Alter  ihe  periinl 
of  real  or  apparent  stimukition  conjes  a  i^taji^e  of  depression  ;  the  higher 
centers  of  the  brain  are  first  affected,  then  the  spinal  oord,  and  last  of 
aH  the  nnHhilla.  The  sensntry  fimctions  of  the  brain  and  cord  arc  de- 
pressi-^l  earlier  than  ar**  the  motor.  Kcsjiinition  birotues  >lo\v  from  the 
de]tression  of  the  respii-jjlory  eetiter  ;  tlie  heart  In-ats  m*»rc  weakly  frotii 
a  direct  action  of  the  |Mn.s(m  on  the  ttudiac  niuscle,  and  ihc  bhuMl 
]>re.'wure  sinks,  Chloitftorni  has  a  special  affinity  for  the  ixhI  bhtiMl- 
corpnsclcs  ;  a  larjri^  amount  is  also  ab-sorlx-*!  by  the  bntin.  The  tem- 
perature falls  dnrinjir  even  a  short  (leriml  (tf  anesthesia.  Fatty  degen- 
eratian  of  the  liver,  heart,  and  kidneys  follows  the  rcjicatetl  admiuistra* 

^  Kellv,  M^iraf  Rrrord,  1890.  vol.  i.,  p.  352.  Sw  al(K>  Thei-ap,  Oas.,  18&4,  p.  "68; 
iVflrfiVn/  fiecunl,  1890,  vol.  i.,  pp.  42.  139. 

»  //«./..  1899,  p.  601.  See  GerHnger,  Arch.  /.  exper,  Pnih.  u.  Pfiarm.^  1902,  vol. 
xlvil.,  p.  438. 
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tions  of  ('hlorfiforin  ur  smiu'tiines  a  sinjrl^  pnilon^l  aduiinistration.* 
C'l»lon>inrni  is  lar^fly  t'liuiitnitcil  liy  tfu*  luups ;  h»iiil'  .sefm."  to  l>c  de- 
sti'tiycl  ill  tilt*  body,  tlitr  clilcn'iu  it|j|Hiai'ing  in  llu;  urine  08  ehloridt^. 

Symptoms. — It  is  customiiry  tn  r«*<t^nizt?  three  fitag(\s  in  the 
8yni|»t4nns  pnnhired  hy  chlonvtunn.  The  first  stjige  is  thiit  <>{  uxeite- 
mriit.  ThiTf  is  a  K't'lin;^  of  warmth, — first  of  the  face,  then  of  tlie 
entire  ImkK% — followi-d  Uy  n  tinghii*;  sens;iti"n  of  tlic  skin.  Tliere  are 
ringing  and  riHiring  sounds  in  tlie  ears,  and  vi.sittu  Iweoiues  distt^rled. 
Consciousness  is  s<»on  lost,  and  the  |Kitient  may  struggle  viitleiitly  and 
indulge  in  pmfane  or  abusive  hmguiige.  Tlu*  Bi*e(md  stjigt*  is  that  of 
surgical  anesthesia  :  thi-  miisi'h's  are  rehixe<I,  the  (Hitient  lies  |M'rfeetly 
still,  with  p«»gulur,  Init  nither  slow  and  shallow  res|iinition,  and  is  en- 
tirely insiMisibh^  to  jKiin.  This  stage  nmy  bo  niaintjuned  for  hours.  If 
the  inhalation  of  ehl^ortfoviu  Ik*  disrt)ntinuo<l  at  this  stsige,  the  jmtient 
usually  awakes  within  from  twenty  to  forty  minuto,  but  he  may  not 
awake  for  some  hours.  \'onuting,  whieh  may  ocreur  at  abuost  any 
stage,  may  ixrsist  for  some  time.  There  is  usuully  S4)mc  (^onfusiiin  of 
ideas  also.  The  thirri  stage  is  that  of  jMindysis,  and  is  elmrartenze<l  by 
the  failure  of  the  respiration  and  hr-jirt.  The  skin  JM'otjniPS  dark  and 
cyanotic,  and  the  pti]>ils  ilitate  widely.  There  has  Um-h  a  disenssion  in 
pnjgrcsH  for  many  years  as  to  the  cause  of  death  in  elilor<>form  inhala- 
tion ;  some  maintain  thiit  it  is  due  tn  failure  of  tlie  heart,  others  to 
failure  of  thr  n'spiratiou.  It  schmus  probable  that  in  most  cast-s  in 
whieh  deatli  ocetu's  late  in  the  anestfusia  the  n^pinition  eeases  first;  in 
mauv  eases  lite  mav  be  maiiUained  for  nonie  time  l>y  means  (tf  artificial 
respiration,  the  heart  eonlinuing  to  bent  fairly  well.  In  other  i-ases  the 
ht^rt  is  so  dei'ply  |»oisoneil  that  it  is  tmable  to  beait  long  nfter  the  respi- 
ration has  eensiil,  aUhongh  artiHeial  respiratiou  is  niaintaine<l  ;  this  rx'ourft 
most  fre<|Uenlly  when  the  ehloroform  vapor  is  iuhakxl  in  comx-ntpatetl 
form.  Many  of  the  deaths  whieh  oeetir  early  in  the  adniinistrjttion  of 
cidoroform  are  attribut^Nl  by  F^mbley^  to  stopjxigo  of  the  heart  by  the 
direct  action  of  the  poison  Ujiou  the  earflio-inhibitorv  center. 

Probablv  the  most  fre<|Uent  <'ause  «>f  death  in  ehlorvifomi  nnestht'sia 
is  the  inhalation  of  the  va|Hir  in  t<K»  coneentrit<Hl  a  form  ;  a  large 
quantity  of  the  chlorot'orni  reaches  the  bl<MKl  suddenly  and  «iusi*s  imme- 
dial*'  panilysis  of  the  respiration  and  heart  (jr  stoj)|>:ige  of  the  latter 
through  stimulation  of  the  vagus.  A  lethal  fpiantity  oi'  chhtroform 
may  be  abs<*rbe)l  from  a  few  dee]>  inhalations.  The  condition  of  the 
{Hitient  is  als»»  fnipiently  a  factor  in  the  fatal  result.  It  is  <Liu- 
genMis  to  administer  chloroform  to  the  very  old,  to  those  Miifering 
from  fatty  heart,  atbemmatons  arterie**,  diabetes,  and  chronic  diseases  of 
tin?  kidneys.  .Many  talalities  occur  am«>ng  drimkards  :  it  has  Imvu 
stated  that  the  mortality  among  tlie>e  has  U'eu  as  high  as  frt>m  10  to  l.'l 
|K'r  fvnt.  IVath  (H-easionally  ref-ult-^  from  sntl'imitiou  due  to  the  draw- 
ing int*>  the  air-|>assages  of  vomited  matter.     Sime  deaths,  e*»pecially 

1  Frsnkel,  VireAMt'a  AreAiv^  1802,  voL  cxxvH.,  p.  381  ;  StruMnuinn,  Berlin.  KUnik, 
Fob.  I,  1898. 

'  Embley,  Brii.  Med.  Janr.,  April  6,  13,  and  19,  190S. 
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in  children,  seem  to  Ik?  tlu(^  Ut  tlie  cliliH-uforni  ('(nitiiiiiiiig  iuijmritlcs. 
Fatty  (le^oneration  <if  tlie  limrt  nml  kitlm-ys  -njiiutiiiR'S  IwitU  tu  dealL 
thiys  iit'trr  iUf  v\iUirtyi\iv\)i  wus  ;Mliiiiiu.-t4'r*'(J. 

iViith  orcji^icmally  iwcurs  iirukT  rh^irrtf'orni  wlu'ii  even*  ]irc<'iiiitioii 
la  tukc'U  ;  i\t^  Muli  fiiM's  otH-urivil  in  ufKiTUtiuiis  lu?i"uiv  tlu'  iiitrtKiurtion  of 
aiit'frllit'tk's,  it  stfjuH  vcrv  pn»bil>it'  tLut  rniiutntly  tltaitli  is  uot  duv  to 
the  aHL'.-tlk'tii-at  all.' 

TIm'  syni|ihuii.s  followinp  the  tukin^  of  chloroform  inteTnally  iirc  duo 
partly  to  ihc  lin*:il  irrilimt  action,  partly  to  llic  t'iVtH'ts  after  ah.'^orjition. 
TiiL'  Iik^lI  irritant  attiiui  of  tlu*  jHjisoii  l<'a4ls  t)>  iiiti'iiM'  pain  In  Ha- throat 
and  ub<kjuieii,  and  the  |ULtiriiL  may  throw  liitusidf  aliont  \'iol('ntly. 
Voniilin^  u.-^ually  rL*t^iilts.  and  tht^ri'  is  soniutitacs  iiivc^hintarv  i'va*natif»n 
of  ilu'  boWL'ls.  The  I'hkirolonn  is  rapidly  nlis^irhod,  aial  tlu^  siihsrqiit'nt 
syni[>totns  may  rcsmdjlc  those  raiiscrl  hy  the  iidialation  of  iho  ilnig, 
\\itli  stuall  do.M's  thi-ji'  may  lio  a  period  id*  rxcitrriient  :uui  thf  pitients 
sta^jTcT  like  a  drunkard  ;  with  lar^e  doma  the  deprc^j^ion  U'ginsnt  onoe. 
In  most  ol'  thr  rci-ordril  cast's  niiri»nscionsne^w  sitMos  to  luivc  come  on 
within  ten  nnimtL's.  The  skin  hccomcs  cyaiiotie  and  <'<iol,  ilit'  rojura- 
tioii  irregular  and  tifertoroits,  and  tho  hrrath  smells  (»('  chloroform;  the 
pnlse  is  snial!  and  Wj-ak  ;  the  pripils  may  he  dilatnl  or  eontracted^  or 
|K»ss  rapidly  frtmi  the  <Hie  state  U*  the  other  ;  vomiting  s)«ui  ceases,  owiiijj 
Ut  th(^  depression  ai'  the  nerve-eenters  ;  with  most  "irritant"  poisons  it 
is  ver}'  iH'rsisteiit.  Dejith  may  (teeiir  in  eoma,  htit  it  swrns  *hio  in 
many  eases  to  gastritin.  Coma  may  continue  tor  ninny  hours  and  re- 
t'overy  still  take  ]»lar'e,  bnt  ahdtnninal  puin,  hhwidy  diarrhea,  swelling  of 
the  liverj  jaundice,  and  jiaitdhl  noetnritiou  may  continue  (or  several 
days.  Death  may  ()eenr  after  some  time  ft'cmi  pnlm<mnry  edema,  faihtre 
of  the  heart,  or»  more  irei|uently,  fr^ini  ^istritis.  The  dcath-mte  in 
cast»8  in  which  chlor*if*trm  has  been  s*wallowed  is  hl^^h.  In  a  wrie8  of 
57  cases  ctJleeted  by  Kliot,  ^  lo  die<I,  winle  of  17  eases  repoilwl  by 
Hirpch,^  7  dietl.     Thns  the  death-rate  has  ln-en  frtun  "2i)  to  41  per<'ent. 

Then:  is  alsi>  a  elironic  form  of  ehkiroibrm  poisonini:  due  to  the  in- 
dividual inhalin^r  or  drinking  tlie  dnijr  ;  this  habit  is  fre<jueutly  the 
re-sult  of  the  tise  of  small  amounts  for  the  relief  of  [Miin,  and  is  some- 
times associattnl  with  t>ther  drng  haliits.  The  chief  sym]>tonis  atv  due 
tit  disturbances  of  the  digestive  and  nerv<ins  systems.  The  patient 
niav  have  hulliieinatirtns  ar  pass  into  a  condition  that  cannot  be  dis- 
lintrnislie*!  from  tl>e  delirium  tremens  of  aleoh^jlism. 

Patal  Dose. —  It  is  impossible  to  make  any  definite  statements  as  to 
the  iatal  dost?  of  eblort^form  when  taken  by  inhalation  :  it  i;*  far  n»ore  a 
<|nestion  of  the  etineeiitralion  of  the  vapitr  than  oi'  the  absolute  anumnt 
inhaled.  Air  eoiitaiidnir  l.o|»ereent.  of i-ldoroform  eaus^-s  death  in  ani- 
mal* in  one  to  two  hours,  and  the  ride  is  frecpiently  laid  down  that  palient^i 
sluudd  never,  even  for  a  sh<jrt  time,  rei-eive  air  eiaitainin^'^  more  than  ^^.5 
t'>  4  per  cent,  of  efilnrofonn  va|M(r.  Cases  liave  bcrn  reported  in  which 
30,  and  even  ]-'jj  drops  of  chloroform   have  trausetl   death  :  oti  tlie  other 

»  Soo  Caee  2.  *  Eliot.  Metfiral  RrrorH,  1885,  vnl.  xxvii.,  p.  29. 

'  nip*eh,  Zrihr/tr./.  Icfin.  Med.,  1894,  vnl.  xxiv.,  p.  11*0. 
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hand,  22J  ounces  (9f>7  gm.)  have  been  inlialed  in  twenty-four  and  t*veu 
in  twolvc  hours,  and  the  patient  ivc»»von'd.  Thf  fatal  dostrof  chloroform 
whon  taken  jxt  os  is  al.so  ditticiilt  to  dotermine,  A  t'hild  of  limr  yeare 
tiiwl  fiNim  1  dram  (-j.6  gm.),  wlult'  another  of  the  siimi'  a^  roi^overed 
from  i)r,»rly  twioe  as  ninoh.  An  a<Iuh  ditsl  iV*ini  ahout  \  flr.mis  (2:*.0 
^m.),  wliik'  another  ret'ovcroil  fmm  "i  ouncL-s  (li22gni. ).'  Forty  minima 
(.'L7  gm.)  have  eaustxl  severe,  but  not  fatal,  poisoning.^  In  mo^^t  of  the 
recorded  fatal  oas4?s  from  i  to  2  ounces  (22.0  to  8H..>  ^ni.)  of  rhlorofnrm 
have  been  taken  ;  as  a  rnh',  <k-ath  will  alino^t  certainly  follnw  the  ad- 
minixtnuiiin  of  II  or  12  drains  (tiKo  or  (iT.o  gni.). 

Fatal  Period. — L>eath  may  '(ctrur  at  any  .staj^e  of  chloroform  in- 
halation. In  alx^nt  one-half  of  the  re|x>rted  eases  deatli  has  occurriHi 
before  anesthesia  wiw  fully  pnMluce<l — /.  v.,  within  ten  or  fifteen  minutes  ;* 
(Xicasiftnally  oonseiousness  retunis  and  death  takes  plaee  a  day  or  two 
later.  When  clilnnifnrin  is  taken  internally,  death  may  <H'cnr  within  an 
hour  or  h  may  be  delayed  for  several  days  ;  in  two  ea^es  it  oeeuiTeil 
eight  days  after  the  ehlondorm  M'as  taken.  In  most  of  the  recorded 
ca."»e.s  death  has  otvurrtMl  aAer  the  liir^t  twenty-four  luturs. 

Treatment. — In  exists  of  the  tailuro  of  the  rcspinition  dun'ng  the 
inhalation  of  ehlorofonu  the  admiiiistrati'Hi  of  the  a^e^-thetie  ^iionld 
be  inmie*liately  sto|)pe«k  The  head  should  lie  lowered  and  the  feet 
raise^l  so  !is  to  drive  the  bkMxl  t*>  the  bniiu.  Artificial  n'spinition 
should  l>e  eommeni'ed.  If  the  heart  is  weak,  rhythmic  pressure  fiver 
the  hiyirt  mav  be  praeLisi'il,  Many  drugs  have  been  recouHuend<*d, 
but  it  is  doubtful  if  any  of  th4'm  are  of  nuieh  us4f  at  this  stage ;  jwrliaiis 
the  intravenous  administration  of  the  active  ]iriiK'iple  of  the  supnirenal 
giand  (epinephrin  or  '*  adtvualin  ** )  will  pnjve  of  value.  The  adminis- 
tration of  oxvgeu  is  also  nM'omniemhHl.  The  tivalmetit  when  therhloro- 
form  han  Iw^en  taken  iiitrrnally  is  that  of  an  iiTitaiit  and  uai*etuic 
jHiisou,  The  stomach  .should  be  washe<l  out  with  warm  watiT ;  emetit-s 
may  l>e  n.sed,  but  they  are  somewhat  unc-eruiin  in  their  action  in  th«^>e 
case8.  Mueh  n^lief  is  obtained  fiitni  the  use  of  demulcent  drinks,  such 
as  olive  oik  Strvehniu,  ihtxitalis,  ntrttpin,  ammonia,  hot  coH'ce,  etc.,  tnav 
l>e  use<l  as  stinuilants;  cojcl  atfuH'ions  and,  i"  extreme  cjises,  artificial 
respiration  should  l)e  n^)rt<Hl  to.  If  the  patient  recovers  from  the 
coma,  the  g:isiritis  shonhi  re<'eive  appro|>nati'  trej»tment. 

Postmortem  Appearance. — When  dtatli  Ims  rcsulteil  from  the 
itihalatiou  of  rldoToforin,  no  eharacteristie  changes  an*  found.  Cont;r-.tion 
of  the  hmgs,  liriinclii,  an*!  kidnevs  luis  Un-n  de.Heril»i'd.  The  spleen 
has  l>cen  found  ru|>tun.'d,  but  this  se<'nis  to  have  been  due  to  manipula- 
tions nsed  in  ende:ivoring  to  resu,s<*itate  the  patient.  The  orgjins  occa- 
sionnHv  have  the  twlor  of  cldoroform.  In  eas<'s  of  |>ois«»ning  by  litpiid 
cldorofonn  there  are  u-^ually  rediuxs  of  the  mue<»us  nunubrane  of  the 
8tom:icli  and  throat  and  sometimes  idceratiou.     The  epithelium  of  the 


>  Sco  Ca«e  4.  »  Muwhnll,  Mofii-at  .\>m-»,  1898,  vol.  Kxfii..  p.  t'M. 

*  Sw,  r,  ff.s  Bnnuinlol,  J5«/f.  <ie  /'.-I/-W,  ,ir  MrH.,  F«?b..  I'.HV2.  Aivoniinij  t<>  Kmbloy 
Hoe.  n7. ),  of  83  cwmm  oi  d«iith  wliiclt  (.K'curred  in  Enj^Innd  during;  \W.VA,  68  hiifipvnc<l 
oefore  tho  oprntion  was  sUrtod ;  in  another  year  it  was  30  out  of  41. 
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plmrvnx,  glnttis,  ami  gullt'l  may  Ik?  jjofieiKil  ami  e:i>i]y  detached.  If 
(ktith  lias  occurpfil  in  a  r*]n>rt  time,  chI(»rofnrm  is  lomul  in  tlio  stotnaoh  ; 
tilt'  ctuitcnt^i  of  tlio  stotnaoli  niay  liavi*  tho  iMli>r  of  tlic  jmisrm.  Tlie  Uxly 
limy  resist  pntr('t;ir*ti<in  i'm- ,sniiH'  thnv,  Ii'(lo;iTli  lia,^  \fivu  {lelayt'^i  for  a 
fuw  days,  jnuiulicf  and  fatty  (Ifgriioration  (.if  tlu'  iK-art,  liver,  aru!  other 
(>i'gai)i$  may  Ik*  fo(m<l ;  the  latter  has  l)ccn  observed  alsoai'ttr  prolonged 
narcosis  ami  in  east-.s  of  fhnjino  ]>oiHoning. 


Cask^  ar    l'oiJ*ONlNCi    BV    ("hLOROFORM. 

Eliot  givea  a  suinmarv  of  57  cm*efi  of  clilorolorm  poisoning  in  which  the  drug 
wiis  taken  intcrmilly  ;  *  Hirsuh  (rives  ii  siiiniimrv  of  17  bucIi  cases.' 

Cahe  I. — >I:in,  Hget]  f<.»rty-Uirci>.  KvviilltiwuJ  at  7  a.m..  after  a  sleepless  night, 
abutit  1  fPimee  (4.0  gin.)  ol' cblnrnjnrin  to  jiefurt.-  *sWej).  When  heeii  at  10.15  he  waa 
da/eci,  but  on  hein^^  rouseil  could  uiihwtT  iiuestioan  intelliireiilly  ;  breath  snielL  of 
c'hb>roform.  Coiuiditined  of  st-vere  pain  in  umbiliL-al  region;  con-slant  desire  to 
lierucute  ani:i  nuieb  slmiuing.  Had  voniito*]  tfuce.  Tunjjnc  and  back  nf  throat 
red  anil  very  ?ore.  Fell  atileen  for  a  few  minutes  ai  a  time;  \\i\3  awakened  by 
pain.  Pulsel2fl;  respiration  .»((.  At  12, il"  r.  M.begnn  tor«iss  bb)od  from  Imwels ; 
voniilinjr  bt-eann^  frcfjnrnl.  and  ibe  v*imi!t'd  matter  w:is  Idftftd-staincd.  Xd  urine 
had  lu'iTi  pa-^Ned,  iiltliout;lj  I'mjUfiit  painful  attfUipts  liad  lui'ii  made  ;  <atlietenzt^d  ; 
urine  w:w  blood-fttained.  The  patient  remained  awake  and  ^utTlrcd  intense  pain; 
grew  wnrse  and  died  about  7.  30  P.  M.,  about  twelve  hours  aftur  taking  the  poison. 
So  autopsy.* 

Cahk  Inpatient  ven.' anemic  ;  dn-aded  Llilorofttrni.  Twi'iity  or  thirty  drojia 
given  on  linl.  l>nl  lu-fore  he  waf*  nearly  umli^r  ibi?  itiUuenrf  and  ujily  a  few  seconda 
after  lie  Imd  beiMi  lalking  it  was  noticed  that  the  bruaUiinir  luid  becoine  .shallow; 
the  paUe  w;is  fair  and  the  rertexfs  were  |>resent.  Coiulitiuns  rafddly  became 
danj^erous ;  ed'ort?'  tn  revive  bim  failed.  I'atient  was  at  no  time  under  the  iu- 
flufuee  of  tbi"  aiuHtbetic,  iind  iltatb  was  jittriliutfd  to  synropt-  caused  liy  frJir.* 

Cask^. — Child,  aged  five,  aneAtinHized  with  "A,  C  K.  [alenliol,  chloroform,  and 
ether]  mixture."  ane^-^lhesia  beint:  eonltnued  by  chloroform  alone.  Tonsils  re- 
moved; pul^«*  and  re)*piration  pnud.  Signs  of  "cnmiufr  round."  ho  a  Irllle  more  eblo- 
roforni  was  givrn  pr^'paratory  to  the  removal  of  adetioitls.^  "^bc  lind  burdly  tuki-n 
one  or  eviiTi  Iwu  shallow  breaths  vvIkh  hereyi.'s  suddtrity  brcnnie  lix<  d,  n^pirnliun 
ceaxed,  and  tin.'  pulso  stoojtod.''  Child  was  inverted  and  lulilieial  n.'spirtition  iiiain- 
tainefl  for  twenty-five  minutes,  dnrintr  wbicli  time  there  were  two  sjKiHmodie  p;asp.s 
at  an  interval  of  a  few  niinnte'i.  Two  drams  [".Ae.e.)  uf  A.  C,  K.  and  1  dram 
{3,7  c.e.)  of  chlorctforni  had  been  usied  ;  much  of  latter  had  l>een  waaleib  Autopsy 
negative.' 

Case  4. — Man,  aged  forty-six,  drank  5  ouncen  (222  pni.)  of  chloroform  with 
**uicidHl  intent — time  not  stated  ;  vomited  soon  aftorward.  When  brought  to 
hiwpital  seemed  almost  dead  ;  no  respiratory  effort  was  vi.sible,  ami  tbe  j>uUe  could 
be  fell  only  wiih  difhcnhy.  Fare  paU';  lips  cyanotic.  Pn[)iL'«  widely  dilated. 
Corneal  refiex  al)sent.  Ailtira  lew  [ninute.-*  *tf  artificial  rcfpiratioti  patient  bej^an 
Lo  iirealhe.  Stomach  washed  out;  eonlenls*  bad  im  odor  of  cblnroform,  but  the 
expired  air  did.  Htryrhniri  injei'ted,  Consiiou>rMS'.  returned  four  li«»urs  nt\er 
beginning  of  treatment,  <^'iiui]ilained  of  pain  in  imnitb  and  abdomen.  On  the 
following  day  a  searlutinifnrm  eruption  on  arms  and  legs.  Left  b(»s]iitat  after  two 
days  apparently  entirely  well.' 

Isolation. — The  isolation  of  eliloroform  from  the  ti.«snp.«  is  arrorn- 
plished  by  distinalioii  with  steam,  ami   the  an|iaratiis  dis«  rilwd  under 

»  Mtuilfal  lieroH,  IHS'i,  vni.  Axvij.,  p.  '^M. 

t  Z^'iturhr.  f.  kiin.  Mni.,  18!i4.  v.il.  xxiv..  p.  I'lO. 

*  Bridgman,  Lanrrf.  1H07,  vol.  ii.,  p.  S84.  *  /'/rV..  1B91,  vol.  iii.,  p.  1!!7. 

*  iKtith  from  ehlon>fiinn  secm»  to  be  especially  frerjuent  during  opemUons  for  the 
rem<ivKl  nf  na*ophHr\'ngeAl  adenoids. 

*  Itrit.  Mai.  Jotir.,  181»H,  vol.  i..  p.  368. 
'  Dun,  afn»rfoic  Mrii.  Jvttr.,  1W»8,  vol.  xlix.,  p.  347. 
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alcohol  may  serve  here  also,  but  the  receiver  should  be  surrounded  with 
ice  and  provided  with  a  mercury  valve.  As  chloroform  passes  quickly 
into  the  circulation,  an  examination  of  the  blood  is  of  the  greatest 
importance,  and  the  acidity  of  the  material  under  examination  should  be 
carefully  noted.  In  case  the  reaction  is  neutral,  a  trace  of  tartaric  acid 
should  be  added  ;  if  alkaline,  a  s{)ecial  examination  must  be  made  for 
formic  acid,  otherwise  it  will  be  impossible  to  say  whether  poisoning 
had  l>een  accomplished  with  chloroform  or  chloralj  since  the  latter  is 
decomposed  by  alkalis  with  the  formation  of  chloroform  * — 

CCI,CHO.H,0  +  XaOH  =  HCO,Na  +  H5O  +  CHCl,. 

The  slight  solubility  of  chloroform  in  water  also  should  not  he 
neglectetl,  so  that  even  when  no  oil-drops  api>ear,  the  aqueous  distillate 
should,  nevertheless,  be  submitted  to  the  more  sensitive  tests  for 
chloroform. 

Tests. — 1.  On  boiling  a  drop  of  chloroform  with  a  mixture  of  0.3 
gram  of  resorcin  in  3  c.c.  of  water  and  throe  drops  of  10  per  cent 
sodium  hydroxid,  the  fluid  becomes  yellowish-red  and  shows  a  green- 
yellow  fluorescence.  The  red  color  is  probably  due  to  sodium  rosolate 
and  the  fluorescence  to  fluorescein.  A  slight  modification  of  the  reaction 
may  he  applied  directly  to  the  urine.* 

2.  Chloroform  precipitates  red  cuprous  oxid  when  boiled  with  Feh- 
ling's  solution.  This  reacti<m  may  be  utilized  for  the  quantitative  de- 
termination of  the  poison.  A  measured  amount  of  the  reagent  is  heated 
in  a  pressure-bottle  with  the  material  in  which  chloroform  is  to  be 
determined,  and  the  precipitated  cuprous  oxid  is  reduced  to  copper  in  a 
stream  of  hydnjgen  and  weighed  ;  or  the  amount  of  unchanged  copper 
may  be  determined  with  a  standard  solution  of  dextrose.  Two  equiva- 
lents of  copper  (2Cu)  correspond  to  <me  equivalent  of  chloroform 
(CHCI3): 

CHCI,+ 5KOH  +  2CuO  =  Cu,0  +  3KC1  f  K.CO^  +  3H,0. 

3.  On  warming  a  mere  trace  of  chloroform  with  a  little  anilin  and 
alcoholic  potassium  hydroxid,  the  offensive  cnlor  of  isolKiizonitrile  is 
produced.  The  test  will  easily  show  the  presence  of  1  jxirt  of  chloro- 
iorm  in  50(»0  [)arts  of  water : 

CHCI,  +  C'eHsN^H,  ^  3K()H  ^  CJIjNC  -^  3KC1  ^  SH^O. 

This  reaction  is  given  also  by  chloral,  bromoform,  iodoform,  and  tri- 
chloracetic acid. 

4.  When  warmc<l  with  «-  or  ^9-naphtol  in  strong  caustic  potash, 
chloroform  produces  a  blue  color,  which,  on  ex|K>sure  to  the  air,  be- 
comes green  and  finally  hrown.^ 

0.  On  boiling  with  al<'oh(»lic  potassiimi  hydroxid,  chloroform  yields 
the  triethyl  ether  of  orthoformic  acid: 

SCiFTsGII  +  3K<)II  ^ CHCIj  =^  3KC1  +  CH{OC3ll5),  +  3H,0. 

'  Li^'bij;,  L'lrhirj'n  Annalcn.  vn],  i..  p.  19H. 

■  Schwartz.  Zfitst'/ir.  f.  anal.  Chem.,  vol.  xxvii.,  p.  fifig. 

'  LustgarU'n,  Mu/.,  vol.  xxii.,  p.  97;  Monatsh.   f.  Chemie,  vol.  iii.,  p.  722. 
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AfU'i*  (lilntiii^  witli  watiT  ami  cvajMiratiii^  tliu  tilcnln*!,  tlic  matorial  is 
at'kiirt('<l  with  tartarii-  at-ul  and  iUi'  lonnic  aeiil  (lit^tilled  oil'  uixd  tested 
by  rttictions  given  vu  page  ooJ)  under  ChUmil. 

U.  A  tej^t  t*n'  rliI(»r<»IWnii  which  reiiden?  otbcrs  uliiitist  su|terriuuiis  is 
foiindt'd  on  tlic  dt'<«ttu|MPsiti*>ii  *>['  the  sub.stiiiRv  liy  heat  \\iUy  [niclihir- 
lx'ii/.i-iu\  i'hlorin,  and  Indrtu  lihirie  aeid.'  This  reiu'liou  fniin.s  tlie  basis 
ul'  tlie  Kag>ky  -  pnteo.'-,  whi(4i  j^houKl  aKvay.^  Ik*  L'mpK*yed  where  eir- 
eutuf^tanee.s  point  to  chlort^ltjcm,  and  er^|ieeially  when  tlte  amount  i*l*  the 
jmisitn  (as  in  an  cxaininattfui  nC  the  hieoil)  i-^  known  (*«  he  small.  The 
uiali-ria!  it-  iiitrtMjiu'ed  iniua  Ma^-k  pnividiil  willia  ilonhly  |ieri(irati'<l  eork. 
Tltnnigli  one  of  ihe  perforations  passes  a  funnid  tube,  and  through  the 
otlier  a  delivery  tnhe,  hent  at  ri^^ht  angles.  Tlie  flask  \^  jilaetti  on  a 
watei'-bath  and  contKrlnl  nitli  a  pieee  of  hard  glass  tuliiiig  uight^^^'u 
inehes  long,  whieh  i.s  ln-titA  d  lor  ahoiit  four  iiielies  liv  a  liroatl  Bunseu 
buruer,     About  four  inches  tn   Irout  oi"  the  heated  portiou  the  tube 
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Pio.  {i2.— Apparatus  Tor  detwllnir  elikiroftirm  by  the  Kiig^kr  pmccss. 

passes  thrnngli  a  Lit'hig's  roiidcris*"!'  having  a  h-ngth  of  six  uiehes,  and 
i»evnn<I  thr  cnnd^-nsrr  a  pieee  (tf  tih4*r-[nipcr»  nioisteiUMl  witli  :t  mixture 
of  stareh-jiaste  and  [Mitassiiini  lodid,  is  plaeed  in  tlu-  tnhe.  The  end  of 
the  tul.M'  is  eoinieeted  with  a  set  of  Tjiehig's  Itulhs  eontaining  a  soluti^m 
of  .silver  nitrate,  ami  these  are  in  turn  eonnectinl  with  an  aspirator. 

After  the  tnhe  lais   iH-en  heaixnl  to  bright  redness  tlie  niixtnre  in  th 
flask  is  distilled  at  a  gi-ntle  heat,  wliili-  a  currt^nl  of  air  is  slowly  d 
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thitiugli  the  svsteni  by  the  aspirat(>r.      Any  ehloroforni  va[Hir   that  may 
bo  present  is  dt'eoui|Kiscd  for  the  nmst  part  aeeording  to  thu  eijuation  : 

*  Basnet,  Jahrenb,  rf.  T/trwnr,  l»*i7,  p.  fi08 ;  Uamsay,  iWrf.,  1880,  p.  628. 

^  Jottr.  f.  prnk.   Chnn..  vni.  xlvi.,  p.   170 

'  At  a  dull  nsl  licat  iiiunwlilorelbanc"  Hml  t<*trat'l»l"P(*l:liyI»enp  are  foniu-d  at  the 
experifit!  «f  |)orxrlilorbeiow?ne.  See  Kiiiii*ay  and  Vouiig,  JnhresO.  u.  die  Fori*,  der 
Chemu,  188C,  p.  62a 
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With  150  C.C.  of  blood  taken  from  the  carotid  of  a  d(^  anesthetized 
with  chloroform  the  writers  were  able  to  show  all  three  products  with 
the  greatest  ease.  The  perchlorbenzene  forms  beautiful  needles  just  in 
front  of  the  flame ;  the  chlorin  decomposes  the  potassium  iodid,  liberat- 
ing iodiii,  which  turns  the  starch  blue,  and  hydrochloric  acid,  passing 
into  the  bulbs,  precipitates  silver  chlorid,  which  may  be  identified  by 
appropriate  tests. 

If  the  presence  of  chloroform  is  thus  indicated,  the  heating  of  the 
tube  should  be  discontinued  and  the  distillate  collected  in  a  pointed 
tube.  Any  oil-drops  which  may  thus  be  collected  should  be  submitted 
to  the  tests  given  above. 

In  the  Maxwell  case  the  presence  of  chloroform  was  demonstrated 
by  Luedeking  *  in  the  body  of  the  victim  twelve  days  after  death  from 
the  inhalation  of  chloroform,  and  in  the  bodies  of  dogs  killed  in  this 
manner  after  they  had  been  permittal  to  decompose  for  four  weeks. 
Maxwell  afterwanl  confessed  that  he  had  given  chloroform.  Luedeking 
used  the  lungs  for  analysis,  and  cites  as  a  partial  explanation  of  the 
tenacity  with  which  chloroform  is  held  by  the  tissues  that  a  solution  of 
chloroform  water  will  respond  without  difficulty  to  the  tests  for  chloro- 
form after  it  has  bwMi  exposed  to  the  air  for  two  weeks. 

Animals  dying  from  other  causes  and  left  to  decompose  for  ten  days 
to  four  weeks  gave  no  reaction  by  the  Ragsky  process  simulating  that 
pnxluced  by  chloroform. 

BROMOFORM. 

Bn>moform  (CHBr^)  is  a  heavy,  oily  liquid  very  similar  to  chloro- 
form. The  vapor  produces  anesthesia,  but  is  very  irritating  to  the  eyes 
and  respiratory  [jassagcs ;  it  is  seldom  used  as  an  anesthetic.  Bromo- 
form  in  the  liquid  form,  administered  in  an  aqueous  vehicle,  has  been 
it^  <iuite  extensively  recently  in  wh<M)ping-congh.  A  number  of  cases 
of  ]K>isoning,  for  the  most  jwrt  not  fatal,  have  been  rcporte<l.  In  many 
of  these  cases  |K>isoning  resulted  from  the  administration  of  the  last  dose 
in  the  bottle ;  the  heavy  bromotorm  had  sunk  to  the  Iwttom,  and  an 
overdose  was  thus  administered.-  The  syrnj)toms  are  wry  similar  to 
those  caused  by  chloroform  t;iken  internally  ;  there  are,  first,  excitement 
and  intoxicsition,  then  a  tendency  to  sleep,  anesthesia,  coma,  and  col- 
lapse. Three  dntps  are  sai*l  to  have  causinl  serious  symptoms  in  a 
child  of  four ;  a  child  of  the  same  age  was  severely,  but  not  fatally, 
poisoneil  by  I")  or  20  minims  (2.*>  or  ^5.5  gm.).'  About  1  dram 
{'^.l''y  <^c.)  eausetl  the  desith  of  a  child  of  two  ycjirs  in  five  hours;*  con- 
vulsions occurre<l  in  this  case. 

Long-continuo<l  administration  of  broinoform  to  animals  causes  fatty 
ilegeneration  of  various  orgiuis. 

Detection. — Bromoform  may  \ye  isolattnl  and  identified  by  methods 

'  Amer.  Cketn.  Jour.,  lR8»i.  p.  358. 

*  Cheney,  Arcfi.  of  Prt/lnfrirn,  1887.  vol.  xiv.,  p.  112;  Burton-Fanning,  Brit  Med, 
Jour.,  1901,  vol.  i..  p.  V2i)-2. 

*  Doan,  Lanrrf.  18!)3.  vol.  i..  p.  10«2. 

*  Mriller.  yfiirirh.  wed.   Wttchennchr.,  vol.  Iv.,  p.  1211. 

Vol..  U— 36 
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which  are  aniihiptus  tn  tiit>M'  ^iwii  for  chloiMtbnu.  It  shares  with 
ohlonif'urm  the  is^iU'iizonitrik'  n':H'tiiiii»  bnt  JitftMN  fnun  this  sulistanco 
ill  il^  failure  to  product'  a  Ibruuite  wlicu  boiktl  with  ulcoholic  potassium 
hydroxid  :' 

CHBr,+3KOII  ^C,1I,0  -  SKBr  +  CO  +  C^^  +  SH.O. 


IODOFORM. 

Moj?t  of  the  oasos  of  poisoning  witli  indoform  liavi*  l)een  medicinal 
and  have  rcsultc^l  from  llic  dnt  free  li<c  of  tlic  drii^  as  a  surirical  dress- 
in  «i: ;  a  few  ea.-L's  liavc  rcMdled  fnaii  its  internal  ;idniinistraliini.  Poi- 
eoniug  with  imlulorm  is  Jn*_>st  fretjiient  in  peisoiis  after  middle  life. 

Properties. — ItKlofonn  (CHI^)  f(»rms  sniiill  lernnn-eojore*!  rrystals 
|K»Ksefesing  a  very  penetralin^*-,  persisti'iit,  and  <Iisji^r*'eahle  *Hlor  mid 
ta.^te ;  it  is  iiiwilubK'  in  water  and  sdlnhlr  in  aU'ohol  and  ether.  It 
uidls  at  Wi}""  C.  (IMti/J^  F.)  and  is  volatile  with  slearn. 

Tlie  physiologic  action  4if  itHlolhrm  is  ex(*e<'<]in^ly  eoinplex.  Part 
(if  tlie  tlniir  i^  ahs(trl>ed  as  .such  and  ojhim^s  market)  (*flfrts  iijkjii  the 
brain,  while  jiarl  is  decomposed  \)\  alkalis  and  prottuls  into  rcHlin  and 
iiMliiJs,  and  these  exert  their  [te*  nlijir  a<'tion  npfm  various  tissues. 
MoreoviT,  th*'  secretion  of  thr  lliymid  ^land  is  fluaighl  to  lir  inereaswl, 
and  the  ut-eeleiYition  of  the  llea^t^  which  is  so  often  observed  in  eases 
of  poiHintng  with  iiKhitorm,  is  frnpienily  !ittrilint<*d  to  this  aelion. 
The  ]i*eiil  action  of  iodoform  is  not,  as  a  rnli-,  very  nvarked,  Mlthonj>;h 
at  times  it  i-auses  irritati(»n  in  the  nei^'-hlHa'hiMHl  oi'  the  \\ound.  'J'he 
iodin  of  io<h)rorni  is  chiefly  excreted  in  the  urine  us  ioijiils,  hut  .some 
is  found  in  ihe  sjiliva^  sweat,  and  bronchial  wvretion.  Some  of  the 
iodin  is  retained  in  the  body  for  a  very  hmg-  time,  and  is  excreted  in 
the  urine  verv  slitwly. 

Symptoms.^ — The  .symptoms  of  acute  imiolbrm  jMiisoning,  as 
niijrht  be  expected  fmm  what  ha.'*  been  said  above,  are  very  complex 
and  variable,  and  sometimes  one  symptom  and  s(»mctime.s  another  pre- 
d'Uninatcs.  As  seen  afK-r  the  tre**  applii-atinn  (»f  iiHli>(linn  tiMi  wotindo<l 
suHiU-e,  they  are  frctpR'nlly  as  follows  :  Then*  may  be  irenend  malaise 
for  a  few  lumrs  or  a  ilay,  and  then  the  more  severe  symptoms  appear. 
The  patient  bewjines  sleepless  {ind  rcstle&s,  may  HufFer  from  iiansea, 
lawlache,  trid<llncss,  and  mental  cunfnsion,  and  then  jiass  into  a  cvmdi- 
tion  of  jrrc.it  <leprt*sslon  rt'semblin^  melancholia;  halhninationH  and 
(h'liisions  of  perMsaition  anil  siiieidal  impulse^  may  follow.  The  [>erio<l 
of  depres-nion  may  l>e  fivllowtnl  by  mania  and  violent  delirium  and  other 
symptoms  resembling-  meninpitis.  C(»ma,  often  ctnitinuing-  f>r  several 
davs,  and  finallv  collapse  and  d*^ath  o*Ttir.  At  times  the  immediate 
eflect^  disap}>ear,  but  ]x'rmancnt  iiisnnty  an<l  dementia  residt.  In  other 
cases  the  delirium  is  of  a  mild  tyjw,  and  the  delusions  harmless  but 
grc»tes*jue.'^ 

The  pulse  In  cases  of  iodoform  poisoning  is  often  very  rapid.     There 

*  Lirhiq^n  Antialrn,  vol.  ('Jtciv..  p.  23. 
*Srt.  SfoLeon.  Amrr.  Oi/n,  and  OHntrt.  Jottr.,  1897,  vol.  x.,  p.  249. 

*  Bliifk,  Brit.  Med.  Jtwr.,  1885,  vul.  i.,  p.  70. 
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is  often  high  fever,  but  this  may  not  be  present.  In  some  cases  the 
symptoms  of  cerebral  irritation  are  absent,  the  symptoms  beginning 
with  somnolence  which  deepens  into  stupor  and  collapse. 

All  the  foregoing  symptoms  may  occur  after  the  removal  of  the 
dressings.  The  most  fretjuent  form  of  poisoning  is  that  in  which  the 
eifects  are  largely  local.  In  these  cases,  which  are  frequently  ascribed 
to  an  "  idiosyncrasy,"  there  are  redness  and  painful  swelling  about  the 
wound,  and  oflen  a  wide-spread  eruption  and  lymphangitis  and  some- 
times death — in  one  ease  after  twenty  days. 

The  long-continued  use  of  iodoform  in  wounds  leads  to  a  chronic 
form  of  poisoning  in  wliich  the  symptoms  of  cerebral  excitement  are 
but  little  marked.  Dyspepsia  and  loss  of  weight,  eczema,  and  other 
skin  eruptions,  jmlpitjition  of  the  heart  and  amblyopia  *  are  frequent 
features  of  this  form  of  poisoning. 

Fatal  Period, — ^The  lunount  of  iodoform  necessary  to  cause  death 
when  taken  internally  is  not  known  ;  individuals  seem  to  diifer  greatly 
in  their  susceptibility  t4>  the  dnig.  Thirty  grains  (1.94  gm.)  and  per- 
haps even  20  grains  (1.29  gm.)  have  caused  death,  while  recovery 
has  followed  the  taking  of  120  grains  (7.77  gm.).  Very  severe  symp- 
toms have  followtnl  the  application  of  1 1  grains  (0.71  gm.)  of  iodo- 
form to  the  uterus,^  but  such  a  result  must  be  regardinl  as  extremely 
unusual.  The  jx>isonous  effects  caused  by  the  absorption  of  it^oform 
from  wounds  depend,  not  upon  the  amount  of  iodoform  in  the  wound, 
but  upon  the  amount  actually  absorbed,  and  the  conditions  determining 
the  absorption  are  not  known.  Death  may  occur  in  a  few  days,  or  it 
may  be  delayed  for  weeks. 

Treatment. — Tiie  dressings  should  l>e  promptly  removeil  iqx)n 
the  apj>eiirance  of  symptoms  of  }>oisoning,  but  even  then  they  may  con- 
tinue or  become  mon*  severe.  Potassium  bromid  has  been  Iiighly 
retiommended.  In  grave  crises  intravenous  or  subcutaneous  infusions 
of  normal  saline  solutions  are  said  to  have  given  gocxl  results.  In  the 
severe  cerebral  Ciises  the  prognosis  is  l)ad. 

Postmortem  Appearances. — Fatty  degeneration  of  the  heart, 
liver,  and  kidneys  is  the  most  characteristic  lesion.  Edema  of  the 
pia  mater  and  of  the  hmgs  and  acute  nephritis  have  been  found  in 
s<mie  aises. 

Detection. — The  material  under  examination  is  made  alkaline 
with  raustic  i>otash  and  submitted  to  distillation  in  stejim.  The  dis- 
tillate is  tre«te<l  with  a  few  drops  of  caustic  |x>tash,  and  any  iodoform 
present  is  shaken  out  with  ether  in  a  se|)aniting  funnel.  After  the  ether 
evajjonites,  which  should  oc(Mir  at  the  room-temi)erature,  the  iodoform 
remains  as  hexagonal  stars  or  other  hexagonal  forms  which  may  l)e 
recognize<l  under  the  micros<»oj)e  (see  Fig.  (il). 

The  (xlor  of  iodoform  is  very  characteristic,  but  unfortnnately  this 
odor  is  often  masked  by  otlier  odors  which  are  j)rt»sent  in  a  distillate 
from  an  <»rganic  fluid.     Lustgarten,^  therefore,  suggests  the  following 

»  Tfirrap.  Onz.,  1H!17.  p.  (171.  «  Ibid,,  1888,  p.  188. 

'  Miinatsh.  f.  Vhtmie,  vol.  iii.,  p.  717. 
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reaetioiiy  wliirli  will  sliow  the  prvsi^-iin- ni'ji  small  fmotiou  of  a  nitlligmni 
of  tht-  suhstiiiur  : 

1.  Til  a  portion  of  a  s(>Iutnni  *»('  '2i)  purLs  of  phenol  «ir  resoreiii  antl 
40  jwirti*  oi  Mtdiiini  bydroxid  iu  70  piirts  <*{  water  an?  utUlod  a  few  dn»ps 
of  ;i  solution  of  tht'  Hiis|>c*'totl  suhstancv  in  iiiouhol,  and  the  niixtnrt'  is 
eurrfidly  \\:irMK^l  over  a  siuuW  Hamc.  Jii  tin*  prrsiiu-e  id'  ioduforni  a 
rud  preci[dlutL'  forms,  which  is  s<dii!tle  in  ak-oliol  with  a  uirndn-nKl 
color.  Tht'  red  color  i.s  dischurgtil  by  nnrn-nd  acids  and  re^ritorcd  by 
alkalis.  This  retl  tjukstancii  has  all  the  pn»jM.'rties  of  rosolic  acid,  and 
is  pi>"Mhiccd  Ijy  chloroform  as  well  as  !)y  iodnfurni. 

2.  Jodofiirm  alsi*  yields  thr  iwlor  i^f  isobonzonitrile  when  warmed 
witli  atiilin  an*!  alcohnlic  ^M»tas^iunl  hydroxid. 

;i.  When  the  material  is  obtainitl  in  sufticicnt  t|iiantity,  a  portion 
may  be  fur*ed  with  caustic  jx)t;ish  and  tj.'slwl  for  iodin. 

SULPHONAL. 

Sulphoiui!  was  intrtwlLiccd  int<i  nuMlii-al  practice  in  18ft^,  and  within 
six  years  litid  canscd  at  ka^t  eiglitcen  ch^aths,'  most  of  wliich  were  medic- 
inal <ir  ;n-eit!cntaL 

Properties. — Snlph<»na]  is  the  cnpvri^htw]  name  of  dielhyl-snl- 
]ih*iiK-dimithyl-nictlianc — (CH^).,C'(^t^a^'..H^).,.  1 1  <xrurs  in  colorless 
crystjds  that  arc  withont  cxlor  and  neiirly  tastelc^is.  They  melt  at 
l^o*^  V.  {'2'}7'^  F.).  Snijihonal  is  sparin^lv  soUdile  in  culdj  rt^adily 
soluble  in  hot,  water,  and  sninbh-  al-^n  in  alc^iliol  and  other. 

The  physiologic  action  oi'  mcilirinal  ditscs  ni'  snlphonai  is  very 
nearly  tlie  same  a >  lliat  ^d"  |>;iriddi4iyd — i.  c,  it  caust^  sleep,  with  but  little 
depression  of  the  circulation  and  respiratiiai.  Its  insolubility  in  water, 
ImwoViT,  cau>es  the  absorptiuu  t'»  br  invgular,  and  heuce  the  effect 
til  be  sotnewluit  nior<^  inicertain  than  that  fd'  |)ar;ddchyd.  Snlphonai  is 
('linijnatfd  by  tht*  kidneys  partly  as  such,  jiartly  as  cthylsnlphonic  acid  ; 
tin-  <'liniination  takes  nliu-e  vcr^■  slowlv,  so  that  there  is  a  tendency  to  a 
cnrnnlative  action. 

Symptoms. — Me<li<inal  doses — lo  to  .10  jri-ains  (O.J»7  to  1.94 
jriu.) — of  .^uli^honal  nsually  sim(dy  cxiiih.-  slirp,  but  s4iin4'tinios  nausea, 
hiwlat^he,  dixxiness,  and  irrcj^nlar  ^ait  result.  After  lai^er  d4»ses  the 
svmploms  are  cxcitHlln^ly  varliible  ;  nnionj;  tlawic  noted  arc  the  follow- 
ing:  mental  I'onfnsioii  ;  motor  distnrban<?es»  as  shown  by  an  irrcpdar 
^:lil,  stnj»or,  and  iiiM-nsibility  ;  nion-  rarely  eNcitenH-nt  and  cunvulsions. 
In  very  severe  cases  the  n's[>[ration  is  stertorous  and  irregular,  the 
pidse  scarcely  }X'rceptibIe,  ami  there  is  marked  cyanosis.  There  is 
sometimes  si»nic  elevation  of  tempeniture.  Pcath  usually  results  fViim 
linlure  of  the  respiration,  but  it  may  (»cenr  idtlionirh  artificial  re>])iration 
is  maintained.  S<imetimcs  the  se<'relion  of  nrini'  is  su]ipres'^'<l  and 
death  results  iroin  anuria.  A  very  common  fetuix*,  especially  in  those 
cugiw*  which  citntiiiue  for  some  time,  is  the  ap|H*arance  of  hemato|)orphyrin 
iu  the  urine  ;^   tliis  pigment,  which  indicates  an  extensive  destnietion  of 

'  Kri.rtlUml.T,  Tftrrnp.  M^natMh.,  lH'.t4,  p.  281. 

■  See  Tyson-Cmftan,  Pkitn.  Med.  Jour.,  1902,  vol.  U.,  \k  «82. 
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the  blood,  causes  the  urine  to  assume  a  red  color  and  is  an  unfavorable 
symptom.  Nearly  all  the  cases  of  hematoporphyrinuria  reported  have 
occurred  in  anemic  women.  Skin  eruptions  may  also  follow  a  single 
large  dose.     Coma  has  continued  for  six  days  and  recover)'  taken  place. 

The  long-continued  use  of  sulphonal  leads  to  a  form  of  chronic 
poisoning '  in  which  headache,  vomiting,  constipation,  albuminuria,  and 
hematoporphyrinuria,  various  mental  and  motor  disturbances,  and  va- 
rious forms  of  skin  eruptions  have  been  described. 

Patal  Dose. — The  fatal  dose  is  extremely  variable — much  de- 
pends upon  the  individual.  Thirty  grains  (1.94  gm.)  caused  death  in 
a  neurasthenic  woman  in  forty  hours.''  Death  has  frequently  followed 
doses  varying  from  7')  grains  (4.85  gm.)  to  1  ounce  (31  gm.).  On  the 
other  hand,  a  boy  of  fifteen  took  over  3  ounces  (93  gni.),  and  after 
sleeping  ninety  hours  recovered.'  In  many  cases  death  has  resulted 
after  the  long-continued  use  of  comparatively  small  doses.  Thus 
several  deaths  have  followed  the  daily  use  of  from  10  to  20  grains 
(0.64  to  1.29  gni.)  for  from  two  to  twelve  months,* 

Fatal  Period, — Death  may  occur  in  a  few  hours  or  days  *  or  after 
months ;  it  has  occurred  some  time  after  the  use  of  the  drug  was 
stopped. 

Treatment. — The  stomach  should  be  washed  out,  and  diuretics, 
purgatives,  strychnin,  and  other  respiratory  stimulants  administered. 
Much  may  be  done  to  avert  the  poisonous  symj>toms,  so  often  observed 
when  the  drug  is  used  for  some  time,  by  observing  certain  simple  pre- 
cautions. The  drug  should  be  administered  in  solution  in  hot  water, 
in  order  to  secure  more  rapid  and  complete  absorption  ;  the  administra- 
tion should  be  interrupted  every  few  days.  These  precautions  greatly 
diminish  the  tendency  to  the  appearance  of  a  cumulative  action. 

Ocue  of  SulphoncU  PoUoning. — A  woman,  aged  twenty-eight.  sufTerius  from  mel- 
ancholia and  hysteric  manifestations,  but  apparently  free  from  organic  disease,  took 
15  grains  (0.97  gm.)  of  sulphonal;  as  wakefulness  continued  another  dose  of  15 
grains  (0.97  gm.)  was  given  an  hour  and  a  quarter  later.  She  slept  for  twelve 
hours;  she  could  then  he  roused  and  would  tulk  rationally,  but  when  left  alone, 
would  fall  asleep  again.  The  temperature  rose  to  102°  F.  Respiration  began  to 
fail,  and  the  patient  became  very  cyanotic  after  about  twenty-three  hours ;  artifi- 
cial respiration  was  maintained  for  several  hours,  the  pulse  continuing  fairly  good 
for  souje  time.     Death  occurred  forty  hours  after  taking  the  drug.' 

Isolation, — Sulphonal  is  one  of  the  most  stable  substances  known 
to  chemistry.  It  dissolves  in  cnncentratetl  sulphuric  acid,  may  Ikj  re- 
covered unchangcil  by  diluting  the  solution  with  water.  Boiling  alkalis 
and  concentrated  nitric  acid  arc  likewise  without  effect  upon  the  sub- 
stance.^ This  cheniiail  stability  prevents  the  decomposition  of  sulpln>nal 
in  the  Ixxly  after  <leath,  an<l  is,  tluTcfore,  favorable  to  its  |>ostmortem 
dcttHJtion.     The  substance  is  isolat^l  from  organic  matter  by  extraeti<m 

>  Pnllitz,    Wirn.  klin.    WW/ietisr/ir.,  1898.  vol.  ii.,  p.  o*^.G.  '  Cnf-f  1. 

'  Xoissor,  Drufsrh.  nird.    Wor/irnsrhr.,  \HU\,  vol.  xvii..  p.  70'J.  *  Hollitz,  foe.  cit. 

5  KniiefTfi,  lirit.  ytrti.  Jt.iir.,  18i»0,  vol.  ii.,  p.  1»55. 

«  Pettit,  Mrtfirat  AVw,^,  18HU.  vol.  Iv..  p.  lO.j. 

'  HituinHnn,  Her.  d.  d.  r/mn.  'rr.v..  vol.  xix.,  p.  2808. 
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with  !ilot»[iol,  eva|>(>mtion  of  tho  silrohdlir  fluid,  extraction  of  the  residue 
with  hot  Av:it4'r,  cvn jionition  of  the  iH|tn*(His  lifjnid,  ;mcl  Hnal  extniction 
of  the  residue  with  I'tlier.  If  thi  rr>^tiliii'  obt:iin*'<]  after  evaporafinjr 
the  ftht'i'  is  Inrp',  it  rnriy  l)0  rccrvstaili/til  from  hot  water*  iiml  its 
nit'lting-iKVint.  dctoniiiiUMi  in  uildition  to  cheniicjil  t<-'st.s  ;  otherwiM^  the 
tosts  should  be  n|)]>lic<l  <lirec'tly. 

The  followint^  nu'thrMl  is  esjHM  iaily  n]>]Ji('iihh_'  to  thr  urine.  A  liter 
or  riion*  iif  nrint*  is  uvaiJoiiited  u*  1  HO  cf.  nm!  sliiiki-n  tnit  six  tiint's  with 
200  {\e.  of  rdicr  uliieh  njutaitis  a  little  aleoho].  The  unite<l  extracts 
ure  evuponitc^l  to  dryness,  the  residue  taken  up  in  20  c.e.  of  10  [Kir 
cent,  caustic  f*(»(la  uikJ  apdti  eva|ntrate<l  to  dr\'ne.ss.  Tliis  residue  is 
taken  n[>  iti  20  to  40  c.e.  of  wat4*r,  and  the  lujueous  fluid  extiiicte<l 
reiH':ite<lly  with  ethur^  wliie!i  is  allowed  to  stan*!  overnight  and  fillcreil 
through  a  wash(Mt  filter  U*  ivmove  any  tn»ce.s  of  water.  On  eva|M>ration 
of  the  ether  sid]>ljoiial  will  nnuain  pun*  and  in  erystalline  form.^ 

Tests. — 1.  When  melted  with  jKitassinni  eyanid  sulphonal  develops 
an  offensive  merea])taii  ihIoi*,  and  jiotassinni  sulplmeyaiiate  is  formed  at 
the  same  time.  A  hhwid-red  color  is,  tlieivffire,  produced  ou  the  addi- 
tiou  of  ferric  chlorid  to  a  solution  of  the  residue  hi  water.*^  A  careless 
execution  of  tins  test  is  somewhat  dnn^erons  to  the  exjxTimenter. 

2.  When  heated  in  a  test-tulfc  with  ]MtwiKTe<l  charcoal,  snlj^umal 
forms  nier<uptan,  acetic  acid,  formie  aeid,  and  sul|tl!Ur  dioxid.  The 
odor  of  niercaptan  may  he  noted,  and  tlie  vapors  will  change  blue 
litmus-pajKT.  Sulphur  dioxid  may  be  shown  by  its  Meachiug  action 
oti  a  piirc  «>f  tiltcr-paiMT  moistened  with  blue  stan-li  iodid  and  sus- 
]K:udecJ  in  the  mouth  of  tlie  tube/ 

TRIONAL  AND  TETRONAL, 

Trional  is  sniphonal  in  which  one  f»f  tlu^  methyl  groujis  has  bt?en 
replaced  by  an  ethyl  (t'^HJ  group;  in  tetniuul  lM)th  of  the  methyl 
gi'oups  have  been  replaced  by  ethyl.  These  coni|Mtuucls  arc  very  fiimilar 
in  biith  tlieir  chemical  and  physiologic  pn*|)ertie.s  t^j  sulplional/'  but  both 
have  a  bitter  taste,  and  trional  melts  ut  Vd''  ('.  (Ifi!)''  F.)  and  telronal 
at  89°  C.  (102°  F.).  Bnth  eomin>unds  have  ranscd  iatal  piisouing; 
the  aymptomci  are  very  similar  to  tlio^e  eauned  by  sulphonnl.'^ 


ORGANIC  ACIDS  OF  THE  FATTY  ACID  SERIES. 

PoiBoning  with  thcMc  acids  i.s  extivmely  raiv,  yet  tleath  has  l>eeii 
ciiuse<l  by  lai^  amounts  of  acetic  Jind  tartaric  acids.  The  Hymptoms 
are  very  similar  U*  tht>8e  caused  by  the  niiuenil  acids  (Vy.  r.).     Stumpf 

<  Sulpht^iml  h  !i*tlulil*-  in  15  piirt*  »'(  bciliiii;  wiU*'r  jiml  .VH>  ]*nrt^  of  wat«r  at  15°  C. 

'   M'trpt.    lymtfsrh.    tiirrf.     Wnr/irtinr/tr.,    ]Hi*'J,    p.   fiTH. 
■  Viilpiuh,  Ztttnrhf.  f.  futftf.  Chrm.,  vid.  xxviL,  p.  »>()"». 
*Srhwiirtz,  iiml.,  vul  xxvii.,  p.  066. 

»  Buuiimnn  and  Kust,  Zettucfir.  f.  ftht/mnl,  Chem.,  vol.  xiv.,  pp^HS.  *i4- 
•  Scvcrul  oiinos  ure  viwA  l)y  Chim'h,  Amer.  Med.,  vol.  ii.,  p.  729 ;  «eo  bIbo  Young, 
Univ.  Mt^i.  Mntj.^  vol.  ix..  p.  715. 

'Htumpr.  Shiuch.  jnf'f     irnr/»r«*#/ir..   180ft,  vol.  xlv..  p.  690. 
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has  reported  a  fatal  case  of  poisoning  by  a  tablespoonful  <»f  the  "  essence 
of  vinegar"  (pure  acetic  acitl) ;  the  man,  aged  thirty-two,  suffered  from 
severe  diarrhea  and  a  weak  heart.  Death  occurred  on  the  third  day ; 
for  two  days  before  death  the  patient  had  been  in  a  condition  of  stupor. 
In  a  case  reported  by  Birkett'  2  or  3  ounces  (59.2  or  89  c.c.)  of  33 
per  cent,  acetic  acid  were  s^vaUowed  by  an  intoxicated  man  ;  in  addition 
to  the  severe  gastric  symptoms  there  was  laryngeal  obstniction  neces- 
sitating tracheotomy.     Recovery  followed. 

Tartaric  acid  is  sometimes  used  as  an  ingredient  of  lemonade ;  very 
serious  poisoning  has  resulted  from  neglect  properly  tt>  dilute  the 
mixture. 

ETHER. 

Ether  has  but  little  toxicologic  importance.  The  most  frequent  cause 
of  death  from  ether  has  been  its  use  as  an  anesthetic ;  it  is  estimated 
that  one  death  occurs  iu  about  12,000  etherizations.  It  has  also  been 
used  as  a  means  of  committing  suicide,  and  chronic  poisoning  has  re- 
sulted from  its  use  as  an  intoxicant. 

Properties- — Ether  {Mher,  U.  S.  P.,  sulphuric  ether,  ethyl  oxid, 
(C^^.fy)  is  a  colorless  liquid  of  ()eculiar  penetrating  ixlor  and  sweetish, 
pungent  taste.  It  evaporates  very  rapidly,  producing  great  cold.  Pure 
ether  has  a  specific  gravity  of  0.713  and  a  boiling-point  of  3o°  C. 
(95°  F.),  but  commercial  ether  usually  has  a  higher  specific  gravity 
and  a  higher  boiling-point,  for  it  contains  alcohol  (usually  about  4  per 
cent.)  and  a  little  water.  Ether  is  very  inilunimable  and  its  vapor 
forms  a  highly  explosive  mixture  with  air.  Ether  is  easily  soluble  in 
chloroform  and  alcohol,  sparingly  so  in  water. 

The  physiologic  action  of  ether  is,  in  the  main,  similar  to  that  of 
alcohol,  but  it  acts  more  promptly  and  the  effects  pass  off  more  rapidly. 

Symptoms. — The  symptoias  following  the  inhalation  of  ether 
are  very  simihir  to  those  due  to  chlon»f<>rm,  as  alrtnidy  described. 
The  va|)or  is  irritating  to  the  larynx  and  gives  rise  tf>  a  feeling  of  suffo- 
cation ;  the  respiration  and  heart  are  slowed  reflexlv  and  rendered  irregu- 
lar. The  secretion  of  mucus  and  of  ssiliva  is  much  increase<l.  Con- 
sciousness and  sensation  are  soon  lost,  and  if  too  much  ether  is  given, 
death  results — usually  from  failure  of  the  respiration.* 

Ether  is  more  irritating  to  the  lungs  and  prhajxs  to  the  kidneys 
than  is  chloroform  ;  ])neumonia  sometimes  follows  its  administration.' 

When  ether  is  swallowed  there  are  an  intense  burning  sensation  in 
the  thnwt  and  stomach  and  a  rapid,  intens<»  intoxication,  similar  to  but 
of  shorter  dunition  than  that  cimsed  by  alcohol.  The  irritation  may  lead 
to  infiammation  of  the  stomach  and  intestiiu*s.  Individuals  may  be- 
come habituut<Ml  to  the  use  of  ether  just  as  to  alcohol,  and  be  able  to 
take  large  amounts  without  marketl  immediate  effects ;  such  a  practice 
leads,  however,  to  many  nervous  symptoms,  such  as  treml>Iing  of  the 

*  Birkett,  Ijnuerf,  IBfiT,  vol.  ii..  n.  08. 

'  Sw\  *\  fj.^  cu."»p  iv|X)rtwl  hv  Bia(11cc<>inbp,  Brit.  Mnl.  .hmr.,  181>2.  vol.  i,,  p.  487; 
Horhold,  Rt^Hin.  kfht.   \\Wheu>*cht\,  1W»4.  vol.  xxxi.,  ik  5S9. 
'  Soe  Crouch  and  Corner,  Lancet^  11*02,  vol.  i..  p.  14r>7. 
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hands,  nntsrular  wwikiu'ss,  cramps  nf  the  musclcv,  ht-julat'ht*,  etc.  The 
practice  of  ctlR'r-(h'iiikii»jLr  is  (|uitc  roiiiMuni  in  juirts  of  Irt-lund.'  Oeoa- 
t*ioiially  u  [RTsoti  iKqiiires  the  luiliir  \tt'  iiihiiliiijj;  ithvv  in  urili_T  to  MN'lire 
the  iiituxicatin^  cifwts. 

Fatal  Dose. — TIr-  fut:il  dnsv  ui'flhcr  winjii  inhnk'4  varies  withiu 
very  wide  limits  ;  it  is  largi'Iy  a  matter  of  the  coiux'iitmtion  of  the  vajKjr. 
8penzer^  t'tmntl  that  air  ooutiiinin^'  ^J  per  et-nt.  of  ether  vaiwir  caused 
Mopf»age  (if  the  re>piratiini  in  ten  niiiintes,  while  -'i.o  ]>er  eeiit.  wati  «.iif- 
fieii-nt  to  pn-dnrr  narcosis.  It  is  statr<l  that  deatli  lias  resiilt*tl  from  tlie 
inlialatioii  of  ^planlitie^  varyinjr  iVonj  '^h  to  Ui  ounces  (".')  to  4S()  c.e.). 
The  fatal  d<)!*e  wheu  taken  internally  is  Jiot  known  ;  an  inilividual  has 
reetivcretl  from  7  dnuii>  ('2*1  c.c.).  It  is  thought  thiit  1  iliitdoijiiee 
(*'iO  f.e.)  would  l)r  talal  to  most  adnUi^.  Etlit4-takrrs  hecome  aceus- 
tonicfl  t*i  large  amounts;  there  is  a  case  re|HiilHl  iu  nliieh  a  hoy  gmd- 
naily  k-urneii  to  consume  2  pint-^  (iM6  e.e.)  of  ether  daily,  taking  ]>art 
by  inhaliitir»n,  paii  internally./' 

Fatal  Period. — DwUh  may  ocxiur  at  any  htiige  i.»f  ether  narcosis 
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or  hofnrr  narcosis  has  hecti  priMhici.'^l  ;  or  it  may  take  plare  liouiv  or 
days  liit^^r  from  pneumonia  im'  inllamnuition  of  the  kidneys. 

Treatment. — Tn  wiscm  of  arrest  of  hreathiu^  durinjj;  ether  anesthesia 
artificial  rfspirati4in  slioidd  lie  ]>n>rnptly  pnu-tised.  Strychnin,  am- 
monia, or  <liirit*dis  mav  he  iriveii  liypodermicaljy  as  stinuilants.  The 
iuliidjition  of  oxv^fi-n  ]<  rilsn  ri'eorumendeil. 

Postmortem  appearances  nrr  not  eliaraeteristic  Tliere  is 
usnallv  hv|xreniia  nf  (hr  mucous  memhnines,  and  if  the  autopsy  be 
ina<le  scum  alter  death,  tlie  orir;in.s  have  an  odor  of  t-tlier. 

Detection. — Osvin^  to  the  threat,  vohitility  of  etlicr,  its  isiflatlon 
from  aninia!  tissues  is  attemlcil  with  some  <lillieulty  ;  in  tlu-l^  the  ]Hiirion 
is  likely  i**  escitpe  detection  unle^is  the  attention  of  the  analyst  is  sj»e- 
eially  directcnl  to  the  snhslauce  hv  attendant  cirennistnnc^'s. 

A  form  of  appiinUtis  that  is  suitalile  for  flic  distillation   mnsista  of 

'  Hart.  lir!f.  Mffl.  Jrntr.,  miO,  vol.  ii..  p.  SH-V 

•  Spenzt^r.  Anliir  f.  rxper.    Vnfh.  h.   PhnvmnkuL^  1894,  vol.  XXJClH.,  p.  407. 

»8«lHiit,  'V«.  Hrs  /M;».,  1888.  \>.  SU. 
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an  oixHnary  distilling  flask,  into  which  the  material  is  to  be  introduced, 
provided  with  a  cork,  through  which  passc:^  a  long  open  glass  tube 
drawn  out  at  its  lower  end  and  bent  upward.  This  tube  should 
scarcely  dip  Ix-low  the  surface  of  the  liquid  in  the  flask,  and  serves  to 
admit  air  at  the  end  of  the  o|>eration.  The  exit-tube  of  the  flask  enters 
a  Liebig's  condenser  which  is  connected  by  means  of  an  adaptor  with  a 
succession  of  three  Pelligot  tubes  and  a  final  U-tube  containing  a  little 
mercury.  All  connections  should  be  made  with  well-fitting  corks  (not 
rubber  stoppers)  and  the  system  tested  with  a  filter-pump  (see  Fig.  63). 
The  material  under  investigation  is  placed  in  the  flask,  the  Pelligot 
tubes  surrounded  witii  a  mixture  of  ice  and  salt,  and  the  amount  of 
mercury  in  the  valve  so  arranged  that  inward  pressure  will  be  relieved 
by  the  entrance  of  air  into  the  flask  through  the  long  tube.  Distil- 
lation is  then  carried  on  very  slowly  by  means  of  a  warm  water-bath. 
The  distillate,  if  obtained  in  quantity,  is  treated  with  fused  cidcium 
chlorid  and  submitted  to  a  second  distillation  with  all  the  precautions 
noted  ;  but,  ordinarily,  the  amount  of  ether  recovered  will  be  limited 
to  a  few  drops  that  will  be  found  in  the  first  Pelligot  tube.  The  tulx; 
is  disconnected  and  closed  with  solid  corks,  one  of  which  is  provided 
with  a  slit  carrying  a  small  piece  of  filter-paper  that  has  been  raoisti?ned 
with  a  mixture  of  sulphuric  acid  and  bichromate  of  potassium.  In 
the  prt»sence  of  ether  vapor  the  bichromate  will  be  reduced  to  green 
chromium  sulphate.  This  reaction  in  connection  with  the  properties 
already  noted  (volatility,  odor,  combustibility)  sufficiently  identifies  the 
substance. 

AMYL  NITRITE. 

Amyl  nitrite  (CjHuNO.^)  is  a  very  volatile  liquid  with  a  peculiar, 
fruit-like  odor.  Its  specific  gravity  is  0.877,  and  the  boiling-point, 
06°  C.  (204.8°  F.).  It  is  insoluble  in  water.  It  is  given  in  me<licine 
by  inhalation,  to  cause  dilatation  of  the  arteries.  The  chief  symptoms 
are  flushing  of  the  face  and  upper  parts  of  the  body.  After  large  doses 
vomiting,  uncons<!iousness,  and  collapse,  with  shallow  respiration  and 
cyanosis,  may  occur.  Curious  disturbances  of  vision  also  result.  In 
the  lower  animals  amyl  nitrite  causes  the  blood  to  assume  a  chocolate 
color,  due  to  the  formation  of  methemoglobin.  The  symptoms  fol- 
lowing the  internal  administration  of  amyl  nitrite  are  similar  to  those 
csiustnl  by  the  inhalation  of  the  drug.  In  one  cjise  a  man,*  aged  sixty, 
t<H>k  a  teaspoonful;  the  chief  sympt<mts  were  great  wtsikness,  cyanosis, 
and  a  very  ftrble,^  slow,  intermittent  pulse.  Recover^-  occurred  under 
appropriate  treatment  (emetics,  str^'chnin,  and  digitalis). 

Detection, — Ui>on  distillation  of  the  material  under  examination 
amyl  nitrite  will  Ik'  found  in  the  distillate,  from  which  it  may  be 
separatetl  by  agitation  with  ether.  In  s|>ite  of  its  high  boiling-point, 
amyl  nitrite  evaporates  rapidly  at  the  ordinary  t<'mj)erature,  so  that 
spwial  preciiution  is  required  to  prevent  its  loss  during  the  distillation. 
On   heating  the  aqueous  distillate  with   ojuistic  ])otash  the  substance 

*  Shooinaker,  Maiieai  JWirs,  v<)I.  Ixii.,  p.  544. 
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tlcc<>nij»oses  with  tlie  forinatioii  of  amyl-alcohol  uiul  ]x»tassiujn  nitrite. 
Tlie  latter  ran  l)e  hIiowii  by  any  <>t*  the  larp-*  ihhiiIkt  of  test-',  Mich  as 
thi'  yellow  or  hnmii  color  that  it  uii[ftirb*  to  au  acidiiied  bolutiuu  of 
luetaphenylenedianim. 


ETHYL  BROMm. 

Ethyl  I)n>mid  (hyclrohroiiiitt  ether,  (\Hj^Br)  is  a  h(»avy,  eolorlcse, 
very  volatile  liquid,  with  a  chhiroform-liku  odor.  When  inhalwi,  it 
])roductj.s  anesthesia  with  i»:rrat  ruptdity.  CoiiHcionsiicss  n^tunjs  within 
two  or  three  niinutes  after  the  admiuistnitioii  is  disiMuitiiuiod.  Tlie 
rjipiditv  witli  wliicli  iht^  elli'cts  afjjiear  uiul  pass  otf  af;nin  has  IimI  to  the 
soinewLul  extensive  use  of  ethyl  Itromid  for  hrief  surgieal  op'rations,  as 
in  dentistry.  Ten  v(»lnnie  jht  cent,  is  T»eceHsary  to  anenthetize  animals 
within  live  iiiiiuites,  and  if  this  concentmti<in  ts  niiiiiitained  for  fift^-en 
niinnti's,  death  ortMo-s  :  henee  it  cannot  Ih-  considtTeil  as  an  entirelv  ^ui't' 
anestlietie.  As  a  matter  tif  iaet,  a  nntnlwr  o1'  deaths  have  oeenrrcd  fnjm 
it^  nse.  in  a  htics  of  ii(l,O0{>  mses  there  were  Hi  deaths — /.  *\,  one 
death  in  iiTTjO.  In  another  series  there  was  one  death  in  52*20  caseii. 
In  some  of  tla-se  mses  dnitli  resulte<l  from  the  long-eontinued  adniinls- 
tnitii»n  of  the  anesthetic,  a  pnietiee  that  does  not  seem  tii  Ik- justiiied. 
IKiitfi  may  oeenr  at  any  period  of  the  adniiuislration,  as  within  thirty 
seeonds  after  the  Ixginninj^  '  or  hours*  and  thvii  afterward. 

Ethyl  hrondil  rejidily  nndergoes  deetmijMisition  ;  this  change  is  indi- 
eatnl  hy  the  apjiearanee  of  a  yellow  cohir.  Such  a  prejtaration  is  very 
poisunons,  inul  sfinu-  deatjis  have  very  prohahly  In-en  ihw  to  its  ^niploy- 
nieiit.  Di::ith  has  also  residted  from  the  nse  of  ethylene  l>rcnni<i  (C^H^Br^), 
this  substance,  which  is  much  more  poisoianis  tiian  ethyl  bnmud,  having 
hwii  dis|>enseil  instead  nf  etliyl  hromid.^  Seveml  deaths  have  also  rt'sulted 
from  the  emplnvment  of  ethyl  hroniid  Hrst  and  tlien  of  ehlorofnrm  ;  in  one 
of  these  canes  tieath*  o<'<'nri'e<l  weven  days  afterMaixl,  with  the  symptoms 
of  acute  yellow  atrophy  of  the  liver.*  About  J  of  an  ounce  of  ethyl 
bromid  is  said  to  have  caustyl  the  death  of  an  anemic  and  hysteric 
woman  ;   in  other  4'ases  the  fatal  dose  has  lH*<'n  i'rom  1  to  2  ounces. 

Detection. — Ethvl  br«^)mid  is  snltieiently  liistinpnislu^l  from  other 
jxusons  containing  bromin  by  iti*  low  boiIing-p<jint»  but,  owing  to  its 
instability,  it  in  not  likely  to  be  recovered  frtmi  the  tissues.  Ethylene 
bvfinnd  dw'tunposes  tjuantitatively  when  heatetl  with  zinc  and  a  little 
water.  priKlucing  zinc  liromld  and  ethylene  gjis — * 

The  reaction  may  ]w  |x;rformefl  with  a  very  small  quantity  of  material, 
an<l  the  gas  shown  to  burn  with  a  .«Tnoky  flame. 


'  Phihi.  Mnf.  Jour.,  189y,  v.il.  iv.,  p.  n(i7.         »  Sim^  M^fiiaif  lircord,  1880,  p.  8(11. 

*  ScliiTtmtM-hcfl*,    Arrh.   f.  rj^prr.  f*nih.  u.  Pfiannakof.,   vol.  xlvii.,  p.  1.     Set*  also 
Thrrnii.  Monainh.,  18H8,  p.*5r.6;  1880,  p.  88fi. 

«  Heich,  ihid,,  \mK  p.  2oO. 

•  (Jludstonc  nnd  Tribe,  Bcr.  rf.  rf.  rhnti,  Octi.,  vol.  vll.,  p.  365, 
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NITROGLYCERIN. 

Many  of  the  cases  of  poisoning  by  nitroglycerin  are  "  industrial," 
and  occur  among  workmen  engaged  in  its  manufacture  or  in  the  manu- 
facture and  use  of  dynamite  and  other  high  explosives ;  other  cases  are 
due  to  accident  or  to  its  use  for  the  purposes  of  murder.  In  most  of 
the  cases  of  criminal  poisoning  the  nitroglycerin  has  been  added  to  alco- 
holic drinks.  Some  interesting  testimony  as  to  the  usse  of  nitroglycerin 
was  given  a  few  years  ago  by  a  criminal.'  He  said :  "  The  way  to 
work  it  was  to  engage  a  boat  on  a  warm  day,  entice  the  victim  to  go  for 
a  row,  give  him  a  drink  of  whisky  dosed  with  nitroglycerin,  and  then 
set  him  adrift ;  when  discovered  dead,  they  would  pronounce  it  a  case 
of  death  from  sunstroke."  He  had  practised  the  use  of  different  poisons 
on  poor  tramps  in  the  sIuuls  of  Chicago,  and  the  nitroglycerin  "  was  the 
surest  and  the  best"  He  also  said  that  a  chemist  could  easily  be  deceived 
by  it 

Properties. — Nitroglycerin  (glyceryl  trinitrate,  or  glonoin,  C^H^ 
(NOj)^)  is  a  pale  yellow,  oily  liquid  that  is  nearly  insoluble  in  water, 
soluble  in  absolute  alcohol,  ether,  and  chloroform.  It  can  be  ignited  in 
an  open  vessel,  when  it  may  bum  quietly  ;  but  when  heated  above 
2oO°  C.  (482°  F.),  it  explodes.  Similar  violent  explosions  are 
brought  about  by  concussion,  A  1  per  cent  solution  of  nitroglycerin 
in  alcohol  is  used  in  medicine  under  the  name  of  Splritus  Ulonohd 
(U.  S.  P.). 

The  phyBiolog^C  action  of  nitroglycerin  is  similar  to  that  of 
amyl  nitrite,  but  its  effect  is  more  prolonge<l.  It  is  an  extremely 
active  drug,  the  medicinal  dose  being  from  J  to  2  minims  (0.03  to  0.1 
c.c.)  of  the  1  per  cent,  solution  ;  this  corresponds  to  from  y^  to  ^  of  a 
minim  (0.0003  to  0.001  c.c.)  of  nitroglycerin.  One  or  2  minims  (0.05 
to  0.1  c.c.)  of  the  1  per  cent,  solution  may  c-ause  such  powerful  pulsa- 
tions that  a  pen  held  in  the  hand  is  visibly  jerked.^  The  drug  is  absorbed 
by  the  unbroken  skin,  and,  in  the  form  of  vapor,  by  the  lungs,  as  well 
as  from  the  mucous  membranes. 

Sjonptoms. — The  most  marked  symptom  in  the  milder  cases  of 
poisoning  is  a  very  severe  headache — the  "  |)owder  headache  "  of  those 
who  are  engaged  in  the  manufacture  of  nitroglycerin,-^  dynamite,  ballastite, 
cordite,  etc.  The  poisoning  may  result  from  the  taking  of  the  nitro- 
glycerin internally  or  in  the  form  of  vapor,  or  it  may  be  absorbed  by 
the  skin.  A  single  drop  rubl>ed  into  the  skin  may  cause  a  headache 
lasting  for  ten  hours. 

When  a  large  dose  of  nitrt>glycerin  is  taken  internally,  the  chief 
symptoms  are  a  burning  sensation  in  the  throat,  vomiting,  colicky  pains, 
and  sometimes  diarrlu-a.  The  arteries  of  the  head  dilate  and  throb; 
severe  headache  is  almost  invariably  present,  and  dizziness  and  weak- 
ness follow.  The  rt»spirati(»n  Is  at  first  aca*lenited,  but  it  soon  l>ecome8 
dyspneic ;  cyanosis  is  marked,  and  in  prolonged  eases  st>me  methemo- 

'  See  lioAfon  Med.  and  Surq.  Jour..  vn|.  cxxxi.,  p.  458. 

'  Mum-Il.  Lnvrrt,  1870,  Vf.!.  i..  p.  SO. 

'  Jour.  Ainrr.  Mrd.  Aasttr.^  V<>1.  xxxi.,  p.  798. 
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pliiliin  i.s  [irubiibly  foniuxL  C^rna  (level' ►ps^  and  tlfjtli  resiults  from 
failure  i>f  the  raspiralion.     Deliriuni  is  surnetiuR's  ob^ervi'd. 

Workmen  in  factories,  as  well  iis  jmtiouts  receiving  the  drug  medi- 
cinally, rapidly  uc<n]iro  a  tolemnce  f^r  it;  thuH  a  ttxne  is  rejHirtefl  in 
whieh  a  |«itii'iit  hi'taine  aonistonuHl,  in  tlie  e*nire*  of  a  year,  tf»  Ij  gniins 
(0,;)li  gm.)  daily.  TIkto  is,  however,  a  ehmnie  farm  of  |H)is(niinji  iitnotifr 
tliiH?o  whii  handle  nitniglvrerin  a  great  ileal  ;  antmi^  the  ed'ecls  are  uleers 
oil  the  finders  and  skin  eruptions. 

Fatal  Dose  and  Period. — In  must  o!"  the  fatal  can^  a  large 
aDioinil  nj'  (he  jutiMin  has  Imih-u  luki-a,  hnt  it  ^eenl^  pmlmhle  lliat  a  very 
few  dro[)^  would  prove  fiital — gl,^  of  a  niiiiini  {0.001  e.c.)  has  produrcn] 
niotet  severe  headaehe.  Eveu  after  lai^e  doses  death  does  not  hhmi\  to 
have  occurred  ibr  at  least  two  hours  ;  in  'ither  cases  it  was  delaytHl  for 
six  hours  or  more, 

Treattneut. — The  eliminiitiun  of"  the  poison  should  he  hastened  by 
washiug  out  the  sttmiaeh  and  by  the  adrninislration  of  ealhailies.  In 
severe  eases  blf«nl-lettiii^,  M'itli  subsetpient  saline  Iraiisfusicjn,  mav  Ix* 
reported  Uk  Liirge  (jnautities  of  Ijlnek  coilee  seetii  to  give  great  n'lief 
to  the  severe  headaches. 

The  chief  postmortem  appearances  are  hyjx'amiia  of  the 
Btoiuaeh  and  intej^tinoB  and  alwo  ui'  the  bniin  and  its  membranes.  The 
mucous  nietubnnu*  of  tlu*  air-passiiges  may  hv  of  a  nihlish-brown  n»lor. 

Isolation. — Owing  tu  thi*  unstjible  ehanieter  of  tiitit>glyeeriii  in 
tlu'  preseiUM"  ot'  reducing  iigenis  and  the  elose  i'orn'S[M)iu]euce  of  its 
Holubiliiies  ^^  ith  those  of  the  Ihts,  the  isolation  of  the  substance  fmui  the 
tissues  is  attende4l  with  ermsiderahlc  tliffienlty.  Moreover,  Werlier's  ex- 
periments upon  pois<un'<l  jMiimals  show  tluit  the  |>oison  is  rapidly  de- 
com]wwed  in  tlie  luxlv  and  is  not  likelv  to  be  found  in  the  urine,  bloo<i, 
or  liver.  The  urteution  of  the  analyst  sliouhl,  ihnrefore,  be  speeiallv 
dirert*"*!  to  the  st4imaeh-c()ntents,  as  Well  as  t4i  vomited  nuifter,  and  auv 
su-[*ieioiis  oil-*Irops  found  in  the  digestive  tract  should  be  submitted  to 
tests  befon-'  purification. 

Wei'ber's  nu'tb*Ml '  of  extracting  nitroglycerin  from  the  organic 
nuUler  by  dirtvt  treatjuent  with  efilon^form  ^)v  ether  will,  in  many  in- 
stances, yioltl  satisfactory  results;  hnt,  owing  to  the  great  dillieulty  of 
removing  the  s<>lvent  after  it  bus  lieeu  thoroughly  sbsikcn  wiih  orgtmic 
nuitfer,  the  following  priK'e^Iure  will  often  be  fouinl  ndvrs:ible.  The 
matcriid  under  examination  is  faintly  acidified  with  sulpluirie  aeiii,  and 
digest«l  i'fiT  tweutv-four  luMirs  with  five  or  six  times  its  volume  of 
abstilute  niethvl-alcoiiol.  The  solution  is  then  filtered^  most  of  the  alco- 
hol is  driven  ofi"  on  the  water-bath,  and  the  resulnal  tluid»  which  sltouhl 
not  be  filtered,  is  shaken  out  with  ether  or  ciilornforni.  Upon  eva|M>- 
ratiiin  of  the  '»rganic  solvent  nitroglyi^rrin  will  remain  as  a  viscous  oil. 
Although  the  substance  will  Ix?  highly  contaminate*!  with  fat,  it  is  well 
to  make  a  preliminary  test  at  this  point,  and  espe<'lally  when  the  amount 
of  materi:d  is  small.  On  tfcatnunit  with  a  small  <puin(ily  of  cold  alcohol 
the  nitroglycerin  will  jkiss  easily  into  solution,  lesiving  the  fat,  and  may 

>  Zritnfhr.  f.  anaL  Chent,,  vol.  vii.,  p.  158. 
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be  thrown  down  as  oil-drops  by  the  addition  of  a  sufficient  amount  of 
water. 

Tests. — 1.  Nitroglycerin  explodes  violently  when  heated  in  a 
cjipillary  tube. 

2.  A  tenth  of  a  niilligrani  of  nitroglycerin  may  be  shown  by  the 
purple-red  color  that  is  produced  upon  treatment  with  a  trace  of  anilin 
or  brucin  and  a  drop  of  concentrated  sulphuric  acid.'  The  test  is  given 
also  by  nitrates,  nitrites,  and  many  nitro-compounds. 

3.  The  following  reaction  requires  a  great  expenditure  of  material, 
but,  in  the  absence  of  fats,  furnishes  valuable  evidence  in  the  identifi- 
cation of  nitroglycerin.  The  substance  is  evaporated  on  the  water-bath 
with  a  strong  aqueous  solution  of  yellow  ammonium  sulphid.  Glycerin 
and  ammonium  nitrite  are  formed  :  ^ 

C,Hj(  NO.), + SNH^HS  =  (yia(OH ),  +  3NH,NO, + 3S. 

The  pasty  residue  is  extracted  with  alcohol,  which,  upon  evapora- 
tion, leaves  the  glycerin.  This  may  be  identified  by  its  sweet  taste 
and  by  the  odor  of  acrolein,  which  Is  produced  when  the  substance  is 
heated  dry  with  acid  potassium  sulphate  : 

C,Hs{OH),  =  C,HjCHO + 2H,0. 

A  second  portion  of  the  suspected  substance  is  treated  successively 
vnth  yellow  ammonium  sulphid,  an  excess  of  lead  carbonate,  and  a  trace 
of  lead  acetate.  After  filtration  the  liquid  is  tested  for  a  nitrite  with 
metaphenylenediamin  and  sulphuric  acid. 

HYDROCYANIC  ACID  AND  THE  CYANIDS. 

Hydrocyanic  acid  and  some  of  its  salts  are  used  very  extensively  in 
the  arts,  and  to  a  much  more  limited  extent  in  medicine.  They  are 
readily  accessible  to  the  public.  Hydrocyaui<;  acid  is  also  found  very 
widely  distributed  in  nature ;  it  occurs,  almost  always  in  more  or  less 
firm  combination,  in  many  plants,  and  is  contained  in  certain  flavoring 
agents  or  liqueurs  derived  from  such  plants.  It  is  also  found  in  the 
secretions  of  a  few  myriapo<ls. 

The  cyanids  (jjydrocyanic  acid  and  its  eom|>ounds)  occupy  a  very 
prominent  place  in  the  list  of  poisons  ;  in  the  statistics  of  some  Euro- 
pean countries  they  occupy  the  third  or  fourth  pla(*e  in  the  order  of  the 
frequency  with  which  death  is  cause<l  by  pnsons.  In  England  alone, 
for  the  ten  years  ending  in  1892,  there  were  42<)  deaths  from  the 
cyanids  ;  ^  only  the  opiates,  lead,  and  carbolic  aci<I,  among  the  |K>ison8, 
were  responsible  for  a  grejiter  mortality.  Of  432  oases  of  poisoning  re- 
|X)rted  in  Berlin  for  the  three  years  187(>-78,  40  were  due  to  the 
cyanids.*  AoiMinite  statistics  for  the  Unite<l  States  are  difficult  to 
obbiin,  but  of  28«»  c^ses  of  poisoning  collecto<l  for  the  years  1893  and 
1894,  there  were  but  11  cases  due  to  the  cyanids. 

*  Wertwr,  fftc.  rit.  '  Mloxnin,  (Viemicat  Xetcs,  vol.  xlvii.,  p.  169. 
»  Blyth,  P(>i.<um.-*,  180.'>.  p.  8(». 

•  Lcawer,   Virc/iow's  Arc/iiv,  1881,  vol.  Ixxxiii.,  p.  198. 
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Tlif  ^roaU'i"  tuiiJiIxT  ol'  the  ranos  ttf  t:yiiiiiil  |niTs4iiung  urn  ilue  to 
fiiiride.  Tlius,  i>r  the  420  cam.'ii  iv\iorU'd  iu  En^limd  liir  the  ton  years 
ending  in  1H1>2,  l\44  cases  were  due  to  the  use  uf  the  cyunids  iWr 
^•llilM^IJd  piir|M»riei-  ;  .'^S  ousos  were  <Uie  to  lUM-idfiit  i>r  ue^ligenee,  while  in 
hilt  14  were  they  useil  lor  the  inirpose  *4'  in(inlei\  In  TJKi  poisoning" 
en>?<s*  of  a  eriminal  ehuraeter  in  Fiiuuv  (KHMirrin^  in  tlie  twenty-one 
years  1851-71,  the  eviniidn  were  used  in  hut  4.  Witthans '  \vt\fi  able 
to  tind  iti  the  lilunituiv  up  to  1S9*)  but  ;J1  eii.si's  in  >vhieh  hydrtHyanic 
ar-id  and  its  compcmuds  M*ere  ulkfretl  to  have  been  UM'd  for  jiurpo.stis  of 
niimler. 

In  ft(jme  Htsitif^ties  the  p-eater  uiiraher  of  eases  were  due  to  aqueous 
8<:>]iition»i  of  liydnieyanie  aeid  itj^elf;  in  others,  to  potassium  rviinid. 
The  fiirmLT  has  heen  uslhI  most  lre([uently  ihr  suieiilal  purpiises  by 
phariuaeists^  4'lK'inists,  and  plis^iriaiiN  ;  the  hiHi  r  lias  htcn  nsi'c]  eliicfly 
by  phoiojjjraphers  and  (4eetroplaters.  I'lnsoiiiiig  with  tlie  various  sul>- 
staneert  contnininj^  hydnK-yanic  acid  (oil  of  bitter  alnnnids,  peaeh-kemels, 
etc.)  is  not  very  eonnnon. 

Properties. — ITy*lrtH'yanie  :u-id  (hydntgen  eyanid  or  prussic  acid, 
H('X)  is  a  eolorlessj  Imn^piirent  liquid  of  a  (M'netmlitif;  ehanu'teristic 
iKlor  ivsenibling  that  of  peach- kernels.  It  iioi]>  at  2(J.r>"  L\  (80°  Y.), 
and  .siilidifies  at  — 15**  C.  (5°  F.).  Even  at  lemjiemtures  below  its 
U»iliatr-ixjint  it  volatilizes  so  rnpi<llv  that  if  a  tiroji  lallsnn  a  tjhiss  ]>lat<', 
a  p<»rlioii  (tf  it  Ireczes.  '^I'he  pore  nrid  is  vc^ry  mistahlt' anil  is  nin'Iv 
seen  even  in  the  eheiniral  hibonitory.  Thi-  only  prepan»1ion  of  hydri>- 
cyanfe  aeiil  reeoirnized  in  the  Unitiil  States  l'h!irnia<'0|>iM*a  is  a  2  per 
ceul.  solution — tlie  Aridum  Hifdt'ocifmtiemn  DUnfum  ;  this  is  a  color- 
less flind  with  ii  *-hanieteristir  odnr  and  taste,  and  onjrht  nut  l<t  lie  kept 
longj  iis  it  is  liable  to  deeoni|>f>sition.  Much  of  tiie  aeid  used  in  nie<li- 
einc  luiH  vuidtT^^ne  partinl  de<'cjnipohilion  an<l  is,  thi-rofore^  inider  2  per 
cent,  iu  stren)i;th,  A  number  of  pivpanitions  reeo^nizeil  in  the 
United  Stiites  PhannaeopeiM  eimtaia  hydroeyauie  aeiil  in  greater  or  less 
atminnts. 

PoUt-HMinm  nfanitf  (KCN,  PoiaasU  Cyankhim,  U.  S.  P.)  is  a  white^ 
deliqneseent  salt,  cxJorless  when  perfw'tly  dry,  but  emitting  tlie  (xlor 
of  hydroeyanic  acid  Avhen  nutist.  It  is  soluble  in  two  parts  of  water, 
Tho  sohititin  has  an  alkaline  reaett<*n  and  dirtimposes  slowly  in  the 
etild,  anil  raiiiilly  upon  h(■a^ia^^  f'unimercjid  |>repanitinns  t-iiiilinn  some 
eyunate  and  earbnuute  oi'  the  alkali.  This  sjilt  is  used  extensively 
in  photography,  in  silver  eletrtroplating,  in  the  gilding  of  inetids,  In 
gf»Id-nHuing,  and  in  the  ni;unifacture  of  certain  dyes.  In  S4>nie  of 
these  processes  hv4lrofvaiiir  acid  va|)ors  are  emitt<'«l,  and  these  may 
give  rise  to  eases  cif  poisoning.  One  [wirt  of  hydroeyani*'  ari<l  is  con- 
taine<l  in  two  anti  one-half  fiarts  of  potassium  eyanid  ;  when  the  salt 
is  taken  into  the  stomach,  bydmcyauie  aeid  is  set  free  by  the  action  of 
the  acid  cif  the  gastrit'  juire,  so  (hat  the  4'fleets  of  potassium  eyanid  are 
jiraetically  the   same  as  those  of  an  cipiivalent  amount  of  hydrwyanio 

'  WittliiiUfi  and  Becker,  Medical  Juri9pr%tdenc<j  Foreiwic  Mediehit^  ami  Ttxricolo^, 
vol.  iv.,  p.  607. 
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acid;  the  salt,  lunvever,  causes  some  corrosion  jit  tlif  |H'iiit  of  uppH- 
witioii. 

Physiologic  Action.^-Wlieii  a  ^^►liiduu  of  hydTocvimk'  ariti  is 
jippliod  to  tho  skin  or  to  :i  imwiiiis  nuMnbran*',  it  tsiusts  ntimhiu'ss  iiiul  a 
imrlinl  loss  of  seiisiition.  Upon  tlu'  crntntl  ihtvous  systt'iii  it  ;u't>;  Hrst 
ii.-i  a  stiruiiliiiit,  rnusiiij;  cxuiU'iiu-iit  and  tlu'ii  convulsions  ;  the  ootivul- 
sions  soern  to  Ix^  I'lnistMl  t'liiftly  by  tlio  action  of  ihc  pnistjn  njioii  the 
ninhilhi  iin<l  1ow*t  parts  of  tlje  brain.  The  tstaj^*  of  stiuiulutioii  i^  very 
l^rirf,  anil  fs  ftlloweil  bv  paralysis  of  all  jwirts  of  the  centnil  nervous 
svstenu  Tiio  respi ration  is  tirst  sti(nnlat<'<l  ami  then  ])ardlyz*Hl  :  the 
eircnhition  is  siniilarlv  nrt'i'<'t<*(i.  Hy<li'i>eyanir  acid  cxercNseH  a  tlepres- 
sjtnt  action  n]K)n  protoplasm  in  ^'neral  :  tlie  movements  and  nutritive 
pnK^sses  of  Imth  plants  and  animals  are  impulivil  by  it,  (irppert ' 
showed  that  its  etlbct  U|wm  prntopiasni  was  due  largely  to  its  rftaixling 
oxidation  processes;  as  a  e(mse(pience  of  this  action,  the  tissues  are  no 
longer  eii[K»ble  of  absorbing  oxvgen,  and  in  tljc  higher  animals  the 
bl(M>d,  not  giving  up  its  oxygen  to  the  tissues,  retiiins  it«  bright  arterial 
color  in  the  veins. 

W'lieii  livdrne\;inie  acid  is  adde<l  to  drawn  bloi>d,  the  latter  loses  its 
power  to  decompose  hvdhijr*'n  dioxtiJ  :  the  IjIoihI  also  retains  its  reti 
color  nnich  lonnr^T  than  does  normal  bloiMl,  Various  combinations  of 
hydrocyanic  acid  with  the  bUxwi  pignieut  have  been  described,  but  it 
in  <!onbtfii]  whether  sneh  fNimbinatiotis  ari'  f<jrmc<l  in  the  ImmIv  (hiring 
life.  In  ciiscs  of  fattd  [>oisnniug,  however,  the  dependent  part^  of  (](e 
Ihwly  ot^en  jiresent  a  l>ri|j:hl-rt*tl  color.  The  explanationj^  offered  for 
this  are  not  very  sati^tactt)ry. 

Hydrocyanic  acid  is  rapidly  changed  in  the  l>ody :  part  forniA 
sul|ltiM\vanids  and  is  e!InnnMt4'd  in  the  urine  in  this  form.  Some  free 
acid  is  jirolKibly  excrete^l  f»y  tlie  lungs. 

Hydr(K*yanie  acid  is  ivudily  absorbtHl  frtnu  all  niue<^us  men»brancs. 
Veiy  si'vere  «ises  of  poisoning  have  resiilteil  from  the  inhalation  of  itjs 
vaiK>rs^  or  from  its  absorption  from  external  surfaei-s. 

Symptoms. — The  symptoms  of  byfjroeyanie  aeic]  poisoning  van' 
atNNirding  to  th*'  size  of  tlie  <1om.'  and  tlie  purity  of  the  pnjKiration  taken, 
and  als<»  with  the  condition  of  the  stiMnach,  whether  empty  or  contain- 
ing fiM»d.  The  symjitonis  in  crises  nf  poistming  with  potassium  eyanid 
are  identical  with  those  of  liydrocyanie  acid,  exeejit  tliat  the  course  may 
be  slightly  mon-  imdongcd.  Wlien  a  large  cpiantity  of  the  acid  is 
swallowed,  the  symptoms  seem  to  U'gin  immcfliatcly  i>r  Mithin  a  very 
few  seconds :  they  are  rarely  delayeil  tor  more  than  one  or  two  minutes. 
The  patient  may  utter  a  cry  as  tbr  help*  and  then  fall  down  insensible; 
the  respiration  is  at  tirst  rapid  and  timvnlsive,  but  hmmi  l>ecomes  ex- 
tremely slow  and  gjisping,  Convulsions  are  eomnion,  but  in  some 
CHBe»  the  patient  staggers  a  few  stej)s  an<l  then  falls  down  aud  dies  in 
five  nnnutes  or  less  withmit  sound  or  convulsion. 

In  most  cases,  however,  the  wise  is  somewhat  more  prolongtid,  and 

»  Gvpperl,  ZtitscJtr./.  klin.  Med.,  1888,  vol.  xv.,  pp.  208  and  307. 
•ZrtJMcry,  18tt«,  vol.  I.,  p.  4S. 
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it  IS  possible  to  recognize  several  stages.     As  the  poison  is  swallowed 

thtTo  an'  ail  ticvld  taste  uiul  a  fet'liiijijof  coiistrirtion  in  the  throat.  Other 
rivniptonis  jtiuy  not  Uv^in  for  sevui-al  swond^s  or  evrn  nuniitt*.H,  and  the 
jiatient  may  |>eH'onn  a  nuinlKT  of  wmsciou:^  act.s,  such  as  walking  across 
tlu-  mojn,  rin.-*in^  the  yrlass  from  which  the  fxiison  was  taken,  or  oon- 
eealin^  the  lxittk»  or  tlir^twing  it  out  of  tlie  window.  As  a  rule,  how- 
ever, if  a  fatal  (lose  lias  Uvu  taken,  im  VfOiintary  acts  of  any  iniportiinee 
are  |>erlurtni/4l  ;'  the  feeling  of  c(in>triflinn  in  tlie  throat  is  foJlowed  by 
salivatiun,  naus<-a,  and  tx^rasionallyj,  though  rarely,  by  vomiting;  these 
are  lollowed  by  anxiety,  confusion,  vertigo,  aiul  headache.  There  are 
unsteadiness  of  the  gait  and  a  feeling  <^f  stififness  of  the  lower  jaw. 
Thui'e  are  i»a!|ntation  tif  the  heart  and  a  feeling  of  constriction  in  the 
chesty  and  tlie  respirati<pn  becomes  first  rapid,  then  s!t>\v  and  iiTcgiilar, 
The  inspimtiiiusare  ver\'  i^hort,  the  exj»irations  gi-catly  prolonged.  The 
patient  becomes  unc(msrious,  falls  suddenly  to  the  ground  in  convid- 
sious  not  unlike  those  of  e|)i]epsy.  The  skin  is  covet'eti  with  a  oohl 
sweat  ;  the  pupils  are  ililated  ami  insensible  to  light  ;  the  eyes  are  glassy, 
staring,  and  very  prominent,  as  in  otlier  cases  rff  asphyxia.  The  mouth 
is  covered  with  foam,  which  is  st^nietimes  bKMxi-stained ;  the  breath 
smells  strongly  of  liydiocyaiilc  acid.  The  pulse  is  at  first  rapid,  but  so 
weak  that  it  can  scarcely  be  lelt.  Tlie  Ofuvulsions  may  be  general  and 
leail  to  o]>islhotonos,  or  they  may  be  contiiKHl  to  eortuin  grMn|K  oi'  mus- 
clo  ;  tlms  tliere  is  oi'ten  trismus.  The  hands  are  usually  clenched.  In- 
voluntary evai'imtionsof  the  feces  and  tn-ine,  also  of  the  semen,  may  occur. 

The  convulsive  stage  is  followtnl  by  that  of  depression  and  paralysis, 
Tlie  jnitient  remains  unconscious  and  then  iie<'o!nes  comatose;  4he  skin 
is  iisuallv  cyanotic;  the  tem(H'ratun^  tails;  the  heart  is  very  feeble  anti 
irre>gular  ;  tliere  isi'omplete  abi>liiiiui  of  tlu'  reflexes.  The  miwt  marked 
symptoms,  however,  come  from  the  respiration  ;  this  ceases  for  long  in- 
ti'rvals  and  then  there  is  a  short,  gasping  ins]>if3ition,  followKl  by  a  very 
prolongeil  jHiwerfiil  expinition.  A  little  later  the  respirations  l>ecf>me 
very  sh»w  rnul  shallow  and  tinally  cease.  A  few  wwik  conlnieticnis  of 
the  heart  may  1m^  notie^il  after  the  respinition  has  ceased.  Occasionally 
the  respiration  is  slert<irous,-  resctnbling  that  of  aptiplexy.'  Sometimes 
nrnvnlsions  do  not  mnir,  althongh  the  course*  is  somewhat  prohmged.* 

In  less  pcvcre  cases  of  evnntd  poisiniing  in  which  tlie  patient  (iually 
recovers  the  enrlv  svmptoms  areas  those  desiTilnnl  alwjve ;  the  patient 
falls  to  the  gnminl  ins4*nsible,  <'onvnlsions  follow,  suce^HHled  by  the  stage 
of  paralysis,  in  which  the  respiration  becomes  slow  and  shallow.  After 
a  little  the  respimtion  In'giiis  to  improve  an<l  the  patient  awakes; 
vomiting  now  fretjucntlv  fwriirs.  A  feeling  of  constriction  in  the  chest 
and  weakness,  causing  an  nnstcady  gatt^  headache,  <lifficulty  in  speech, 
and  drowsiness  mav  continue  for  a  few  days;  as  a  rule,  however, 
rec«)verv  is  rapid  and  eonijtlete.     In   Kolipinski*s  t^se*  recf)very   was 


k 
/ 


'  Soc,  hitwever,  llie  rt'iiiiipkiible  OBtf<*  reported  by  Hickmnn.  Chcp  3,  below. 

1898,  vol.  xl.,  p.  24.  *  See  Cue  8. 


'  Kelly,  Liincfi,  187E*,  vol.  ii.,  i>.  881 
■  Kolipinski,  ASarulatuI  Med.  J* 


^  Kolipinski,  loc.  cit. 
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complete  in  twelve  hours.  In  the  often-quoted  case  of  Dr.  Arnold  ^ 
the  patient  (Dr.  Arnold)  was  unconscious  for  six  hours.  Before  the  re- 
turn of  full  consciousness  he  had  the  most  horrible  sensation  of  impend- 
ing suifocation.  As  soon  as  the  first  disposition  to  vomit  was  felt,  con- 
sciousness was  perfectly  restored  and  there  was  a  complete  cessation  of 
all  the  symptoms. 

The  mortality  in  cases  of  cyanid  |X)isoning  is  very  great ;  thus  in  a 
series  of  455  cases  the  mortality  was  84  per  cent.,  and  the  series  in- 
cluded many  cases  of  slight  poisoning.'  In  a  series  of  40  cases  the 
mortality  was  95  per  cent.' 

Cyanid  [x>isoning  may  result  from  the  inhalation  of  the  vapors  of  hydro- 
cyanic acid ;  the  chief  symptoms  are  a  sensation  of  constriction  of  the 
chest,  dizziness,  vertigo,  and  insensibility.  In  one  case  there  were  dis- 
turbances of  the  vision,* 

After  poisoning  with  potassium  cyanid,  especially  if  the  salt  contains 
much  potassium  carl)onate,  recover}'  is  somewhat  slower,  as  tliere  is 
much  corrosion  of  the  mucous  membranes  of  the  throat  and  stomach. 
Vomiting  is  more  frequent  in  poisoning  with  i)otassium  cyanid  than 
with  hydrocyanic  acid. 

A  form  of  chronic  |H>isoning  occurs  among  gilders,  photographers, 
ami  others  who  are  engaged  in  the  handling  of  hydrocyanic  acid  or 
pi>tassium  cyanid.  The  symptoms  are  headache,  vertigo,  [xileness  of 
the  face,  loss  of  appetite,  offensive  breath,  and  difficult  respiration. 

The  diagnosis  of  acute  cyanid  poisoning  is  usually  easy  ;  the  (xlor 
4)f  the  poison  alone  is  often  sufficient  to  make  the  diagnosis  very  pn)ba- 
ble.  Brandy  or  other  alcoholic  Iniverages  may,  however,  obscure  the 
odor  of  the  hydnx-yanic  acid.^  If  but  a  small  dose  of  the  cyanid  has 
been  taken,  the  symptoms  may  resemble  those  of  nitrobenzene  poisoning;* 
the  symptoms  in  the  latti'r  aise,  however,  are  usuidly  slow  in  ajipcaring, 
and  there  is  often  marked  cyanosis,  which  may  contiiuie  for  days. 

Patal  Dose. — Tlie  smallest  dose  of  hydrocyanic  acid  known  to 
have  caused  the  <U'atii  of  an  adult  seems  to  have  been  about  J  of  a  dram 
(1.87  c.c.)  of  the  2  jkt  cent,  solution  ; "  this  corres|>onds  to  y**^  of  a  gmin 
(0.04  gm.)  of  pure  hydnK:yanic  acid.  A  healthy  woman,  aged  twenty- 
two,  dicnl  in  fifteen  to  twenty  minutes  from  aUmt  -^^  of  a  grain  (0.058 
gm.)  contained  in  a  lotion.'^  In  another  case  a  man  took  a  similar  dose 
and  was  insensible  for  four  hours,  but  recovered.  From  these  cases  it 
would  seem  that  1  grain  (0.0G4  gm.)  of  hydrocyanic  acid,  corresjwnding 
to  50  minims  (;{  c.c.)  of  the  2  jx'r  cent,  sohition,  is  the  smallest  quantity 
that,  under  or^linarv  circumstances,  would  prove  fatal.  Similarly,  2.4 
grains  (0.154  gm.)  may  be  regarde<l  as  the  minimal  fatal  dose  of  potas- 

>  Arnold,  Amn:  Jour.  JM/.  Sri..  18(J0.  vol.  Ivii.,  p.  UH. 
■  Witthaus  and  H<'ckt?r,  o;>.  ri7.,  p.  (ill. 

*  Lf*.«i*er,   Virrhotv'.H  Arr/iir,  1881,  vol.  Ixxxiii..  p.  108. 

*  Tatham,  lirif.   Me,l.  J„Nr.,  1884,  vol,  i..  p.  40*». 
»  Ilowell-Tliurnas,  Lnnrff,  187:^,  vol.  ii.,  p.  it-22. 

*  The  case  of  "  j) music  acid  "  jxtisoninij  ppjHirUHl  by  Cox  (Indiana  Mfd.  Jour.^  1902, 
p.  150)  U  cvidontlv  a  casi?  of  nitroltcnzt-nt'  poisuning. 

'  Garstanj;,  Lancrt,  1888,  vul.  ii.,  p.  15.  *  Cue  2. 

Vol.  II.— 37 
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sium  cyanid.  In  u  number  of  oases  5  grains  (0.32  gni.)  have  fra!i.*eil 
(It'nth.  In  iK^irly  all  fulnl  oji-scb  of  ryniiul  jM>isoiiing  nuioh  more  tliaii 
thf  Irtlml  dose  li:is  hrvn  tuken.  Recoven'  Hmh  idst)  frwiiiently  lulhiwi'i] 
iiiucli  larger  dases,  hut  in  many  c4iHes  it  Ls  unwrtain  just  how  much  of 
tbc  lU'id  was  nrtnally  taken,  as  the  wimnuTcial  propiRitifins  varv  &o 
greatly  in  strni^fh.  Thus  nn'ovory  has  followrd  A  f>f  an  oimce 
(15  CO.)  <i1  thf  'J  iM-r  i'tnt.  solutinn  *  (-l.-S  gruiui^ — O.rU  ^mi. — hydn*- 
cyanir  acid),  aiul  ovcii  largor  doses.  Recover}'  followwl  the  taking  of 
what  wuH  estimated  to  be  at  least  "iO/  40,*  and  even  50  or  60  *  grains 
(1.2  to  3.S4  gm.)  of  |Hitassium  i-yanid.  In  most  of  these  tu*es,  how- 
ever, the  exaet  strength  of  rlie  jirrjHiratioii  was  not  determined. 

Fatal  Period. — llydi*ocvaiii<'  acid  is  one  of  the  most  i'api<lly  fatal 
piis(>ns  known,  and  in  many  i'luse^  of  jxiisuning  the  victims  have  been 
found  dend  within  a  very  short  time  after  they  had  been  seen  {XTfectly 
AvelL  The  fiit;d  pi  riul  depends  upon  a  nUTober  of  eirrmnstaiiees  ;  one 
of  the  most  inijhfrt^mt  itf  tliuse  is  llie  amount  ot"  the  jioison  titken.  As  a 
rule,  if  h  of  ail  onnee  (If)  e.e.)  or  niore  of  t!ie  2  [kt  cent,  sohition  is  tak<'n, 
death  occurs  in  from  two  to  ten  miinitrs.  With  smaller,  but  still  fatal, 
doses  life  may  l»e  pr  dougiti  f<ir  some  little  time,  Imt  in  most  eases  d<'atii 
(N^eiirs  in  Irss  than  half  an  hour.  After  '.X  dnuns  (11.1  e,r. )  fU^nth  occnrrt*^! 
in  UvtMity  minutes  ; '"  after  h  of  ailnini  [l.-S"  e.e.),  in  laie  hour  an*!  twenty 
miniiti's.''  Prot)ably  by  lar  the  longest  fatal  ]»eri(Kl  reconletl  is  that  in 
whieh  a  sui<'ide  <lid  not  die  fi>r  three  hours  and  a  half  af\<'r  taking  an 
unknown  amoimt  of  hydn»eyatne  aeid.^  In  the  great  majority  of  cases 
rec<»very  follows  if  iIic  jiatient  lives  an  hour. 

Di-jjth  may  occur  iit  potassium  eyauid  poisoning  in  as  ehort  a  time 
as  after  hydnn-yanic  aeid;*  but,  on  the  t>tbcr  hamlj  a  few  cjises  are 
reporte<l  in  wl)ieh  dealli  was  lelayeil  for  sevei*al — i'.  ^7.,  two — antl  even 
twenty -four,  hours. 

Treatment. —  Fu  e;isc  the  jilrysician  arrives  before  d<'atl)  oeenr^,  he 
should  wash  out  the  stomaeh  until  tlie  wash-water  t\o  longer  has  the 
odor  of  hydrocyanic  atad.  ISinne  advise  the  addition  of  liyibvigeu 
peroxid  <tr  of  potassium  perniimgauate  to  the  wash-water  on  the  thcoiy 
that  (hese  substiinies  woidd  convert  the  byilrocyauie  acid  into  ihe  rela- 
tively harudess  fjxamid,  hut  it  seeuis  probable  that  this  change  takes 
place  much  loo  slowly  to  be  of  any  hel|)  whatever.  If  the  stomach- 
ttibe  is  not  at  hand,  vomitiiTg  should  be  provoketl  by  irritation  of  the 
pharynx  itr  by  household  emetics  ;  emetics,  however,  may  lail  entirely.^ 

(  ''►baltons  uitnifi'  scvms  t**  be  an  efhcient  antidote,  but  eure  mn>t  !h^ 
laken  not  to  ailiiiiiusler  an  c»venh>se,  as  th(^  antidote  is  itself  jmhsouous. 
A  mixture  of  ferrous  sulptiate  an<l  magnesium  oxid  in  water  is  uL^o  said 


p.  087. 
p.  228. 
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*  CivK'  1  :   Kf'lipinf^ki.  he.  fit.  »  lJiu;i;ini^,  Mer/icnl  J^prorff,  1891,  vol.  xl. 
"  (inl,  LoHcrf,  ISWl,  vol.  ii.,  p.  U7-I.    '       •  tiiUelmind,  f6(V/.,  18Trt,  vol.  \\. 

*  Kelly,  luc.  ,'it,  •  (iun^lung.  ioe.  cU, 
'  Urii,  Mai.  Junr.,  1888,  vol.  i.,  p.  IR!. 

*  Hftskina,  Boston  Meti.  and.  Surff.  Jmir.,  1870,  vd    IxxxiS.,  p.  21.     Three  olher 
caaee  nf  potttmium  cyanid  poisoning?  iire  oitwl  in  this  nrticlo. 

»  Brit  MmL  Jour,,  1888,  vol,  i.,  p.  131 ;  liiggiiu,  Medical  He^oi-d,  181>1,  vol.  xL, 
p.  667. 
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pyanlicmatiu  that  is  formed  by  tlic  conibinatioii  nf  tin'  liy<]p>cyanic  acid 
witli  tht*  aItore<i  bl«MHl  jiiginout  (soo  Plate  S).  Tliis  jippcaniiu'c  is*  not 
iioI^hI,  however,  if  the  ojiiteiits  of  the  ^toinach  were*  jk-kI  when  the 
jMKHJti   wus  s\valh>we<l. 


CA:<Ks   UK    I'oliSONINO    H\    HviiKutYAMC    A>  lH. 

Case  1. — A  man,  a^ii-il  t\vi.'rity-hv(i,  swullnwril  r!Uh<*r  inon- than  ^  f»f  ati  ounrc  of 
the  frenli  2  ptTceiit.  soluliou  o!"  hydrocyanic  aci<i,  c(irrt'#|Min(iin>f  ti»  -1.8  grains  (0.!il 
)jiii.)  Ill  llie  iuihydniUH  iniil.  He  oxntTiertced  a  feelinj?  of  numbness  and  anE-t^thesia 
Mt'  the  li[>s,  <]uit'kly  Colldwi'd  by  snorincs-s  of  breath  and  U^v,  of  tMinseinuwnesfi. 
Wlieii  uiltiiiltiKl  til  hospital  ^horllvulterward,  putdU  were  widely  dihilcd.  the  ripht 
H  little  more  so  tUim  thf  left ;  puUe  StJ.  sinail  and  eunipre?*sible  ;  respirations  nhal- 
Ujw,  and  ranging  between  4(*  and  t'lO  h  minute.  No  eyuniwis ;  face  hud  u  r<»^y 
tint,  but  the  surface  was  cuhl.  Keetal  temperature,  JlLo*^  F.  There  wxi  hikjii 
cumpb-tc  insenMibilily.  with  aliolitinn  of  reflexes;  pulne  inerea>*ed  to  112  and 
btH-aine  irTcgiilnr.  Thr  dvRpneji  was  extreme,  hut  there  was  no  pallor  of  the 
niueuus  niembrune  or  lividity.  the  enlor  eontiniiiiit:  of  tin*  same  brijrht  arterial 
hue  lhroUjj;haui.  There  was  rireidetl  trismus,  renderin;:  liie  iiilruduetion  of  the 
Ktomacb-tnlie  dHUeiilt,  and  lor  n  Ijrief  !*paeu  there  whs  rigidity  of  the  limbs. 
Then-  was  iiiV4'lnnt:iry  I'scajie  of  the  urine. 

Tfie  (reiilnienl  i  on^iHtt-d  in  thiirmi<rh  lavage  of  the  st*mmob,  the  hypodermic 
injt'ction  of  wliisky,  eani[iiiot'ati-i|  ether,  strychnin  and  Hlrnpin  siilpfmtes,  the 
adniinistralinn  (»f  whisky  and  amuiouin  by  the  niuuth.  ami  the  ti[nt|icalion  of  dry 
hent.  Sujjrar,  albumin,  east^,  leukocytes,  epithelial  eelU,  and  uxulutc  of  calcium 
crystals  were  found  in  the  urine. 

There  were  signs  of  returning  consciousness  in  two  hours  after  admiuion,  and 
recovery  was  rapid. 

Two  drops  of  the  pnrlinu  of  the  neid  reinaininj:  in  the  bottlr*  found  on  the 
patitnt'.s  person  caused  (h-iith  in  two  and  a  Imlf  minutes  when  placed  uptm  the 
tonpne  of  n  healthy  kitten.' 

Cahv.  *-.— a  wonnm,  aj^ed  Iwenty-two,  swalloweiJ  un  ounce  of  a  lotion  contain- 
ing j",^  to  I  jiraiu  of  liydrocyanie  acid.  The  patient,  who  was  srated  in  a  chatr. 
instantly  jumjird  up,  ran  the  distance  of  a  few  b*et,  and  then  fell  to  the  proiind 
insensible.  There  wert'  violent  convulsions,  the  tai'c  was  di:ittirted,  and  the  limbs 
were  extended  and  (ixeil  in  tetanic  spn.sm.  After  five  minutes  the  limbs  were  still 
extended  and  inflexible,  the  fiiee  swollen  and  lur^id,  tlie  lower  jaw  ^|>iLsni(Miie;illv 
fixed,  the  eyelids  lialf  closed,  but  the  eye  prnitiinent  and  L'lJ^teninv',  wiili  puinl 
strongly  dilated,  frlu-  was  foaming  at  the  mouth,  breathing  ut  Ion;.;  intervals  with 
a  dee]),  inspiratory  effort,  and  uttering  a  moaning  noise;  pulse  imperceptible  at 
wrist.  She  died  quietly,  without  any  further  slrn^r^le,  liftren  or  twi-nty  minutes 
after  taking  the  medicine.  Thr  [>atienl  )iad  not  sooken  after  taking  the  poi.son ; 
she  did  not  scream,  nor  wits  she  sick  ;  feces  and  uruie  were  not  passed.  I'oslmor- 
tem  fonr  days  laUr;  limbs  still  rijridly  extencled.  JiuKcrs  strongly  clutched,  coun- 
tenance turgid  and  distorted,  jaws  Hxed.  eyes  glassy  and  bright.  The  vessels  of 
the  brain  and  lungs  were  congested;  the  che<«t  evolved  a  strong  odor  of  hydro- 
cyjinie  acid.' 

('asf;3. — A  stout,  muirnlar  man,  aged  fnrtv,  drank  liy  mistake  half  an  ounce 
of  a  IAS  per  cent,  solution  of  hydrt»cyunie  aeiif.  "The  iM^ltlewas  U>ntid  replaced 
Hnd  the  cupboard  door  put  to.  and  it  woubi  seen;  that  be  tmd  poured  out  his  doao 
into  a  measure,  ufid  hail  ^Irank  it  otf  standing  at  the  cupboard;  and,  tiiiding  out 
his  mistlike,  had  put  down  the  nieiu^ure;  and  nn'ibanically  rcsloppured  and  re- 
placed the  Iwitlle,  closing  the  cujdioard  do*ir,  and  had  then  run  upstairs  to  the 
house  surge<tn^  having  on  his  way  to  cross  the  ^lispensary  room,  to  open  a  spring 
door,  lo  go  up  A  crooked  flight  of  fonrter-n  stairs,  across  a  long  binding,  up  u 
^econd  fiiglil  of  eighteen  stairs,  and  a  distance  of  several  more  paces  through  two 
other  doon*  into  the  boiise-HUrgeon's  room."  He  told  the  hoiise-j*urgeon  tliat  be 
had  taken  Imif  an  ounce  of  prussic  acid  and  asked  him  to  come  to  the  basement ; 
he  then  retraced  his  ntcps — a  distance  of  from  twenty-live  lo  thirty  paces  and 

*  .Shively,  Am^r.  Jour.  Mnf.  Sri.^  n.  «.,  1890,  vol.  c,  p.  i'Z, 
■  Letheby,  Lancet^  1846,  vol.  li.,  p.  99;  also  vol.  i.,  p.  638. 
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tiiirty-two  stairs.  He  stood  in  the  middle^  of  the  room,  moved  his  hand  impa- 
tiently, and  said:  "  Be  quick — ^ive  me  something.'*  He  drank  some  solution  of 
ammonia  and  tinctnre  of  sesquichlorid  of  iron  and  tried  to  excite  vomiting  by 
putting  his  finger  into  his  throat.  After  one  or  two  abortive  attempts  at  vomit- 
ing he  fell  suddenly,  completely  insensible.  He  died,  without  convulsions,  in 
about  ten  minutes.  "  In  a  few  hours  after  death  the  face  regained  its  natural  ex- 
pression and  color,  and  it  was  noticed  that  it  had  the  hue  of  health,  and  perfectly 
resembled  that  of  one  asleep ;  but  after  the  lapse  of  a  few  more  hours  it  again 
became  congested,  red,  pufled,  and  ecchymosea,"  and  a  little  later  face,  scalp, 
neck,  shoulders,  and  thighs  were  mottled  deep  red. 

About  3.5  grains  (0.22  gm.)  of  anhydrous  acid  had  been  taken.* 

OIL  OF  BITTER  ALMOP«>S. 

When  bitter  almonds  are  expressed,  they  yield  a  bland,  fixed  oil 
{Oleum  AmygdcdiB  Expf&mumj  U.  S.  P.).  When  the  residuary  cake 
is  submitted  to  distillation  with  water,  the  volatile  Oleum  ximygdalm 
Aimirm  (U.  S.  P.)  is  obtained.  The  latter  is  composed  largely  of  benz- 
aldehyd,  and  to  a  much  less  extent  of  hydrocyanic  acid.  These  bodies 
are  derived  from  the  action,  in  the  presence  of  water,  of  a  ferment, 
emulsin,  upon  a  glua>sid,  amygdalln,  confcuned  in  the  almonds.  This 
action  is  represented  by  the  following  equation : 

C„H,,NO„  -^  2H,0  =  2C,H,A  +  C-Hs-CHO + HCN. 

AmygdaliD      water      dextrose         benzal-         hydro- 

dehyd      cyanic  acid 

The  benzaldehyd  and  hydrocyanic  acid  are  volatile,  and  are,  there- 
fore, contained  in  the  distillate.  The  ordinary  crude  oil  of  bitter 
almonds,  which  is  official,  contains  from  2  to  14  |>er  cent,  of  hydro- 
cyanic acid.  It  was  formerly  much  used  as  a  flavoring  agent  in  con- 
fectionery, etc. ;  at  present  benzaldehyd  or  the  "  synthetic  oil  of  bitter 
almonds,"  ^  which  contains  no  hy<lnx;yanic  acid,  Is  sjiid  to  be  largely 
useil  instea<l  of  the  natural  oil.  The  "  essence  of  bitter  almonds  "  is  a 
solution  of  the  oil  in  alcohol.  Some  |)<»mades  and  salves  contain  oil  of 
bitt<?r  almonds,  and  their  use  may  lead  to  |K)isoning. 

Of  402  cases  of  cyanic  poisoning  coIlect<'d  by  AVitthaus,  61  were 
due  to  the  oil  of  bitter  almonds ;  some  of  these  were  suicidal,  others 
were  accidental,*^  while  in  s<ime  cases  the  i)oison  is  alleged  to  have  been 
used  for  criminal  purposes. 

The  poisonous  action  of  the  oil  of  bitter  almonds  is  due  entirely  to 
the  hydrocyanic  acid  containe<l  in  it,  and  the  symptoms  are  the  siune 
as  those  describe^l  alK)vc.  In  some  cases,  however,  the  effects  are  n)ore 
slowly  pHKlucctl,  although  d<"ath  may  occur  in  ten  minutes.*  The 
amount  of  hy<lnK'yanic  aoi<l  containcMl  in  the  various  specimens  of  the 
oil  of  bitter  almonds  varies  considerably,  so  that  it  is  im|M)ssible  to  .^^tate 
with  accunicy  the  fatal  <lose  ;  it  is  probable,  however,  that  10  dro|)s  of 

»  Hickman,  LanrH,  ISt'.O,  v..l.  i..  p.  310. 

'  Tho  "syntln'ti<-  nil  of  luttrr  kIthotkIs  "  nuist  bi-  cnrcfuily  distinirui!*h(Ml  from  the 
"artificial  oil  nf  iiitt<T  nliiioii«l< '';  th»'  latter  is  nitn>l><'iiz<MH>  imd  is  very  |M>is()nou8. 
Alien  I Infeninf.  M'-il.  Mat/..  IH'.ci,  yni.  ii..  p.  I'Jfj)  (IixrilxHl  u  <hsc  of  poisoning  by 
"oil  of  liittor  nlninrKl-  ';  tbc  intcn>i'  and  loiii;-cniitinu<'»l  cyanosis  and  the  "tar  "-like 
character  of  the  IdtxMl  stnniiriv  >uirirt-^i  nitri'bcnzenc. 

*  Pharm.  Juur.  ai,>i  Tran'x.,   1HS:{,  ;^  ^..   vol.  xiii..  pt.  ii..  pp.  57I»,  filO;  1888,  S  8., 

vol.   xiv.,  pt.  ».,  p.  r)8.  •  Lanrrf.   1 H-W,  Vol.  i.,  p.   128. 
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many  propnrati^ins  woiiM  \u*  fatiil.  Taylor  nvtinls  a  case  in  which  a 
woman  ciicd  in  iiali'an  hniir  iVoni  17  drop;? ;  in  anotlKT  case  a  man  dietl 
in  ten  niiuutea  fh^m  2  drsiras  (7.5  c.c).  On  the  other  hand,  with 
pronijvt   troatmc'Ut,  iwitieiits  Imve  recMveiXKl    fn»m  (>  drams  (22.5   v,c.). 

A  cU'iUl  uf  thrfc  dinl  in  aUiut  two  hfnirs  an<l  a  half  after  taking 
about  20  iirojiH  uf  the  ** essence  of  bitter  ahnonds"  ;'  ihi.s  should  eorre- 
s|M»ml  to  from  2f  to  5  minims  of  the  essential  oil,  but  the  pifimrations 
var>'  much  in  strength. 

Bitter  Almonds. — l^jisoning  by  eating  bitter  almonds  themselves 
is  eonijMirativL'Iy  rare,  but  a  few  fatal  ea>es  aix*  on  i*eeord.*  Bitter 
almnnds  contain  about  ^^  per  cent,  of  aniy^dalin.  Since  100  part**  <tf 
amygdaliu  yield  5.0  per  ecni.  of  hydn»eyai»ie  acid,  .somewhat  more  than 
1  omice  ('11  gm.)  of  the  almonds  would  be  rcHjuirc'<l  to  yield  1  grain 
(0.0G4  gni.)  of  anhydrous  liydnKyanie  acid.  Biiler  ahnon<ls  weigh  on 
the  average  about  11  grains  (0.7  gm.)  each  ;  heiu'e  death  may  \k  ex- 
pected to  follow  the  eating,  by  an  adult,  of  al>out  50  almonds.  Verj' 
fteveiv  symptoms  were  jirothiced  in  a  child  liy  eating  10  bitter  almonds. 
In  a  case  n-portrd  by  von  Musdika'*  alwmt  2^  ounce,*  (77,5  gm.)  were 
tal<ni  witli  suicidal  intent.  The  symptoms  bcpm  In  a  few  minute.*; 
there  were  u neon sc ion sn ess  aud  eouviilsiinis  in  ten  minutes  and  deatli 
in  an  hour  and  a  half  after  the  a])iK'Mrance  of  the  tirst  *:ymptnnis. 
liidier*  rc|X)rts  a  case  in  which  a  man  stated  that  he  jiad  eiiten  "  two 
haiidfuls  "  of  bitter  almonds;  the  symptoms  did  not  apixnir  for  some 
time,  but  were  then  very  severe.     Recovery  followeil. 

Many  other  plant.<  eontiun  amygdalin,  firtm  which  hydrocyanic  acid 
may  be  evolved.  A  few  ceases  of  sf*vere,  and  even  intal,  {M'*is<»ning, 
especially  in  cliildreu,  are  rejxtrtetl  fnmi  the  eating  ol*  the  kernels  of 
the  peach,  the  fruit  of  the  couinjon  wild  black  cherry  (Prvnun  fieroHna), 
tiic  kernels  of  the  eomujou  cherry  and  of  the  apple.  The  symjitoms 
are  due  entirely  to  the  hydnieyauic  acid,  and  aix'  those  alrwidy  de.**eril>ed. 
The  course  of  the  jioisoning,  however,  is  u.sually  .slow.  Thus  a  pirl  of 
live  did  not  die  for  ,siventy  hiuirs  after  eating  un  unknown  quantity  of 
eherry-kernels.  The  bark  and  leaves  als(>  oi'  ntany  plants  belonging 
to  the  phini  family  eontaiti  hytb'ocyanie  acid  in  combination. 

The  iiict  that  hydnK-yanic  acid  is  so  widely  distributed  in  nature 
has  Ix^en  used  by  the  defenw  in  criminal  cMse^  as  an  argument  timt  the 
hydrocvanic  a^'id  ibund  by  the  proK'ctilioji  came  from  hubstanees  that 
hiid  b(M'n  eaten.  Hence  tt  is  imiiortanl  to  kn(tw»  even  iipprtiximately, 
tile  (pmntitv  of  hyilriH-yanie  acid  that  can  be  obtained  from  \'ariou.s 
fruits  and  secfls.  Aeciinling  to  B!yth,  the  kernels  of  the  i>eaeh  c<jntain 
abf>nt  2-H5  per  cent.  4if  amvgihdin  (-  (M7  per  cent,  HCN)  ;  tho^*  of 
thi-  plum,  t).£Ht  per  cent.  (=  0.05(i  per  cent.  HON)  ;  those  of  the  cherry*, 
about  ^  |>er  cent.  (^^  about  0.37  per  cent.  liCN);  and  apple-pips, 
O.ti  ix^r  cent.  (=  0.035  i>er  cent.  HCN). 

»  AriiiHtrc.ng,  Austral.  Moi.  Jma:,  1880,  vol.  ii.,  p.  20!>. 
'  HorriK'ks,  Auintrnl.  Mfd.  Gtiz.,  1808,  vol.  xvii..  p.  252. 
■  See  Blylh,  Pbimns,  1895,  p.  209.         *  Bftker,  Brit  Med.  Jour.,  1881,  toI.  ii.,  p.  12. 
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Cyanids  other  than  Hydrogen  and  Potassium  Cyanids. 

All   cvanitU  that  are  .soluble  in   water  or  f'limi   which   hvdnx'vanio 


;l  i;4  liberated  by  thi 


•t'  weak  acidr* 


Among 


pOI;44JnOU.S. 

such  b(Klies  may  be  lueDtioueil  the  cyanids  of  rjodium,  ammonium,  zinc, 
silver,  and  mercun.'.  Iti  i-ases  oi'  poisoning  by  mercuric  cyanid  the 
patliolfijric  action  of  b<^th  mercury  aiul  liydnK-yatiio  arid  are  noticed. 

The  doiililr  cyanids,  siieh,  its  jM>ta.-isiiim  i'errocyanid,  Pru.s,sian  blue, 
Turubuirb  bhie,  etc.,  are  usually  aju^idered  U:>  Ije  uoii-|Hiisonou8,  but 
under  some  conditions  hydrocyanic  acid  is  split  off  and  poisonous  symp- 
toms are  pnxiucetL'  Tluis  iviieu  p"»tassiiHn  ferrocyjinid  is  taken  siniiU- 
tamH)u>ly  witli  acids  fatal  pnt>iMjiii«;-  may  «_iccnr. 

Cyanic  acid,  the  cyanates,  and  tlie  sulphocyanates  are  nearly  harm- 
less. Cyanogen,  cyanogen  iodid,  cyaui>gen  chlonil,  and  methyl  cyauid 
are  all  very  ]x>i.soiions. 

Isolation. — There  have  Ixfcn  umloubtcd  cases  of  poisoning  with 
hydmcyanie  aciil  where  competent  chemists  were  imable  to  detect  the 
substance  a  few  hours  after  itsii.se.  On  the  other  hand,  Dragendorff* 
yyixs  successful  in  showing  the  |>resence  of  the  poison  iu  tlie  stomach 
of  a  dng  four  weeks  uftt^r  the  adruinistpatiou  of  [>ota,ssiuui  cyanid  and 
in  a  hntiiaii  corpse  eigl it  days  after  death,  wliiie  Struve's  ^  recovery  of 
hydmeyajiic  acid  from  a  mixture  of  potassium  cyauid  and  urganio 
matter  that  hail  been  prestTvwl  in  a  closeii  vessel  for  five  hundred  and 
forty-seven  days  shows  that  a  chemical  examination  should  never  lie 
omitte*!  where  circumstamn's  piMut  to  the  use  t)f  the  jK>ison.*  Bisohotf  * 
advises  the  analysis  of  the  stonuich,  duotlennm,  bhxHl,  and  organs  rich 
in  bI*Jod. 

The  sepanition  of  hydnxiyanic  a(^i<l  fn^ni  an  af'idifiwl  mixture  of 
potassium  cyanid  and  ori^uiic  matter  by  distillation  can  offer  no  serious 
diftiruttv,  but  in  ctisc  mereiir\'  is  jm-st^nt,  hvdntcvanic  acid  will  not  lie 
found  in  thedi>Hllatc.  On  the  othrr  hiind,  the  ]>resencc  of  hyilnx^vunic 
acid  in  the  distillate  mav  l>e  attribat<'d  to  non-|>4»isonous  |>otassiura 
ferriM*yanid»  {xitissium  ferricyanid,  or  p<^tiissinm  sulphocyanate,*  all  of 
which  yield  hydnK-yanie  acid  under  the  ctniditioiis  stat^nl.  licfore 
proi'cetling  with  the  distillation,  therefore,  a  portion  of  the  material  is 
filtered  or  dialyz^^tl,  and  the  lit^nid  is  U'sted  with  an  acidified  nifxtnre 
of  ferrons  sul]>hate  and  ferric  chlorid.  A  bine  color  indictites  either 
potassium  fcrivjoyanid  or  ptita'^'^ium  ferriryanid,  ami  a  rtnl  color,  |)otas- 
siuin  snlphiH'yanate.  The  result  of  this  test,  taken  in  conne<»tion  with 
an  analysis  for  mercur\*,  will  determine  the  course  of  the  snbseqnent 
pntcwliire. 

In  the  absence  of  niercur)*  and  comjKiniid  cyanids  the  material  under 
examination  is  thoroughly  nnicerateil  with  water  and  the  mixture  acidi- 
fied markeilly  witli  tartaric  acid,  and  submitted  to  a  slow  distillatioD 

*  S*»e  Hulver  Zrtfju-Jtr. /.  kiin.  MM.,  IW8,  vol.  xiv.,  p.  616  (powonin^  by  Pnmmn 
Muu :  n,v<tver\*). 

'  Ermittfhiu4j  tv/M  Oif/rtt,  GAtUiif^en,  1895,  p.  TO. 

*  Zffj*rflj'.   f.   nniil.    Chrm.^   Vo!.    x\\.,   p.    H. 

*  SokoIofT/^i-/*.  d.  d.  chrm.  Get.,  vol.  ii.,  p.  1028. 
>  /W.,  vol.  xvi.,  p.  1S51.  *Strure,  loe.  eit 
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over  a  warm  watcr-hath  for  five  lioiirs.  S«»koloft'\s'  contention  that 
Hubtietjuent  jx)rtiniis  oi'  the  Ji>tillat4."  contain  nxtro  liydrocyanic  acid  tlian 
the  first,  and  that  the  ilistillatiou  should  prfH^trt!  for  two  or  three  days, 
hiLs  IxH^Mi  Kliown  by  numy  eheiiiiyts  to  be  with^mt  iWuiidation,^  In  order 
to  facilitate  the  esi-jiiK*  of  hydnK'vanie  acid  a  jjcutle  curront  of  air^  is 
jMi^?*ed  tliroiigh  tlie  material  uttdoi'goinjr  distillaUfUi  iunl  througli  a  ? 
|>er  cent,  r^oliition  ^if  cau.stie  jMitash,  Mliieli  is  j>lafed  in  the  receiver  for 
the  absorption  of  the  aei<l.  The  nlight  advanla^*  of  a  current  of  car- 
b«)n  dioxid  in  preveiititijj  any  tixidutiou  of  liydnKvanie  a<'id  to  carbon 
dioxid  and  anifuonia  is  more  tlian  couuterbahinceil  by  the  expulsion  of 
hydrocyanic  iictd  from  flic  distilhite,  whieli  is  sure  to  occur  when  the 
caustic  potash  (•ontJiine<l  in  the  receiver  lias  become  saturate*!  with  car- 
bon dioxid.*  The  distillate  will  contain  {>otj)."siuni  cynnM  ai»d  (riiustic 
|M^tash,  and  -honltllM' nscnl  for  the  tcsis  i^ivea  I  lelow  directly  or  aiUT 
neutralization,  arronling  to  the  rccjnireau'iits  of  the  test  in  t|Uestion. 

In  the  presence  of  cx^nipound  cyanids  the  su.-jK.'<*tetI  material  is 
tliororij^rhly  maceratixl  with  u  solution  of  soiliuni  bicarbonate,  and  sub- 
mitted to  a  slow  distilliiiion.  It  is  ininuitrrial  wliether  the  mixture 
under  exanunation  is  nripnally  acid,  alkaline,  lu*  nentml,  since  a  iK-HWtly 
<k*t]uile  condition  ol' acidity  is  necessarily  broiij^ht  aUait  by  the  |)resenee 
of  the  bicarbonate.  Upon  gentle  warmiuir  cairlwm  dioxid  is  slowly 
evolvctl,  and  any  potassium  cyanid  will  be  dcconijHised,  giving  off 
hydr'K'vanir  acid,  wliile  tfic  compound  cyanids  do  not  yield  a  trace  of 
hydrmyanic  acid  under  the^c  ciuiditious,"  For  nasoiis  aln-ady  stated  it 
is  prelenible  in  this  iustantre  to  absori)  tlie  hydrocyanic  acid  in  u  dilute 
solution  of  silver  nitrate  that  has  been  fnintly  aeiditietl  with  nitne  acid.* 
The  hvdrocyanic  acid  is  pivcipilal^'c]  l^ual)titali^  ely  as  silver  cyaidd. 
The  |>rtH-ipitalc  is  iiltertil  olf,  \\a*-lifd,  sn>|H-udL'il  in  water,  and  decom- 
{Hi-it'd  with  liydrochlctnc  acid/  Alter  lillcring  olf  the  silver  chlt*rid  tlie 
fluid  is  neutralized  with  caustic  potasli  ami  siibnutte*!  to  tc^t,-  that  are 
not  vifinteil  by  the  presonee  (^f  potassium  cldori*!.  In  vafie  pfuxMiin^ 
has  berMi  acrnmplishHl  witfi  mcrrnric  evatiid  it  is  necessirv  to  iltM'om- 
p>se  this  eoni[><auHl  hv  tin-  adtlition  *f\'  a  little  snlplaircled  liytln>p-u 
water  liefore  the  dtstillatiini  is  undcrtakrn,  and  the  employment  or 
omission  of  sodium  bicarbonate  is  detonnin^tt  by  the  pi-esenee  or  absence 
of  double  evfini<ls/  The  use  of  silver  nitnite  in  this  <Hise  for  tlie  absorp- 
ti(»n  of  hvih'orvaine  acid  is^  of  course,  inadniissiljle.  Fieekwits*  metluMl'* 
oi'  ivmoviny;  niereiiric  t-vanid  directly  Irom  the  tissn<s  with  ether  «)ffers 
serious  ex|H'rimcntnl  dithcnlties. 

Tests. —  L  A  p^irtioii  of  the  snspccte<l  fhiitt,  which  may  l»e  alkaline 
orneiitnd,  is  treatetl  with  a  small  <|uantily  of  a  frcsljly  prepared  mixiurt* 

<  Lor.  rtt. 

*  Dmirendorfr,  Ermittefuntj  von  Qifteu,  Guttiiigen.  1895,  p.  71  ;  BiiH'lioff,  Ber.  d.  d. 
chem.  Of».,  vul.  xvi-,  j>.  ]361. 

*  Airman.  Zrilnchr.  f.  nnnl.  Chem.^  vol.  xi.,  p.  SfiO.  *  Struve,  htc.  Hi, 

*  AiUnnriotl;,  Arrh,  fi.   Pharw.,  vol.  ccxxxi.,  p.  107;  Her.  d.  rf.  cfiem.  Cm,,  26 
Kot'..  p.  727;  Naudin  und  Montholow,  */««/.,  vol.  ix.,  p.  1438. 

*  .lunjuomin,  An/t.  Ur  chim.  rt  *lr  phyn.  (5),  vol.  IV.^  p.  18I>. 


'  BtVliainp.  JnhrrMh.  d.  Chem.^  l8o3,  p.  080 


•  Aiitwnrit'lh,  U*c.  cit. 


*  Arch.  d.  fhnrm.j  vol.  xxi.,  p.  576. 
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of  ft'iTMUs  sulpliatf  aii<I  fprrio  olilorid.  Unless  the  material  was*  origi- 
nally alkaline,  a  «iri»p  or  two  i>t'«U!stio  thh\:i  is  now  added  and  the  isohi- 
tion  is  warmtHl.  l'|>t>n  aeiditi«ition  with  hydrochUirie  ueid  Prussian 
hhie  i?4  imnuxiiatf'ly  jnvcipitatCH:!.  The  reartinn  as  described  will  show 
the  pr^euee  of  liydnjcyanic  acid  in  a  dilution  of  1  :  oO,0<iO.' 

2.  A  few  drops  of  the  fluid  are  made  alkaline*  if  ne'^essary  and 
evap>mtC'd  to  diyness  in  a  |H>reelain  dish  with  a  small  i|uantity  of  yel- 
low aninmaiimi  sulphid.  The  residue  is  taken  np  in  a  sinall  (piantity 
of  Very  dihite  hydr»x'hlorio  acid  ;  the  solution  is  immediately  (iltered 
and  tnnited  with  a  trace  of  ferric  el*lori<l.  The  retl  ctilor  thus  pntdiu-ed' 
is  <lne  to  the  tonnatiou  of  ferric  snl]>lu>eyanatc  and  serves  for  the  <letec- 
tion  of  hydrocyanic  acid  in  a  dilution  of  1  :4,<HH),0{>0.*  It  is  possiblts 
for  this  test  to  yield  a  (xisitive  result  wlieiv  other  tests  for  hydnM-vaiiic 
acid  fail.  In  such  a  case  the  nnl  color  is  itniliahly  attrlhutalde  to  the 
presence  of  sulplioeyauic  acid  originally  in  the  distillate,  and  a  m^t;ond 
test  should  be  made  withiuit  using  ammonium  snlphid.'* 

3.  The  sus|K*ct*'d  fluid  is  treatnl  in  turn  with  a  dilute  stdutiou  of 
))i>t;issium  nitrite,  a  Uii*.v  of  ferric  cldorid,  and  a  suHicient  amount  of 
dilute  sidphurlc  acid  to  pro<luce  a  yellow  enlor.  The  mixture  is  warmed, 
(NMik^d  ai:!^un,  and  the  cxcmss  of  in»n  is  precipitattnl  with  ammonia.  The 
rtuid  will  ctintain  i^itassium  nitrnprnssiate,  which  can  be  n*co^nize<l  by 
the  violet  color  pnNlue«:Kl  up*>n  the  addition  of  ammonium  sulphid. 
Vortman  claims  jlm  the  limit  to  the  sensitivenes6  of  this  rwiction  a 
dilulitmfif  I  :  312,000/ 

4.  Ten  mi!li«^nims  of  ferrous  ammonium  sulphate  and  10  eeuti^nuna 
of  uniuimu  acetate  or  coIkiU  nitrate  are  dissolved  in  ')0  ex.  of  water. 
One  cubic  centimetiT  of  the  reaj^ent  is  placL-d  on  a  while  iHM'crlaiu 
8urtaco,  ami  a  drop  of  the  susjuvieil  solution,  which  slii*idd  be  neutnd, 
is  added.  In  case  a  cvanid  is  present,  a  purple  color  or  a  puq>le  pre- 
cipitate will  result/ 

5.  The  Inllowiug  test,  which  was  first  accurately  described  by  Schon- 
bein,-  is  a-iually  appli»sl  to  siis|H'nted  orpinic  nmtter  Ix'forr  any  attempt 
is  made  to  isolate  the  pois)>n  by  distillation.  The  material  under  exami- 
nation is  placed  in  a  snirdl  Hjisik  and  neidititil  with  tartaric  acid.  The 
mouth  of  the  flask  is  cIosihI  by  a  titrhtly  fitting  cork  whoso  lower  sur- 
tac<'  is  provided  with  a  slit  into  which  is  inserti-^l  a  pii'ce  of  filter-paper 
that  has  l>ecn  wet  in  turn  with  o  per  c<*nt.  tincture  of  ^uaiacum  and 
0.1  per  cent.  copjKT  sulphate  solution.  On  standing  for  a  while  in  a 
uiirm  place  the  filter-paper  assnnu'^t  a  fine  <lecp  blue  (v^lor  if  hydro- 
cyanic acid  is  present.  The  sensitiveness  of  tlio  reaction  is  such*  that 
one  cnn  scaixvly  ex|)i*<'t  to  show  hydrocyanic  acid  Avhen  this  test  fails, 
but  the  blue  color  is  producwl  by  a  e*>m|iaratively  larjre  numlH*r  of 

'  Link  nnrl  M<*M-k«<l.  Zritru-hr.  f.  nntif.  Chem.,  veil.  x\\\.,  p,  45.''i ;  Almfn,  i*ti/..  vol. 
xL,  |i.  »»10;  <:iir<.-y  Lon,  Amer.  four.  Sri  .  I87ri.  iv  1L*2. 

'  Almon,  foe.  rif.  '  iJHiii;,  Ltrhig's  AnntUeu^  vol.  Ixi.,  p.  126. 

*  Link  ftiid  ^I.»okol,  /or.  cit.  *  Stnivi*.  lor,  rif. 

*  yf»tUifHh.  f.  Chrm.,  vol.  vfi..  p.  41«. 
'  C-mry  L«i.  loe,  cU.t  Jahrr^b.  tif^f  Chnn,^  1^76,  p.  ftfi*. 

*  Jour.  f.  ftrnk.  Chrm.,  vol.  cvL,  ».  2*W. 

*  .Million,  Iff.  at.;  Link  tii\d  MuckcI,  /m.  fit 
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Bubstaiiccs,'  amoug  others   chloriD,  brorain,  nitrit    fumes,  ozone,  and 
aiiinioiiiu. 

ti.  On  treatment  witli  silver  nitrate  and  nitric  acid  soluble  cyanide 
yiol*!  a  prccifiitato  of  silver  cvjinid,  t'asily  8f>liihle  in  animnnia  ur 
Sfidium  tliiosul|>luite.  Under  fuvomble  conditiitnn  the  pnxipitatc  will 
consist  of  clusterii  of  mdially  coucctitric  neetlie*.  When  8Uch  is  not 
the  case,  the  jiubstance  can  Ix;  distiugnishiHl  from  silver  chlorid  a* 
follows:  The  |)recipititc  is  filtered  off,  wu^hetl  with  atenhol  and  ether, 
and  ])Iaced  in  a  narrow,  dry  test-tube  with  a  little  iotlin.     On  gently 

heating,  cyanogen  iodid  subliuics^  and 
h  depoj^itcd  on  the  cold  |xirt  of  the 
tube  in  iK-antiful  |KiK*-re<l  crystals.* 
7.  To  a  snmll  quantity  of  a  1  to 

4  p<'r  cent.  a»|Ui^)n.s  solution  of  blomi 
is  a<ided  a  trace  of  a  dilute  solution 
of  fKJtassium  fcrricyanid.  The  color 
changes  to  brown,  and  the  solution 
shows  the  well-known  abMiqUion 
s|Krtnirn  of  niethemoglobin.  U|>ou 
the  addition  of  a  dinp  of  a  neutral 
solution  of  a  cvanid  the  color  l>e- 
comes  bright  n-d  and  the  spectrum 
of  aietheniogloljin   disupj^Hjars.** 

Estimation.* — The  sr)lutit)n  in 
which  h}ilnH'yanic  atrial  is  Ut  l>e  dt^ 
tcnnincd   is   Ircnlwl    with    fi  c.c.   of 

5  |)er  cent,  solution  nf  potassimn 
imlifl.'  Tenth  normal  nilvcr  nitrate  solution  is  adtled  from  a  buret 
a  drop  at  a  time,  and  with  continual  stirring.  At  the  apiieamnoe  of  a 
fvernianent  cloud  in  the  li(]iiii]  the  ndditioti  of  silver  nilnite  is  dis(sm- 
tinut*d/'  Out'  c.c.  of  tenth  rionuul  silver  uitratc  convs|M)nds  to  0.00»j3Dt> 
gram  of  hydrocyanic  acid — 


no.  64.— ^'rysula  of  silver  rvauid  from,  very 
wcuk  bydriH'yaulcacid;  x  MO. 


BtriMig  Jimnionia  and   2  c.c.    of  u 


AgNO,  +  KCN  -  AgCN  +  KNOj. 


> 


Tn  the  gravimetric  determination  f*f  hydixicyanic  acid  the  materiid  is 
distilled  over  lH>rax  U*  remove  tnices  of  4'hlorin,  and  the  distillate.*  is 
trcntnl  Willi  an  cxci'ss  t^f  a  <liliite  stilutiou  (tf  silver  nitrate  that  <Nin- 
tains  a  tnicc  of  nitric  acid.  The  prccipjtati'il  silver  cyani<l  is  ci>l!eclcd 
on  a  weighed  filter,  tlnjroughly  washed,  drieil  at  100°  C,  and  weighed. 

*  Struve,  /f>c.  eit. 

*  Blvth.  Poimnx^  London,  1895,  p.  205. 
■  Koltert,  Lrhrhufh  dfi-  Iniorikationen,  Stutt(:art,  1898,  p.  518. 

*  Lip^i[;j,  J.irhitf'H  AnuoUn^  vol,  Ixxvii.,  p.  102. 

*  Denigt'8^  Ann.  fU  rhxm.  rt  de  phys.  [7],  vol.  vi.,  p.  381 ;  Shurwood,  ./oiir.  Amer, 
Chem.  Soe.,  vol.  xlx.,  p.  400. 

*  See  ftUo  Gregory-,  ZtiUckr.  j,  anal.  Chetn.,  vol.  xxxiii.,  p.  80. 
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BENZENE. 

Benzene^  (benzol,  QH^)  is  &  colorless,  very  inflammable  liquid, 
boiling  at  80.5^  C.  (176.9°  F.),  which  is  obtainwl  from  coal-tar  by  dis- 
tillation. When  benzene  is  tuken  internally,  or  when  its  vapors  are 
inhaled,  a  condition  of  narcosis  is  produced ;  at  the  same  time  there  is 
a  stimulation  of  parts  of  the  central  nervous  system,  leading  to  mus- 
cular tremor  and  convulsions. 

A  number  of  deaths  from  benzene  have  been  reported  :  some  of  these 
have  resulted  from  the  ]>oison  being  8wallo\ve<l  by  suicides,  but  most  of 
them  have  been  due  to  the  accidental  inlialatiou  of  the  vapors  in  fac- 
tories. The  chief  symptoms  are  headache,  dizziness,  flushing,  then 
cyanosis  of  the  face,  hallucinations,  and  delirium,  followed  in  many 
cases  by  convulsions  and  coma.  In  one  fatal  case  a  woman  died  in 
twelve  hours  after  swallowing  about  1  ounce  (30  c.c.)  of  nearly  pure 
benzene.' 

Santesson'  has  described  a  form  of  chronic  poisoning  occurring  in 
factories  in  which  benzene  was  extensively  employed  as  a  solvent  for 
rubber.  The  chief  symptoms  resulted  from  numerous  small  hemor- 
rhages caused  by  fatty  degeneration  of  the  arteries.* 

Detection. — ^The  separation  of  benzene  from  the  tissues,  though 
somewhat  tedious,  can  be  accomplished  without  serious  difficulty  by  a 
process  quite  similar  to  that  which  serves  for  its  isolation  from  coal- 
tar.  The  material  under  examination  is  submitted  to  successive  frac- 
tional distillations,  the  dbtiilates  being  shaken  out  alternately  with  acid 
and  alkali,  and  the  fraction  of  the  distillate  selected  that  (masses  over 
between  60°  and  05°  C. 

Benzene  serves  as  the  starting-point  in  the  preparation  of  a  countless 
number  of  characteristic  aromatic  compounds,  of  which  perhaps  the 
easiest  to  prejmre  and  identify  is  anilin.  The  oil  is  treated  with  three 
or  four  times  its  weight  of  fuming  nitric  acid  in  a  flask  under  an  in- 
vertetl  condenser,  and  enough  heat  is  applied  to  start  the  reaction.  The 
product  is  poureil  into  cold  water,  and  the  oil-<ln>ps  of  nitrobenzene 
that  fall  to  the  bottom  may  be  converted  into  anilin  by  the'  method 
given  under  Nitrobenzene. 

NAPHTAUN. 

Naphtalin  is  a  hydrocarbon  obtaine<l  from  coal-tar.  It  is  used 
often  in  the  form  of  "  moth-balls  "  or  under  the  name  of  "  tar  cam- 
phor," iis  a  iK)ison  to  insects.  It  has  been  used  to  a  limited  extent  in 
medicine  as  an  external  application  in  parasitic  skin  diseases  or  to 
wounds,  and  internally  as  an  intestinal  antiseptic  and  vermicide. 

Properties. — Naphtalin  (C,„H^  Xaphialinum,  U.  S.  P.,  naphtalene) 

'  Thi-i  substance  must  not  bo  c<>nfound<'d  with  b<>n/.in  ;  the  latter  is  a  connnercial 
product  obtained  in  refining  ordinan'  American  |X!tn>!euin. 

'  Kelynack.  Gaz.  mid.  de  Paris]  1803,  p.  641  ;  hUo  Mrd.  Chronicle,  1808-94,  vol. 
xix.,  p.  U2. 

*  Santesson,  Arch,  f.  Hjtgienr,  1897,  vol,  xxxi.,  p.  336. 

*  Santvsson,  Skand.  Arch.  f.  Physiol.,  vol.  x.,  p.  1. 
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suInMf  in  wutor.     It  melts  at  SU°  C.  (170*  F,)  and  \m\UaX  217.2^  C. 
(4:i'j'^  F.).     It  i.-i  sl(nv]y  volutHizwi  r»n  fxposurc  to  the  air. 

AlllitHJgh  naplitalin  is  f-hisswl  with  tlu-  autiseplics  of  the  carbolic 
arkl  series,  animals  pnisoni'd  witli  it  do  not  oxhilul  the  nrdiiiarv  symp- 
toms of  poisoning  hv  iminlxt's  <if  this  SL*rie.>-,  but  siitVor  fptm  tliurrliea 
and  rapid  loss  of  Hesh.  Then-  are  alt^o  .symptoms  of  parenehymatous 
nejjhritis.  One  lA'  the  rin'sl  intoivstin^'  etfeets  of  naplitalin  upon  the 
lower  aiiininls  is  the  pnMhietii>n  of  etitaract,  Other  olianj^os  in  the 
eye,  snt-h  a>  thr  appeMirtnee  of  small  lirijihl  spots  (crystaL-)  in  tlie  vitre- 
ous hnnior  and  retinii,  and  dej^enenitlsT  ehanges  in  the  retina  and  f»ptic 
nerve,  and  subretinal  effusions  als(»  iK**'ur.* 

Symptoms. — In  mild  ('ji><'>  of  p<M>4ininp  ivsidtinj^r  from  the  in- 
hahitioii  ol*  |Mi\vd('n'd  (►r  \api>ri/<-tl  naphtalin  the  symptoms  were  hea<l- 
aeltr,  malaise,  and  vr«iiuhu^.  Ap|ilj(d  to  wounds,  it  causes  burning 
pain. 

I-dirire  doses — 2  or  3  drams  (7.H  or  1 1.7  ^ui.)  daily,  for  oxam])h' — 
takon  hy  the  sti>mia4i  eause  vondting  ;  Miiidler  do.ses,  chiefly  colieky 
pains,  diarrln'a,  inid  tenesmus. 

Important  symptom.-  arise  from  the  urinary  orpnis  ;  a  Inirning 
beiissUion  in  the  urethnu  )>:nn  in  the  blad<Ier  and  kidney  region,  and, 
rmtre  raivly,  Ftran^uiy,  The  iirint  is  dark  hniwu  or  Iweomes  dark  on 
j^tandin^  :  it  contains  a-  and  ^^'-naplitoK  and  st»nH'linies  albumin.  In 
oiu'  ease  a^^ute  n*'jihi  itis  and  death  oeetUTtnl  in  Jive  days  after  the  use 
*jf  Jiaphtalin.^ 

In  one  ease  8  jj^rjuns  (O.Ti'i  ^».)  eaiised  exeessive  vimiiting  and 
pur^in;r  mid   ;rreat  abdominal   pain,  i'oll(»w<'d   liy  ne|>hritis.^ 

A  few  eases  of  injnrv  to  tin-  eornea  ar<'  rf'|Hirttii  among  Workmen 
exposeil  to  tlif  vnprirs  of  ]iitrona]iht;diii.' 

Treatment. — The  symptoms  have  usually  disii[>|>eared  on  the 
withdrawal  (A'  thi'  drn^-. 

Tests  and  Detection. — Napht-alin  may  he  isolate*!  \\y  distilla- 
ti<tn  with  steam  ami  twlraetin^  the  distillate  with  ctlier.  The  ethereal 
solution  forms  with  picric  aeid  a  yellow  crAstalline  comiH»nnd  ;  i\l 
gmm  of  dry  naphtnlin  disw»lves  without  c<dor  in  2.ii  grams  of  nieltwl 
ehlonil  hydrate,  and  remains  colorless  ai>er  ten  minutes'  wnrminp  on 
the  water-bntli  (^-(-najihtol  hiH-onics  rc<h  ^a'-najthtol  blue).  If  the  almve 
mixture  be  wnrmed  with  live  drops  of  hydr>>chlorie  a<'id,  a  pale  ros<' 
eolor  UKiy  develop  (a-na])litol  heeonies  ilark-;rrcenri^h  blue,  ^i'-na]»hlol 
yellow')  ;  if  xuic  be  nddetl  to  the  above  mixture,  a  violet  or  brown 
e<tIor  ilevelnps  («-naphtol  lMLK'omc<  blia-  violet,  ^-naphtol  tlark  brown, 
and  both  become  dnorescent  with  aUohol), 


I 


*  SHfiiii*t'h.  Hftutiburh  der  ftfa.  Antfenhtnik.,  v<il.  x\.,  pt.  U.,  p.  128. 
'  I^ewin.  Xrhetiii'irkuttfffn  t/rr  Arznr.miittrl ,  IfiOfl,  p.  Wl. 

*  One,  Chin^Hf  >/eW.   Miiffihnnry  Jour.,  18t<7,  vol.  xi.,  citt-d  in  U.  8.  DUp.,  eigh- 
teenth t'd.,  p.  81»8. 

*  See  Silex,  ZciUchr.J.  AugmUilk.^  1901,  vol.  v.,  p.  178. 
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(MLS  OF  TURPENTINE,  SAVIN.  AND  CEDAR. 

A  number  of  plauts  belonging  to  the  G)nifer8e  contain  volatile  oils 
that  are  of  some  interest  in  toxicology ;  the  most  important  of  these 
are  the  oils  of  turpentine,  savin,  and  cedar. 

OIL  OF  TURPENTINE. 

Oil  of  turpentine  (Oleum  Terebu\thin<Ty  U.  S.  P.)  is  a  volatile  oil 
distilled  from  turpentine,  the  latter  {TerMnthina,  U.  S.  P.)  being  an 
oleoresin  obtained  from  Pinus  palustris  and  other  species  of  Pinus. 
When  pure,  oil  of  turpentine  is  composed  of  one  or  more  terpenes,  but, 
as  usimlly  seen,  it  contains  oxidation  products  of  these  hydrocarbons. 
It  is  a  light  yellowish,  highly  inflammable  oil,  moderately  soluble  in 
alcohol,  and  very  slightly  so  in  water.  It  has  a  hot,  burning  taste, 
and  when  applied  to  the  skin,  causes  irritation  and  redness.  It  is  ex- 
tensively used  in  the  arts  as  a  solvent. 

Poisoning  with  oil  of  turpentine  has  resulted  from  its  use  in  medicine, 
as,  €,  g,,  an  anthelmintic,  or  has  been  due  to  accident  or  occasionally  to 
the  use  of  the  substance  for  the  purpose  of  suicide  or  for  securing 
abortion.     The  vapors  are  also  poisonous. 

When  a  large  dose  is  taken  internally,  there  is  a  sensation  of  warmth 
in  the  throat  and  stomach,  followed  by  abdominal  pain,  vomiting,  and 
diarrhea.  The  pulse  is  weak,  and  the  respiration  becomes  slow  and 
irr^ular;  then  follow,  in  some  cases,  nervous  symptoms— excitement, 
muscular  incoordination,  and  convulsions — and  death  in  coma.  There 
is  usually  great  irritation  of  the  urinary  tract,  as  shown  by  strangury', 
hematuria,  albuminuria,  and  otlon  painful  erections.  The  urine  has  the 
odor  of  violets.  Sometimes  there  is  complete  suppression  of  the  urine. 
Various  forms  of  skin  eruptions  have  been  described. 

Severe  poisoning  may  result  from  the  long-continued  inhalation  of 
the  va])ors  of  tur|>entine,  as  by  |iaiuters  or  vaniishers  or  by  those  who 
sleep  in  freshly  varnisheil  rooms.  The  symptoms  are  headache,  dizzi- 
ness, bnmohitis,  and  often  irritation  of  the  kidneys.*  Tolerance  is 
readily  established. 

The  lethal  dose  of  the  oil  of  tur|)entine  is  not  known.  An  infant 
fourteen  weeks  old  died  in  fifteen  hours  after  taking  half  an  ounce 
(15  c.c.)  of  the  <lrug.^  In  another  case  an  infant,  aged  five  montlis, 
died  soon  after  tiikiug  a  teasp(K>uful.  On  the  other  hand,  an  infant  of 
fourteen  months  rect>vered  after  talking  4  oimces  (120  c.c).  A  woman 
tlietl  in  a  few  hours  from  about  fi  ounces  (ISO  c.c.).' 

The  treatment  consists  in  the  evacuation  of  the  stomach  and  the 
administration  of  stimulants.  Little  is  known  about  the  postmortem 
appearances. 

OIL  OF  SAVIN. 

Savin  (S<ih{mi,  U.  S.  P.)  is  the  tops  of  Junipents  Sdbina,  an  ever- 
green growing  in  Euroi>e  and  sjiid  to  occur  also  in  the  northern  part  of 

'  Roinhard,  Dmtsch.  med.   Wochfnschr.,  1887,  vol.  xiii.,  p.  250. 

»  Miiill,  Lnnret^  IHfJO,  vol.  i.,  p.  360. 

*  Maund,  Amer,  Jour.  Med.  Sei.^  n.  8.,  1858,  vol.  xxxvi.,  p.  561. 
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the  United  States?.  Tlit*  active  princijile  is  contaiiie<l  in  an  oil,  Olatm 
Sfiliiiur  (U.  S.  P.),  which  is  el(t.«cly  rehited  to  the  oil  of  turpentine ; 
like  the  hitter  it  i>  a  |>i»wertiil  hK'4il  Irritant. 

The  tops  of  savin,  in  the  tiinu  of  a  decoctioD,  have  been  use<I  by 
the  laity  fn»m  the  ini>rit  luicieut  limes  as  an  abortifaciont ;  more  recently 
the  oil  has  liecn  used  for  a  .similar  jiur|K»6e.  Mfist  cases  of  death  from 
savin  have  n'siilted  fmni  t^ueh  i\  ]>r:K'tice. 

The  sjrmptoins  '»f  siivin  |j<«is<»uing  are  violent  abdominal  |iains^ 
bloody  vomiting  and  purging,  diminution  of  the  urine,  which  may  be 
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Fto.  65.— S«rin  (Junipem*  Mbtno). 

bloody,  strangury  or  anuria,  irrcj^ular  respinitiou,  unconciousness,  con- 
vulsions, and  ilcjith  iu  eolliipse.  Abortion  fn'(|uently  ^x'oui's  in  pregnant 
women,'  but  it  Is  dcailitful  whether  savin  has  any  sjieeifie  action  upon 
the  uterus,  although  it  is  used  in  tnating  iiUK'nt^rrliea  ;  the  abortion 
may  be  the  indirect  nisult  of  the  hyjH'rtituia  of  tlie  jK'lvic  i»rg:ins  ouise<l 
bv  the  irritation  of  tlie  intestines.  In  a  numlx'r  of  cases  ilcath  lias 
occurred  without  expulsion  of  tlie  fetus. 

•  Sunte*=Fon  {Ska»(f.  Arch.  f.  Ffnjxif*f.r  HK)1,  vol.  xi. 
whicli  u  wnumn  XfnM  stniill  dopfs  nf  sftviti  fur  li  |rf'rio(l  o 
thp  Ituit  doFf  a  iivr  Tiiniilhs'  fetii^,  siiid  lu  Ix-  niacerntftl,  was  t-xpi-llwl.  Tli(»  quwtion 
eumo  up  in  court  whelh*?r  the  ab()rtion  could  In.-  nttnbuted  to  the  s^Kvin  ;  the  evi<lenc« 
se^ma  tci  be  against  ^uch  a  view  {»wi  Lcwin  and  Hrcnnig,  Die  FruchUibtretbung  durch 
Qifte,  Berlin,  189«}. 
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Fatal  Dose  and  Fatal  Period. — As  the  victims  usually  gather 
the  tops  of  the  plants  themselves  and  make  an  infusion,  of  which  they 
drink  more  or  less,  it  has  not  been  possible  to  determine  how  much 
savin  is  required  to  produce  death ;  moreover,  in  most  cases  much  of 
the  oil  is  volatilized  by  the  boiling.  The  medicinal  dose  of  the  oil  for 
non-pregnant  women  ia  from  5  to  10  drops.  A  medical  man  in  England 
who  gave  a  pr^nant  woman  14  drops  of  the  oil  daily  divided  into 
three  doses  was  convicted  of  administering  the  drug  with  intent  to 
procure  miscarriage.* 

Death  may  occur  in  twelve  hours  or  it  may  be  delayed  for  two  or 
three  days.  In  a  case  described  by  Blyth  ^  a  woman  died  in  about 
twenty-six  hours  from  an  unknown  quantity  of  infusion  of  savin  tops. 
Postmortem  the  pharynx  was  found  reddened  and  the  gullet  congested  : 
the  stomach  was  congested  and  contained  savin  tops.  The  odor  of 
savin  is  usually  noticed  in  the  stomach  and  sometimes  in  other  organs. 

The  treatment  consists  in  the  evacuation  of  the  stomach  and  the 
administration  of  demulcent  drinks ;  stimulants  may  be  necessary  in 
the  stage  of  collapse. 

OIL  OF  CEDAR. 

The  tops  of  Juniperus  virginiana,  the  red  cedar,  a  tree  growing  in  all 
piirts  of  the  United  States,  are  often  substituted  for  those  of  Juniperus 
mhina^  from  which  they  are  distinguishable  with  difficulty.  Red  cedar 
contains  a  volatile  oil  that  is  very  closely  similar  to  that  of  savin ;  it 
has  been  used  as  an  abortifacient  and  for  suicidal  purposes  with  fatal 
results.'  S.  C.  Wait*  reported  4  cases  of  poisoning  by  cedar  oil.  In 
3  of  these  cases  the  poison  was  taken  for  the  puq>ose  of  securing  abor- 
tion ;  in  none  of  the  cases  was  the  fetus  expelled,  while  in  2  of  them  the 
woman  died.  In  the  fourth  case  the  poison  was  taken  with  suicidal 
intent,  the  patient  recovering.  The  symptoms  in  these  cases  were 
burning  in  the  stomach,  vomiting,  convulsions,  coma,  and  a  slow  pulse. 
The  vomited  matter  smelt  strongly  of  cedar  oil.  After  death  evidences 
of  gastro-intestinal  irritation  were  found.  In  the  2  fatil  cases  death 
o(vurred  in  about  an  hour  after  the  ptiison  was  supposed  to  have  been 
t;iken.  One  of  the  patients  who  recovered  had  taken  a  large  tea- 
s|x>onful,  the  other  an  ounce,  of  the  oil.  The  treatment  consisted  in 
the  administiution  of  emetics.  The  doses  in  the  fatal  cases  are  not 
stated. 

In  a  case  reported  by  Brown*  a  pregnant  woman  recovered  after 
taking  J  an  ounce  (15  c.c.)  of  the  oil  of  ce<lar;  bloody  matter  was 
vomited  and  there  were  convulsions,  followed  by  stupor.  There  was 
suppression  of  the  urine  for  thirty-six  hours.  Alx)rtion  did  not  occur. 
An  entirely  similar  case  is  reported  by  Holley. 

Bolles  reports  a  case  in  which  a  woman  died  twenty-six  hours  after 

»  Med.  Timf4t  and  Qtiz.,  1852,  vol.  i.,  p.  404.  »  Blyth,  Poisons,  189o,  p.  459. 

*  Ellyaon,  Therap.  Gas.,  1890,  vol.  vi.,  p.  371. 

*  Wiiit,  Bonfon  .\ffd.  arid  Surq.  J'tn:,  1849,  vol.  xl..  p.  409. 

*  Brown,  Mai,  AVwj?,  1893,  vol.  Ixiii.,  p.  15. 
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liquid  acid  proved  fatal  in  t\v<i»ty-three  hours  to  a  girl  of  sevontwnJ 
It  i.s  said  that  niot*t  caM*:*  in  wliich  (JO  jj^niins  (.S.9  gin.)  oi'  the  arid  wore 
taken  uiid  retained  and  the  pnjjK-T  trt^tnient  was  uot  given  endwl  iaUillv. 
Six  or  7  grains  (0.44  gm.)  have  caused  severe  .syuiptunis.  On  the  other 
hand,  recovery  has  frotjUently  followed  the  taking  of  1  ounce  (IK)  c.e.). 
In  *ine  eofto  abortion  ucturrLHJ  after  1  J  ouiurs  (-lo  e.e.),  Init  tlie  girl  re- 
eovert^d.'  In  anothL-r  e4t.se  a  patient  reet»ven*<l,  under  wry  j>rompt  treat- 
ment, from  '*  nearly  an  ounce  and  a  half."  '^  TJie  fatal  do.se  deiK-nd* 
largely  u]>on  the  [)roniptiiess  with  whicli  ti'cattnent  \»  given. 

Yvry  small  cpKintitirs  of  ])lienol  when  intnxhu-t^l  into  Wf)und.»-  or 
into  the  Uwly  eiivitics  will  enn^e  dtyitli.  Tliu>  in  one  ("a-^e  a  uti-rinr 
douche  containing  1  dram  (-KH  gm.)  ftf  carlHflic  afjd  to  a  quart  of  watvr 
caused  tile  death  of  a  woman  in  one  hour  and  fcjrty  minutes,  fdtliongh 
much  of  the  liquid  was  returned  ;  the  ^ymptoIJi^  were  thirst,  vomiting, 
rise  of  tempt -nit  MIX'  to  10s.r>'^  K.^  and  viok-nt  tit'lirium.'  From  15  to 
tM)  grains  (1  to  '•)  gm.)  may  hv  rcgardiil  as  a  fatal  dose  under  eiich 
cinninistance.s.  A  little  more  than  3  gniins  (0,2  gm.)  injected  into  the 
rectum  i>f  a  child  age^l  eight  uiused  sin'cre  jmisoning.* 

F'atal  Period. — The  eoiirse  of  caiholic  M<'id  |M»isoning  is  ra)>id. 
In  a  hirge  jtercentage  of  cases  denlli  rircuis  withiu  lUie  or  two  hours 
and  it  is  not  oi'tt^n  dclnycd  more  than  txvrKr  hours.  After  very  large 
doses  deuth  may  occur  williiu  a  few  minutes.  In  one  case  a  girl  of 
ftevcnteiui  diwl  within  ten  minute-  alter  taking  ahoul  1  oimce  {W  c.c.).'" 
In  another  case  ahnut  a  tjuart  of  the  crude  acid  wri:-  swallowt^h  hut  death 
did  ni»t  tnke  j^lace  for  seven  lionrs.  In  exeeptionnl  cases  <leath  n»ay  he 
dehiyed  for  sixty  hours,  or  even  for  four  or  five  days.  Death  may  n'sult 
after  fieveral — f.  <7.,  six — days  i'roni  jmeumonia  ciuised  hy  the  aspiration 
of  vonn'ted  matters  into  thv  lungs  during  uncuusciousucss/ 

Dentil  mav  oecur  within  a  v*'rv  i'ew  niiinnes  alter  the  extenml  npjdi- 
cati<m  of  ejirbolie  acid,  or  it  may  be  delaye<l  for  seveml  days. 

Treatment. — If  the  poison  has  lx;en  swallowed,  the  stomach 
fihoidd  he  wiished  out  with  warm  water;  evacuatinn  of  the  stomach 
l»r  emetics  is  nuu'h  less  sntisfnetory.  In  siimc  eiises  emetics  fail 
entirely.*  Lime  sus|xMj(led  in  syrup  has  been  highly  reconimcnde<l  in 
the  hope  that  an  iusohdile  ci^mpinitid  may  Ix'  foinunl  in  the  stomach. 
JSikIIiuu  sulphate,  which  has  als<i  been  reeommeuded,  s»'ems  to  be  of 
little  use  except  in  ho  far  as  it  act."*  as  a  purgative,  (ireat  IxMielit  seems 
to  have  followed  the  administration  of  milk  or  white  of  tggs  ;  these  ,ict 
not  only  as  demulcents,  hut  the  albumin  combim^s  with  the  pbeu«d  to 
form  oom|x>unds  that  do  not  dissolve  etisily.  In  cases  of  cimm  warm 
balhs  with  cold  afTiisions  do  uuich  goo<L  Canliac  and  respirat4»r\-  stim- 
ulants an-  also  indicated.      Sometimes  artifirial  respir:itiou  is  neeessiirj'. 

'  Wilkinson,  Therap.  Gnz.,  3  b.,  1892,  vnl.  viii..  p.  220. 

'  Tiiliiiferro,   Wrekly  Mfl  Iter.,  1H88.  vol.  viii.,  p.  r*r-,. 

■  Ca^^^idv,  Dnminum  Mrd.   Mtmthtu,  IftiHl.  vol.  VI.,  f).  488. 

*  Eiimuiids,  MM.  nud  Sur<f.  Rpftv'rtcr,  I8H1,  vol.  Uii.,  p.  346. 

*  MM.  Rcc.y  v»»l.  xxviii..  p.  *i01. 

*  Marwnod.  Autdral.  Med.  Oaz,,  1808,  vol.  rii.,  p.  78. 
'  Schleicher,  Dcuisrh.  tned.   Wor.kmschr.,  1891,  vol.  xvii.,  p.  9. 
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HTOMAni    AND    t'Pl'Ktt    roBTION    OF   8M\I.L     lNTI>TrXK    AKTKE    PotWXIKO    WITH    CAS- 

mn.w  Acid  (Von  IIofmann). 

A  niiui  of  lU'ty-oiif  yt>un3  took  »b<iut  K)  o.i'.  (iH'twt'rii  2  smd  3  fluidounces)  of  90  per 
VGiit.  ciirholic  arid.  Hu  vomited  iiiiinediHttdy.  iM'canif  tine<>ii!4cioii!«,  and  diud  at  the  eod 
ot  ubtmt  liiiU'  uii  hour. 

At  tlic  |M>KtinMrfi'iM  i*x:iniiiiuti(iit  tlu-  lips  uu'iith,  and  pluiryiix  wt>rv  fouud  corroded 
and  of  a  Kfi^vi'^li-niiitt' riilur.  TIu-  i>iiillu>1iuiii  of  tiu*  csu|ilia>;iis  was  arranged  iu  white 
loniEitiidiiial  fnlds,  (hroii};h  which  tht*  iiiuroiis  iDciiihruiii-  shuuvd  pale  red  in  color. 

The  .stoiiiat'h  wu-t  iniich  distt'U<led  ntid  oontaiiM-d  alxHii  r><K>  cc.  laUoiit  17  lluidouncua) 
of  :i  \vht-y-liki>  Ihiid  huviti^  u  disliiit-t  odor  of  carholii-  ai'id.  The  iiiunmif  membrane  of 
the'  Mtniiiarh  w:i>.  |iali>  nd  and  pr(>.<%iMitrd  pniiiiiiiriit.  wrll-flll<:d  vi-ssids.  The  filiidua  of 
tht*  stuniai'h  shtiiri'd  no  niarkod  alteration,  hnl  in  tht'  rt-ffion  of  the  pylorus,  as  also  alnnj; 
the  h>.SNt:r  <uirvaturr,  the  mucous  nicinhraui-  was  arrauKcd  in  ripid  foldM,  thickened,  of  a 
fcntyish-rbd  color,  witli  ntilky  wliitc,  cloudy  I'pithclium.  This  cauterization,  fciving  an 
appearance  as  thouuh  the  tissnc  wen*  cook«'d,  penetrated  in  certain  placeas  to  the  peri- 
tonciim,  and  it  als«t  alfect^^d  the  suij«>rncial  )>orlion  of  the  adjoiniii}!  surface  of  the  liver. 
It  increased  in  intensity  toward  the  pylorus,  and  enntinned  uniformly  through  the  entire 
dumlenuin  to  the  In'^iuiiing  of  the  jejunnm,  where  the  mncons  memhraae  again  became 
soft  and  rehired. 

The  Rlight  eauteri/jition  of  tht^  rttoniach  as  a  wlude  is  accounted  for  by  the  fact  that 
it  was  well  tiMed  with  lluid  at  the  time  the  poistm  was  taken. 
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Much  has  been  said  recently  about  the  use  of  alcohol  as  an  "  anti- 
dote" to  carbolic  acid.  Dr.  Phelps*  stated  in  1899  that  Dr.  Powell 
Iia<l  observed  that  the  escliarotic  action  of  carbolic  acid  in  wounds,  on 
the  hands,  and  on  mucous  membranes  could  be  prevented  by  the  use  of 
alcohol.  It  has  also  been  shown  tliat  the  danger  of  absorption  of  car- 
l)olic  acid  from  wounds  and  other  surfaces  is  much  less  if  the  acid  is 
washed  off  with  alcohol.^  According  to  Honsell,'  the  explanation  of 
this  action  is  that  the  carbolic  acid  is  very  soluble  in  alcohol,  and  so  much 
of  it  is  removetl.  These  observations  have  led  to  the  use  of  alct>hol  as 
a  remedy  in  cases  in  which  csirbolic  acid  has  been  taken  internally ; 
some  extnionlinan'  results  have  been  claimed  for  this  metliod  of  treat- 
ment. From  the  present  state  of  our  knowledge  it  seems  verj'  prob- 
able that  the  best  meth(xl  of  treating  a  case  of  airbolic  acid  poisoning 
would  l>e  to  administer  alcohol,  provided  the  stomach  could  be  washed 
out  immeiliately  afterward.*  To  administer  a  large  dose  of  alcohol  and 
to  leave  it  in  the  stomach,  as  has  l)een  done,  would  seem  to  be  an  ex- 
tremely dangen»us  practice.  It  is  true  a  number  of  cases  have  been 
reportetl  in  which  this  was  done  and  the  patients  have  recovered,  but 
there  is  no  reiison  to  suppose  that  the  alcohol  acts  in  any  sense  as 
an  **  antidote."* 

Postmortem  Appearances. — When  the  poison  has  Ixm^u  taken 
by  the  stomach,  there  may  be  brownish,  shninken  |)atclies  on  the  skin 
about  the  mouth.  The  mucous  membrane  of  the  mouth,  esophagus,  and 
stomach  may  he  white,  corrugated,  and  |)artly  detache<l,  and  the  edges 
of  the  affected  parts  are  often  hyperemic ;  if  the  case  is  one  of  long 
duration,  these  patches  are  red.  In  many  cases  the  mucous  membrane 
of  the  stomach  and  intestines  is  reddened  and  inflamed  (see  Plates 
9  and  10).  The  urine  is  usually  of  a  dark  or  dark-greenish  color.  The 
odor  of  the  poison  may  be  noticed  in  the  body  and  in  the  urine.  The 
hUiod  is  usually  (Lirk  anil  fluid ;  the  brain,  the  meninges,  the  lungs,  the 
liver,  and  the  spleen  are  often  congested. 

Cases  of  Carbolic  Acid  Poiso\ik<». 

Case  1. — Woman,  agetl  sixty,  took  2  ounces  {(JO  v.v.)  <>f  pure  carbolicacid.  Was 
found,  shortly  afterward,  unconscious ;  pulse  tliready  an<l  scarcely  perceptible ;  ex- 
treme dyspnea;  lips  cyanotic;  conjunctival  and  puidllary  reflexes  absent.  Rectal 
temperature,  !Mi°  I*.  A  stomach-tube  was  introducea  into  the  pharynx  and  4  ounces 
(120  c.c.)  of  alcohol  were  poure<I  in.  After  two  or  three  minutw  the  tube  wai*  intro- 
duced into  the  stomach  and  tlie  orpan  washed  out  with  warm  water:  the  washinu: 
was  repcato<l  with  diUited  alc<diol.  Signs  of  improvement  quickly  ap])eare(L 
Strychnin  and  other  cardiac  stimulants  were  adnunistered.  In  an  hour  and  a 
half  the  patient  was  cheerful  and  felt  little  discomlort.  The  urine,  which  had  to 
be  drawn  off  with  a  catheter,  was  brownish  black,  but  contained  no  albumin. 
Recovery  was  complete  in  three  days.* 

Cask  2. — Adult  male  took  1  ounce  (30  c.c.)  of  pure  carbolic  acid.    Patient  seen 

'  AV»r  }'o//.    .1W.  J'»fr.,   1800.  vol.  Ki\.,  p.  (t2 ;  set-  also  Frazer.  M^Hmt  Rfn,ni^ 

i8o.'».  vni.  xiviii..  p.  :n. 

^  Athiin-.  AV„*  y..rk  M.>i.  J>.i/f.,  vol.  Ixx..  p.  7S0. 

*  //'•//.  z.  Ifhi.  rhir.,  HM)1,  vol.  vvx..  p.  'VIK  ♦SooCasf  1. 
*.  M.  Wiilla.*..,  .V.  J',  rnir.  liufl.  .V<'7.  Sri.,  vol.  ii.,  p.  58. 

•  Hiinaii,  Mt'/iral  hrn.n/.   1*MK»,  vr.l.  Iviii..  p.  70. 
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in  u  fewminutea.  There  was  a  f^trongtMlor  of  phenol  on  breath  ;  the  li|>»  were  stained 
white.  One-tenth  of  a  grain  (O.OCMjri  gm. )  of  apoinorphin  injected.  No  eniesis  having 
ovcurre<l,  the  di>(*e  was  reptatt'd  in  five  niinutef*,  Uut  v<imilinjr  did  n^t  take  place. 
Patient  soon  liad  diflieulty  in  swallowing;  the  faec,  which  was  at  firnt  Mushed, 
80<m  hecanie  pale  and  sliirhtly  cyanotic.  Within  a  fi'W,  [HThanfi  seven  or  eight, 
minutes  after  the  poison  was  taken  there  were  tonic  Hp^-wms  of  Ine  voliiniary  mus- 
cles with  muttering  delirium;  patient  sueuied  unconseioUM  of  hiH  s^urroundlnifs. 
A  i]uarl  of  milk  \va«  pumped  into  the  ftoniach.  Pallor  incrcawod  and  the  ImkIv 
became  Cukl  to  the  touch.  Ue:*pirali<in  labored,  pulse  w»*nk  and  intermittent, 
pupiU  contracted.  PalienL  did  not  at  any  time  c"nn)dain  of  pain.  He  wk.s  placed 
in  bed  and  various  utimulant^  were  given.  Rc.*oiraii(m  teased  about  fifty  minutes 
after  the  poison  wiia  taken.  Heart  wjw  founci  to  be  beating  feebly.  Artificial 
respiration  was  resorted  to.  In  uUmt  a  minute  (*atient  be^an  to  breathe  again 
ami  coniinucd  tu  do  8U  for  thirty  minutes,  when  botii  re^piratiun  and  heart  ceaiie<l. 
No  autopsy.' 

Isolation. — In  mnst  cases  of  poisoninff  by  airlwlio  ncul  the  odor 
is  distinctly  iioticvablc.  Tin.'  ttixlfiioy  of  the  jx*is(tn  to  eoiiilniK'  with 
fiiilphurii*  ai'itl  is  ."-lu.-li  tliat  thi*  siiiplmtcs  pro.scMil  in  iho  >ystt'ni  may  Ir* 
cutupktely  Li.-4.ll  up  ill  the  ftuniutioii  of  plieiiol  siilpluirie  ucid,  und  the 
urine  iiuder  sueli  couditioits  will  tail  t*>  yield  a  precipitate  when  treated 
with  kiritiin  cldorid. 

For  the  i>;<'hitinn  of  the  ]H>isoD,  the  raateriu]  under  examination  is 
tliunm^hly  mncrnitid  with  5  per  cent,  siilphiirie  uciii  and  Mdjnutte<l  to 
di.stillatiiHi  with  f^teain  (set*  Fi^.  24,  p.  321)  until  the  licniid  that  {la^se^ 
over  fiiils  to  respond  U*  Milloii's  test.  As  carlwdie  ueid  is  not  apprecia- 
bly s(diihle  in  jii-trolic  ether,  the  dislillnte  may  be  sliakcii  with  thi.s  sol- 
veiit  fur  thi-  rerimval  td'vari^nis  impurities "  and  the  carbolie  ;i<'id  linally 
extmetmJ  witli  etiier  or  iHMi/.ene.  As  salicylie  acid  R-spontls  to  many  of 
the  tests  for  earl>olii;  acid,  it  may  he  well  to  exehulc  this  substnntv  by 
making  the  di>tinnle  alkaline  in  the  cold  with  hCMlium  earbonale  and 
extr.H'tiii^  repeatidly  with  ether,  lender  these  otndiliims  earlMdic  aeid 
is  taken  np  hv  thi'  etlH'i%  while  niditmi  salievlato  remains  in  the  ai|ue<»U6 
Huid. 

It  should  be  m^ttnl  that  eoinhiru^l  earlH>lieaeid  is  a  nonuul  eoustittieiit 
of  the  IkmIv,  and  that  its  ainotuit  is  malerially  inerease<I  under  eertain 
jiathiiloyie  rondiTums.  It  i^,  I hefefoiCj  always  neee.ssary  tu  supph-ineiit 
tlic  extr4'mely  sensitive '^  test.s  jrJven  beU»w  Uy  a  (pjantitativedelerminati<iu. 
This  Ls  best  aeeomplishecl  by  (he  method  of  Kossler  and  Penny,  hut  us 
tlie  limits  id'  this  Ixjok  do  nr>(  admit  an  ailtHpiate  deMTiptlon  of  the 
meth<Mi,  the  reader  is  referred  to  the  oripnid  arliele  ^  and  U>  an  excel- 
lent alisirart  by  Hupperl.' 

AUhou^ii  the  analyst  may  rt.'asonubly  exjieet  to  find  the  greater  part 
of  oarbt)lic  aeitl  in  the  combined  form,  it  may,  nevertheles^j  b«]»[H'n,  and 
especially  af^er  the  injrestion  of  larpe  quantities,  that  the  pivsencc  of 
the  ]Mdst>n  in  the  free  einiditioti  may  be  ilcmonstraftsL  It  i>,  therefore, 
advisable  to  make  a  |)ri'liminin'v  distillation  of  the  material  after  faintly 
acidifying  with  acetic  a(;id.     Any  ciirlMilic  ueid  that  can  l>e  shown  in  tlie 


»  Kin?.  Mefiirai  Re^r.M,  1897.    vol.  li.,  p.  158. 

'  Jiicmisfii,  Zfitsrhr.  f.  nnnl.  Chritt.,  v«d.  xiv.,  p.  l»07. 

•  Alm^ii,  ihid.^  vol.  xvii.,  p.  170.  •  Kossler  und  Penny.  tAtV/.,  vol.  xvii. 

*  Neubauerand  Vogu!,  Analyat  */«  llama^  Wtasbaden,  1898,  p.  780. 
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distillate  under  these  conditions  must  have  been  present  in  the  uncom- 
bined  state  ^  and  will  have  greater  toxicologic  significance  than  that 
obtained  by  the  distillation  of  a  fluid  that  is  highly  acid  with  sulphuric 
acid. 

Tests. — 1.  Solutions  of  carbolic  acid  are  colored  red  when  boiled 
with  Millon's  reagent.*  The  test  serves  to  detect  1  part  of  carbolic 
acid  in  2,000,000  paTts  of  water,  but  the  red  color  is  produced  also  by- 
all  monophenols  and  by  proteids, 

2.  Solutions  of  carbolic  acid  are  colored  intensely  bluish-violet  by  a 
trace  of  ferric  chlorid.  The  presence  of  mineral  acid,  ammonia,  or  an 
excess  of  the  reagent  is  prejudicial  to  the  production  of  the  blue  color, 
and  the  reaction  fails  entirely  in  the  presence  of  alcohol. 

3.  On  warming  carbolic  acid  in  substance  with  caustic  potash  and 
chloroform  a  product  is  formed  which  dissolves  in  alcohol  with  a 
carniin-red  color.  The  color  is  removed  by  acids  and  restored  by 
alkalis.^     The  test  is  given  equally  well  by  resorcin/ 

4.  To  a  dilute  aqueous  solution  of  carbolic  acid  that  contains  a  trace 
of  an  alcoholic  solution  of  ethyl  nitrite  is  carefully  added  some  con- 
centrated sulphuric  acid  in  such  a  manner  that  the  liquids  do  not  mix. 
A  rose-colored  ring  will  form  at  the  surface  of  contact.  The  reaction 
will  show  the  presence  of  1  i>art  of  carbolic  acid  in  2,000,000  parts  of 
water.* 

5.  From  extremely  dilute  solutions  of  carbolic  acid,  bromin  water 
precipitates  white  crystalline  tribromphenoL* 

6.  On  warming  a  solution  of  carbolic  acid  with  one-fourth  of  its 
volume  of  ammonia  and  a  tew  drops  of  calcium  hypochlorite  solution, 
a  transient  blue  color  is  produced  that  returns  upon  the  addition  of 
more  hypochlorite  or  by  shaking  with  air.  Instead  of  hypochlorite 
solution,  vajwrs  of  bromin  may  Ikj  emplovwl." 

7.  To  50  c.c.  of  water  add  3  drops  of  anilin  and  dilute  from  o  to 
10  drops  of  the  mixture  with  10  c.c.  of  water.  Add  as  much  sodium 
hyjK>chlorite  solution  as  will  ser\'e  to  change  the  blue  color  that  is  first 
formed  into  a  brown,  all<»w  to  stand  a  few  minutes,  and  add  the  solution 
sup|)ose<i  to  contain  plienol  and  j>reviously  tr«ite<l  with  a  few  dro|>s  of 
ammonia.  In  tlie  ]>resence  of  phenol  a  |)i*rnianent  blue  ci>h»r  will  he 
produced.  Tliis  is  Dnigendorif's  modification**  of  Jact[uemin's  well- 
known  reaction.* 

Jacobsen  '"  claims  that  tlie  greater  ynirt  <»f  the  |Miison  will  U*  found  in 
the  blofnl  and  the  liver,  and  Jac(juemin  *'   proposes  the  folh>wing  short 

*  RcmIc.  Mahi's  Jahrrsbrrirhi  tl.  Thi^rehftuif.  ISJtl.  p.  404. 

'  Mitlon,  (nni/tffs  rrniiuH,  vol.  xxviii.,  p.  40.  IHssolve  nit'Pcurv  in  an  iH\\\\\\  weight 
of  r»3  |M'r  I'ont.  nilric  iieid.  wanuini;  gently  to  !»tart  thr  n'ttction,  ami  diluti-  iht*  pr<Hhift 
wilh  iwici!  its  vuliiino  of  water.     After  titandini;  ovrrniirht  d«H'ant  the  rU'ar  rt'aiiciit, 

^  iJuart'.^lii.  lirr.  tf.  tf.  chfnt.  Grs.^  vol.  v.,  p.  IO.'m. 

*  Lustt^arti-n.  Mottiish,  f.  C/mn.,  vol.  iii..  p.  719. 

*  Kijkinnn,  Zritsrhr.  f.  anal.  Cfirm,^  vol.  xxii..  p.  '>"*(. 

*  Landolt,  Ht-r.  ,f.  if.  rhrm.  fits.,  vol.  iv..  p.  770 :  Hfiiwiickt.  *AtV/..  vol.  xii.,  p. 
lOO't.  I  Ci.tton,  Hall,  tit'  la  .V.«-.  rV.f'm.  {•!),  vol.  xxi..  p.  8. 

"  Ennifff/iinff  mu  (}iftrti.  (Jottiriijfn.  lSli.'>.  p.  121. 

*  Zeifschi-.f.  (tnnf.  Cfwnt.,  vol.  xv.,  p.  'Mu,  ^^  IjOC.  cit.  "  /a>c.  eit. 
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metbotl  (if  pre]jarinjf  an  aloiholic  extract  to  which  hie  te^t  may  be 
ajtplird.  One  hiimlrHl  gmiiis  <if  I>1o(kI  or  fiiiclv  cut  liver  lU'c  di^stcHl 
for  an  hour  with  2  jM-r  tu  iit.  siil|»hiiric'  at-iil ;  the*  liquid  is  :«tn»iiuxl  riirmigh 
a  cKftL,  trwitrd  with  :in  i-(|ii:il  vohiiin-  of  :i()  jR-r  ri'nt.  ah'fthol,  anil  tiltertxl. 
Thirty  c.c.  of  the  rlrur  tinid  nro  iisc-U  for  the  test  given  al>ove. 

The   dihydroxy benzenes    (innM-iiUrhin,    re^orein.    and    h_vdrt>- 
*|uin<in)    liave  h4't'n    ii ^cd    to   a    Ihniti-d    rxteiit    in   inetheine    and    have 


Ciuistil  a   few  eases  of  i»ois(H)intr.      1 


ing. 


lie  svnintoni 


I>t. 


ii-e  ver\'  similar  to 


thosie  of  carlx>lic  acid  jRiisoning.  The  Mimulatin^  effect  of  theno  iKxlieit 
upon  the  nervous  H»tem,  l»owever,  is  more  marked  than  with  phenol, 
for  eonvnlsioTiH  have  oeciirre<l  in  some  eiise**. 

In  one  e:i-e  2  drains  (7.7fi  gm.)  of  ivsorcin,  taken  internally,  caused 
ci»hl  .-iweat-!,  stn|M>r  deepening  very  rajndly  into  eollap^e,  with  (H»niplelc 
ahihlition  of  n^ffex  movement.  l*he  t(  niporature  fell  to  04°  F.  ;  the 
urine  was  of  iin  olive-grt^*n  eoUr,      Kveovcrv  wa?*  nqiid.^ 

Guaiacol  (niethyl-pyroeatet-hin)  lias  «ins<'<I  a  few  deaths.-  Most 
cases  of  poisotiinjj;  lia\  e  re>tdled  i'rom  its  extenj<ive  use,  lioth  internallv 
and  externally,  in  tire  tri'atnvent  of  tuWeul*^:*!?*.  The  symptoms  are 
irritation  of  the  alimentary  tract,  loss  of  CNinseionsness,  lidl  of  tem|x»ni- 
tiire,  ;iud  i'olIapst\  Tlie  nrine  j^Ihiws  the  same  c-hanges  as  after  carbolic 
acid.  In  one  case  divitli  oet'niretl  in  u  tiil»erridou>  ]>atient  uig}it<vn 
hours  after  the  external  ajipUeatlon  f»i"»'U*  grains  (l.Ifo  gm.).-^  A  nnmU-r 
of  prt'iKLnitions  containing  gnaiacol,  or  derivative?  of  guaiacol,  have  been 
used  in  UKnlicine;  tln-ir  rlfrrts  are  similar  to  thoi^e  of  pnaiae<^l,* 

CreaSOte  consists  largely  of  guaiat-ol  and  ere<>8ol.  Its  eti'ects  ni>on 
man  are  very  >taiilar  to  those  eaMstnl  by  guaiaettl.  It  is  nstil  exteu- 
feively  a-s  an  applicatit)n  in  ttjothaehe,  and  ils  easy  ai'CvssibilitA'  ban  M 
to  a  few  eases  of  aeciilental  as  well  as^  tl^  criminal  p>iM)ning/  Alx>nt 
2  dmtns  (7.4  cf.)  can.M'd  ihi-  death  of  an  a<lult  woman  in  thiily-six 
hour-;,  while  aiiolhtM^  pativut  reeitvered  alter  drinking  U  dnnns  (22/2  e.e.).* 

Pyrogallol  (pyrogallir  aeid»  triliydroxylK^nxene,  C,jH^(OH)j)  is 
usetl,  ill  tlie  form  of  an  ointnu'nt^  in  tlie  tretitnK'nt  uf  shin  di.«etiti<»s, 
especially  of  psoriasis.  It  is  rea<lily  absorlied  by  the  skin,  e.'^ixK'ially 
froin  llie  diseascfl  skin,  ami  has  caused  a  lew  riise.-^  of  |Xpisoning  in  this 
manner.'  It  has  alsi*  liccn  usul  for  sniridid  pnr|M»se.-.  and  wihitions  in- 
tended for  photographic  pnrp tses  have  1  leen  mistaken  for  akM^holic 
litpiors,  with  fatal   rcstdts. 

Tlie  chief  symptoms  in  jioisoning  by  pyrogiUh»l  result  fn>m  the 
effect  of  tla*  poiniii  M]ion  lln'   red   liliKwl-corpuscles  ;   the   l:itter   become 

'  M(irn»n.  .\ff'f.  Timr»  ainf  Gnz.,  1881,  vol.  ii..  p.  48*J. 

"  Wvgg,  DntUc/i.   mr<l.    Wurhrnsi'hr..  Iftfi4.   vol.   xx.,   p|i.   29fl,  821  ;    this  pttpi>r  is 
aMn»rl»'d  bv  Fri«l<'nwiild,  Mnn/fafifl  Mr/t  .hmr.^  vnl.  xxxi..  p.  71. 
>  L*^win.'/.M/-ft.  ffrr  Tuj-ikid.'.  181i7,  p.  2in. 

*  Mi>fCtiu'-M<K»rhnf,  Dniiin-h.  ??tfrf.   WocJtrmvhr.,  IRM,  vol.  \\  ,  ]>.  I'lH. 

*  Munoiivrie?:.  Ann.  f/'/iyy.,  3?.,  IH82,  vol.  vii.,  p.  Kfl  :  rnrtkhuiHT.  Frirr/reieh't 
Bltttlft',  Nnrfrnhure,  IHHJi.  vol.  xxxiv.,  p.  43*1  (rmiruer  of  infants  by  creusnUM. 

« Schulw,  Munch,  mrff.  UorAmvrAr.,  1894,  p.  219;  sw  Froudenthal,  Medial 
Jlecunl.  1HII2.  vol.  xli.,  p.  4.5ti. 

'  Neisecr,  ZeUnclir.  /  kim.  Mfui.,  lg«>,  v.1.  i.,  p.  88. 
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shrunkea  and  lose  their  hemoglobin.  The  hemoglobin  is  converte<l 
into  methemoglobin,  and  the  blood,  as  a  consequence,  assumes  a  retldish- 
brown  color.  Icterus  may  follow,  and  the  decomposition-products  of 
the  red  corpuscles  cause  nephritis  with  the  appearance  of  albumin,  epi- 
thelial cells,  and  blood  in  the  urine  ;  or  the  nephritis  may  lead  to 
uremia.  These  blood  changes  lead  to  headache,  cyanosis,  chills,  vomit- 
ing, diarrhea,  and  strangury  ;  the  pulse  becomes  small,  and  the  urine 
assumes  a  dark-brown  color  from  the  presence  of  methemoglobin,  hemu- 
tin,  etc.  In  fatal  cases  the  cyanosis  becomes  intense,  tremors  develop, 
and  death  occurs  in  a  state  of  collapse. 

The  fatal  dose  is  not  known,  but  75  grains  (4.88  gm.)  contained  in 
about  '\1^  ounces  (108.8  gm.)  of  salve  are  said  to  have  been  fatal.  Banerji ' 
rei>orts  a  case  in  which  two  jiatients  stated  that  they  had  each  taken  much 
more  than  1  dram  of  pyrogallic  acid  internally  ;  the  symptoms  were  not 
very  severe,  and  recovery  soon  followed.  Smith  ^  rei>orts  a  case  in  whieh  a 
man  recovered  after  taking  120  grains  (7.8  gm.)  of  the  poison  dissolve<l 
in  alcohol,  while  another  man  who  drank  a  quantity  of  the  same  liquid 
containing  about  250  grains  (16.25  gm.)  died  in  five  days  from  symp- 
toms of  nephritis.  In  another  case  the  patient  died  in  a  state  of  coma 
in  two  or  three  days  after  taking  225  grains  (14.6  gm.).' 

The  treatment  consists  in  removing  the  poison  from  the  skin,  or, 
if  it  has  been  taken  internally,  in  washing  out  tiie  stomach.  Stimulants 
and  blee<ling,  followed  by  saline  infusions,  are  recommended.  The  in- 
halation of  oxygen  is  sai<l  to  have  been  beneficial. 

Postmortem  *  the  skin  has  been  found  colored  dark  at  the  jwint  of 
application.  The  kidneys  were  enlarged  and  were  almost  black ;  the 
pelvis  of  the  kidney,  the  ureters,  and  tlie  bladder  contained  a  bloody 
liquid.     Icterus  has  also  been  noticed. 

Detection. — Pyrogallol  may  be  extracted  with  ether  as  in  an  ordi- 
nary procedure  for  alkaloids.  It  reduces  salts  of  silver  and  mercury  to 
the  metals,  changes  ferric  to  ferrous  salts,  is  colored  violet  by  dilute 
ciuistic  |>otiish,  and  pnxhices  a  red  color  with  Millon's  reagent.  In  cases 
of  pyrogalhd  jxiisoning  the  urine  sometimes  emits  the  odor  of  trimethyl- 
amin  when  trejited  with  potassium  hydroxid. 

NAPHTOL. 

Two  nai)litols,  the  alpha-  and  beta-compounds,  may  be  formed  from 
naphtalin.  They  bear  the  siune  relation  to  naphtalin  that  carl><»lic  acid 
d<»es  to  benzene.  The  l)et4i-oomjK)und  has  been  used  in  me<licine  as  an 
external  applicjition  in  various  skin  diseases,  esiKHMally  in  scabies,  and 
internally  as  an  intestinal  <lisinfiK'tJint ;  it  is  occasionally  useil  as  a  fiwHl 
preservative. 

Properties. — ,?-nai>htol  {Xaphtofy  V.  S.  P.)  is  a  whit«  or  yellow- 
ish-white, <rystalline  powder  with  a  faint  phenol  (xlor  and  a  hot  t^iste. 
It  is  soliihk-  in  loot*  parts  of  <'old  water,  Readily  K»Inble  in  ether,  alco- 

•  Uniiirji,  /,'i/..v7.  lH<i2.  vol.  ii..  p.  SOH. 

'Smith.  I'aririr  M"f.  Jour..  IHltl,  vol.  xxxiv.,  i>.  4.'Vi. 

^  Dttk'lu'.  Im  Snnaiuf  miii.,  iHlHi,  vol.  xvi.,  p.  ill.  *  Neiftser,  loc.  eit. 
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SALICYUC  ACID. 

Salic'vlio  acid  (ortlioliytlmxylM-iiznic  aciil,  ("'^^.OH.COOH)  occurs  in 
the  tWrin  of  small,  wliiK",  iKrJle-liko  crystuLs  or  :ls  a  lijcht  tirj'^Uilline 
|>«>\vfler  ;  it  is  slifriitly  soluMo  in  cold  water,  and  very  soluble  iu  alcohol 
ami  rther.      It  lias  ;i  s\v4'<'iish,  altcTward  an  atrrid,  burning  taste. 

Must  of  the  cases  of  [xjisoniug  with  salicylic  aci<l  have  Iwen  medici- 
nal and  have  resulted  from  the  extensive  use  of  the  substance  and  it« 
salts  iu  the  tri.*atnient  of  rheiuuatisni.  It  U  often  a<ide<.l  to  article?*  of 
f(K>d  and  th'iuk  <  ji'iru-^,  milk,  l>ecr,  meats,  aitsups,  sauces,  etc.)  as  a 
pre*ervativt','  and  has  auiscHl  (oxic  symptoms  when  taken  in  this  way. 

The  symptoms  in  a  mild  case  of  i^toisoninj^,  such  as  is  sometimes 
seen  in  the  trfatiueut  nf  acute  rheunmtisru,  are  a  tilling  of  fid u ess  in  the 
head,  with  riKirintj  sounds  in  the  oars,  <liniiie?^s  <»f  vision,  profuse  per- 
spirjititut,  Confusion,  anil  didinss.  With  large  dieses  of  the  free  a<'id 
there  is  ink'use  irritiition  of  the  throat  and  stomach,  Iwiding  to  vomiting 
and  difficulty  in  swallowing ;  later  there  may  l)e  tliarrhea.  Flushing 
of  tin-  face,  distressing  dyspnai,  weak  pnl>e,  suhm^rmal  tempeniture, 
audj  in  more  severe  «ises,  o<>nvid?^ions,  »*onia,  and  jterhaps  death  in  a 
stiite  of  collapse  occur.  Delirium  ami  halhiciriati'H).-.  haveU't.'n  des<'ril>e<l. 
In  idi-oliolic  [jatients  these  ^ymp^om.^  may  not  Im!  uidike  thijse  of  delirium 
trt^'ineus.  The  urine  son»etiini'S  mniains  I>Uhh1  }>iginents.  Eczema  and 
other  skin  eruptions  may  apjxnir.  and  dimness  4»f  vision  and  deafness 
may  cuntiiuie  for  s»»nn'  tune. 

Loug-ciHitiuuetl  use  of  sjilii-ylir  acid  and  its  silts  has  k^l  to  n  form 
of  clirrHiic  [MMsoning'  in  which  the  chief  symptoms  have  Imvu  loss  of 
a[)prtitc,  diarrhea  altcruatiug  with  coustipition,  irritation  of  the  kid- 
neys, skin  eruptions,  and  im-ntal  ilcjU'osion.  Such  results  atv  said  to 
have  followed  the  use  of  articles  of  diet  preserved  by  sidicylic  aci<L  The 
use  of  such  tlKidn  is  esjiecially  dangerous  in  the  csase  of  aged  and  very 
stisr<'ptil>!c  persons. 

Patal  Dose.  — lt»divitluals  ditfcr  gretitly  in  tfieir  sn.«ceptibility  to 
salicylic  acid.  Morcovi*r,  in  most  of  the  cjiscs  in  which  death  occurred 
thei*»*  was  ilLscn.sc,  tuid  it  is  im|wkssil>h'  ti>  detcni»iue  to  what  extent  the 
fatal  issue  was  due  to  the  drug,^  In  one  ca.se  a  patient  suffering  from 
acute  rheumatism  dietl  after  takii»g  something  over  I  ounce  (31  gm.)  in 
four  days.*  I^yith  has,  however,  Ix^n  atiribute<l  ti»  smaller  doses.  On 
the  other  hand,  very  large  doses  Imvc  htn^n  adnunistcr*:^!  without  |M>is*tn- 
otis  symptoms  ap|>e;iring — for  example,  an  ounce  in  twent\'-fonr  hiatrs. 

Treatment. — Tf  the  symptoms  <»f  irritation  arc  not  to«>  marked,  the 
stomach  shouhl  be  waslu^l  f>nt  with  warm  water.  Milk  and  eggs  nmv 
be  adniiuistcnHl,  n^  iu  <-nscs  of  jMiisoning  with  mincnd  aci*ls. 

Postmortem  the  lesions  of  gastritis,  enteritis,  and  acute  nephritis 

'  Reiizfiu'  atici,  fnniialilolivil,  and  other  food  pmorviiUveB  have  portially  repUced 
Malirrlu'  acid  in  recfiil  Teitn*. 

^'Huil.  iU  rAetut  dr  M&t,  22.  Paris,  ISSrt,  vol.  Tvi..  p.  .VW. 

•  Sw  f  inodhart,  Brit,  ^M.  Jour..  18S0.  vol.  i..  p.  I.TO;  I'hilpnt,  Lmwet,  1877,  voL  ii., 
p.  «5.Srt;  BhU.  df.  VAetid.  de  .VW., '2  *..  1877,  vid.  vi.,  p.  753. 

*  Quincke,  Berlin,  kfin,   H'»ic/M-n**Ac.,  IftHi,  vol  xix.,  p.  710. 
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have   Ixon    I'miinl ;    marketl    hy[>eremia  of  ull    ibe    organs    is    usually 

Isolation. — Aftir  jxil^niiiu^  with  siilicvlio  aoid  tlic  >iuI)>*tnru*o  passes, 
qtiU'kly  into  the  nriiu-,  |i:irlly  a>  i\w  ^-iMlimn  .sill  am]  |«irtlv  it^  ^ilirvhiric^ 
arid.  Ill  iH'dcr  fu  isiihur  ifir  [HiiMHi  ii  i^  iioccssurv  ipuly  to  aeulifv  with 
Hulphmio  acid  and  shak*.-  init  with  i-ther  or  rlihuot'nrrn.  Other  ti!i>iir> 
should  l>e  extracttnl  witii  aoiditit'd  water,  and  the  a(jae<nis  extraet  niado 
alkaline  an<l  evaponited  to  dryness  on  tht'  watrr-hath.  The  residue  is 
thuu  aeidifieil  witli  -nl|ihunr  jteid  and  fXtractetl  r<'j»*ate<llv  with  <ther. 
On  eva|toratittn  nt"  the  ithir  .-alii*yll«^  arid  will  ix'umin  in  the  form  of 
erystiilliue  ni.'Ctllos. 

Tests. — The  r«icti(>nH  with  ferrie  ehh>ri<!,  Millou's  reagent,  aiiJ 
linniiin  water,  w Inch  arr  dt>.enUed  nndt  r  (';trhitiie  Acid,  aiv  equally 
ajijilirabh-  to  tin*  ijitiM-tion  ol'  Kdicyli*"  iU-Jd.  The  tollowinj;  eharaeter- 
i;*tic  tent,  however,  will  easily  distinguish  between  the  two  substanees : ' 

A  small  amount  of  the  suspeeted  suhstancc  is  heated  in  a  test-tuhe 
with    1    e.e.    of    niethyl-almlml  and    half  as   niueh    couc<*ntratecl    suU 
pliuriL'   arid.      The  iiiixlure  is  allowed  to  ii.ol  and  ajrain   {wjittMl,  when, 
it'  Kilieylie   aeid    he   |)rcsent,    th<'   odor   ol'  oil    of  wiutergrtvn    will    1)0^ 
notieeil. 

Salol  (phenyl  sdieylate,  CgH^.OHX'OOC,,II,),  a  white  powder, 
almost  insohihlf  in  water,  is  dt^'otnin^sed  by  the  pancreatic  juiee  into 
phenol  (HI  jH-r  eeut.)  and  snlieylit^  aeid  ((>0  prr  ei^nt.).  The  use  of  sdol 
in  uieilieiue  has  letl  to  a  few  aises  of  p.»isoniu^.  The  J^ymptonis  arc 
partly  those  of  carbolic  and  jiartly  those  of  salicylic  acid  poisoning ; 
voniltiii^^  frver,  drowsiness,  heniaturia^  roarini!-  in  the  eai^,  etc.,  have 
iHcn  drMi'ibe<L  Tlir  mine  \>  a  dark  (»live  grtrn,  as  in  pin  iiol  poison- 
ing^, lu  a  ease  nported  by  Hesselbarh  -  a  woman  with  a  rotitracted 
kiilnev  and  suHuriu*;  from  aente  theuiuatisni  died  on  the  fifth  day  alter 
the  administnition  of  '2  drams  (7.76  ^ui.)  in  the  course  of  eight  hours; 
another  ease  is  reiHirtinl  in  whieli  lU-alh  \^as  attributed  to  lo  gndris 
(1  gm.)  of  salril  taken  tw^'lve  days  |ircvious]y.^ 

Detection* — Snlol  sutlers  hydmlysis  in  the  Imtly,  giving  rise  to 
salicylic  aeid  and  [ihcnol,  both  of  wliich  <*an  be  found  in  tiie  urine.  The 
best  methtxl  of  tdrntitieatiiMi  is  to  show  the  presence  of  both  acids  aiW 
submitting  the  suspected  subsUuiee  to  iaa|xjuifiaition. 


\ 


PICRIC  AOD. 

Picric  acid  (trinitrophpnol,  C\.H/NO.,)^OTT')  is  a  ycllmv,  crA-stalline 
substance,  sparingly  soluble  in  water,  and  possessing  a  stnaig  coloring 
|niwcr.  I'ieric  acid  and  the  picnites  are  nuich  ui-ed  in  the  arts,  cspe- 
eiallv  as  a  <lvc  ant!  as  a  ftmstitiient  of  certain  high  explosives  (mclcnitc, 
Ivddite,  cmniensit*').  It  lias  b<'en  uskI  for  coloring  ibods  and  as  an 
adultenint  of  beer.  T(  has  U-eri  nsc<l  to  a  slight  extent  in  nicilicinc, 
especially  in  the  trciitnient  of  skiu  disesises  and  bums, 

'  ('iirtman,  Zeitnthr.  f.  nnni.  Chem.,  toI,  xxvi.,  p.  641. 

'  H*-^^olhK  h.  Fortifrhr.  <ifT  Moi,  18S>0,  p.  4.53;  hw  Snlili,  ibid.f  p.  661. 

» lIm]]iow-ki,  Therap.  Monateh.,  1891,  vol.  v.,  p.  213. 


PICRIC  ACID.  605 

Poisoning  has  resulted  from  the  use  of  picric  acid  as  a  means  of 
connnittiug  suicide;'  in  other  cases  workmen  have  been  poisonetl  l)v 
handling  it  Poisoning  has  also  been  caused  l)y  its  absoi'i>tion  from  the 
skin  when  applied  in  the  form  of  a  salve  in  skin  diseases "  and  from  the 
drinking  of  beer  adulterated  with  it. 

Picric  acid  is  an  irritant  to  the  skin  and  mucous  membranes.  It 
precipitates  albuniin  and  so  causes  local  necroses.  It  irritates  the 
central  nervous  system  and  leads  to  convulsions.  Like  other  nitn>- 
Ixxlies,  it  has  a  tendency  to  cause  destruction  of  the  red  blood-corpuscles 
and  to  lead  to  the  forniation  of  methemoglobin. 

Sjrtnptotns. — When  the  {x>isou  is  taken  internally,  the  symptoms^ 
begin  with  jKiin  hi  the  abdomen,  vomiting,  and  diarrhea.  The  urine  is 
at  first  <Iark  yellow,  but  later  becomes  of  a  red-brown  color;  it  c<jntiuns 
no  bile.  Tiiere  may  Ikj  anuria  and  strangur}'.  The  vt»mite<l  mattei's 
and  the  feces  are  stained  yellow.  The  t^Mijunetivie  and  Liter  the  skin 
assume  a  yellow  color.  Eczema  and  itching  a ix»eonunon  results.  PiX)S- 
tnition,  stupor,  and  occasionally  convulsions,  followed  by  i-oUapse,  have 
been  observed.  The  excretion  of  the  poison  is  slow,  and  the  yellow  dis- 
colonition  of  the  skin  may  jx*rsist  for  several  days. 

When  |)oisouing  has  resulted  from  the  external  application  of  picric 
acid,  as  in  industrial  jx)isoning,  and  after  its  use  in  the  treatment  of 
skin  diseases,  intense  itching  and  eczema  have  bet'u  pi'ominent  symptoms  : 
stomatitis  and  gastro-intestinal  symptoms  have  also  resulted  fr<»m  some 
of  the  |>oison  being  ejirrie<l  to  the  mouth  by  the  fingers.  After  the 
application  ))f  7  grauis  (0.455  gm.)  of  picric  acid  to  the  vagina  the  skin 
lxH*an»e  yellow  ;  the  urine  was  red,  and  somnolence  and  burning  in  the 
stomach  wore  notieetl.'  A  form  of  (?hronic  jKiisoning  has  b(»en  noticeil 
in  lalHiHii's  engage<l  in  the  manufacture  (»f  melinite  :  tlie  symptoms  were 
nasid  catarrli,  diarrhea,  al)doniinal  pains,  and  dizziness. 

The  fatal  dose  <»f  picric  acid  is  n<»t  known  :  from  15  to  30  grains 
(1  to  '2  gm.)  cjuise  toxic  symptoms,  but  rwovery  has  followed  the 
t;iking  of  a  "  cotlees|)oonfnl  "  ^  and  also  neiirly  IM)  gniins  ((>  gm.).* 

Th(^  treatment  should  consist  in  thoroughly  washing  out  the 
stomach.  The  1k>wcI>  should  bi'  ciniuieil  by  the  use  of  supj>osit<»ries. 
Purgatives  are  nttt  to  l»e  recomnuMKhnl,  owing  to  the  irritation  of  the 
inte.-tiue  caustnl  by  them.  The  white  of  o^  and  milk  should  l>e 
a<lmiiiister('d,  as  they  form  insolid>le  compouiKls  with  the  |>ois(m.  The 
administnition  of  large  doses  of  <lcxtrosc  has  Ihh'U  r(»<*onuuen(UHl,  as  this 
substance  seems  to  aid  the  rtsluetion  of  tlu*  picric  aei<l  to  the  less 
|M»ison(nis  pici'amini<'  iw'uU 

Detection. — Extract  tlu>  material  under  <'xamination  with  alcohol, 
evapoi-at<'  to  a  syrup,  and  shake  out  the   pi<'ric   acid   with  successive 

'  Karplu-.  Z^'lfsr/.r,   f.  HitK  Mt>L.  \HW^.  vol.  xxii..  p.  210. 
'  WiiM...  JtriK  MM.  J'.ur.,  is;i7,  vol.  i..  p.  WM. 

'Allien.     Wir,,,    „„;/.    \\%.r/tn,srhr.,    IHSO.    vol.    x\\..   p.   81!*. 

M'li.Toii.  J..ur.  '/>■  f/,/-ra/h.  IHKO.  vol.  vii..  p.   ]:V2. 

0  Uiillii.    I'rmi.   „u;L    W'iH-hffiHvhr.,   IHSII.  Vol.   vii..  pp.  VM\  oOS. 

"  Kurplii>.  /'..•.  rif. 

'  Kyni-izu.  F.'>n  Iirif,-nit  z.  Tfxihtf.  lirr  Pikmnttinrr.  DorpHt.  1H89. 
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often  another  absoq)tion  band  is  present.*  The  blood  may  contain  but 
1  per  cent,  of  oxygen  (normally  it  contains  17  per  cent.),  and  is  incapa- 
ble of  taking  up  more  when  shaken  with  air.  This  decrease  in  the  oxy- 
gen-carrying power  of  the  blood  leads  to  a  diminution  of  oxidation  and 
to  the  appearance  of  abnormal  products  in  the  urine.  Some  of  the 
nitrobenzene  seems  to  be  reduced  to  anilin,  which  also  appears  in  the 
urine. 

Symptoms. — When  taken  internally,  there  is  a  burning  sensation, 
but  other  symptoms  may  not  begin  for  from  one-quarter  to  two  or  three 
hours.  The  patient  may  Avalk  about,  eat,  and  appear  quite  normal,' 
and  then  the  symptoms  begin  quite  suddenly  and  resemble  to  some 
extent  those  of  hydiXKiyanic  acid  jwisoniug.  The  face  becomes  grayish 
or  bluish-white,  the  lips  and  nails  purple  (these  changes  may  precede 
the  subjective  symptoms) ;  the  pulse  is  weak  and  rapid ;  vision  is  dis- 
turbed ;  the  gait  is  unsteady  ;  the  breath  has  the  odor  of  bitter  almonds ; 
vomiting,  dizziness,  and  headache  follow,  and  finally  coma  comes  on, 
often  with  great  suddenness.  Muscular  twitchings  and  involuntary 
evacuation  of  the  feces  and  urine  may  occur.  Well-marked  trismus, 
making  the  passage  of  the  stomach-tube  very  difficult,  has  been  ob- 
served a  number  of  times.  The  temperature  falls,  and  the  respiration 
is  frequently  of  the  Cheyne-Stokes  type.  The  pupils  may  be  contracted 
or  dilate^l,  and  do  not  react  to  light.  The  urine  is  dark,  smells  of 
nitrobenzene,  and  contains  a  reducing  substance.  Death  usually  occurs 
in  coma  from  failure  of  the  respiration ;  sometimes  it  results  from  the 
inspiration  of  vomited  matters. 

If  the  patient  survives,  recover^'  is  somewhat  slow ;  nausea  and 
vomiting  may  persist ;  there  is  frequently  a  rise  of  temi)erature,  often 
associated  with  necrotic  processes,  as  in  one  case  of  the  heels.  Jaun- 
dice may  appear  in  three  or  four  days'  and  continue  until  death  occurs 
several  (<*.  //.,  seventeen)  djiys  afterward.  Ehlich  and  Lindenthal  * 
found  the  blo(Kl  in  such  a  case  to  l)e  very  similar  to  that  of  pernicious 
anemia. 

The  symptoms  following  the  inhalation  of  the  vapor  of  nitrol)enzene, 
the  most  fre(|uent  form  of  |)oisoniu^,  are  drowsiness,  hosidache,  unsteadi- 
ness of  gjiit,  th<j  patient  acting  like  a  {)erson  intoxicated,  and  stupor. 
There  are  cardiac  irregularity,  loss  of  voluntary'  |)ower,  and  extreme 
cyanosis.  Tlic  urine  is  r(Hldish-bn>\vn  an<I  has  the  odor  of  bitter 
almonds.  C^)ma  may  come  on  very  suddenly,  with  svm]>toms  resem- 
hlinjr  those  of  a|>oplexy,  daith  being  pre<HHl(»<l  by  Clieyne-Stokes  res- 
piration and  <K'<yisionaIly  by  convulsions.  C)f  61  ciu^es  collected  by 
I>}win,  24  {ov  :V.K:1  per  <'ent.)  diwl. 

M<'n  cn«j;i»jtHl  in  industries  involving  the  use  of  nitrobenzene  fre- 
(juently  suffer   from   a    form   of  chnmic   ]>oisoning*  in  which   languor, 

'  Tlicst'  hliHKl  clijino's  art'  contUmtly  found  in  nnininln  poiwtnwl  with  nitrolMjnzene, 
but  havi*  \kv\i  <)l)S('rvi*<l  Iml  seldom  in  man,  owinp,  proltably,  to  faulty  technic ;  see,  how- 
ever, Khliih  and  Lindenthal,  Ztitwhr.  f.  klin.  M'tf.,  vol.  xxx.,  p.  4'J7. 

'  DiHld,  lin'f.  }F^'ii  Jnur.,  ISitl,  vol  i.,  y.  Slit.  '  St-hild,  loc,  ciL 

*  Khlicii  and  Mmlcnthal,  Zn'fM'hr.f,  khn.  Mrti.,  vol.  xxx.,  p.  427. 

*  White,  Pror.  Mai  Jonr.,  IHUlI,  vol.  xi.,  p.  W2. 
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A  convenient  raethod  of  effecting  this  reduction  is  as  follows :  A  por- 
tion of  the  nitrobenzene  is  dissolved  in  warm  dilute  alcohol,  some  zinc- 
dust  is  added,  and  the  material  treated  with  the  hydrochloric  acid,  a 
drop  at  a  time,  until  there  is  a  brisk  evolution  of  gas.  The  reaction  is 
allowed  to  proceed  until  the  odor  of  nitrobenzene  has  disappeared.  After 
the  solution  has  been  diluted  with  water  and  made  alkaline,  the  anilin 
may  be  extracted  with  ether. 

DINITROBENZENE. 

Meta-dinitrobenzene  (CgH^(N02)2)  is  used  in  the  manufacture  of 
roburite,  some  kinds  of  rifleite,  and  other  explosives.  Poisoning,  both 
acute '  and  chronic,  has  Iwen  caused  by  dinitrobenzene  as  well  as  by  the 
explosives.     The  poison  is  usually  absorbed  by  the  skin. 

Symptoms  arc  very  similar  to  those  caused  by  nitrobenzene.  A 
case*  is  rejjorted  in  which  a  family  of  7  were  ix>isoned  by  dinitro- 
benzene contained  in  roburite  which  had  been  sprinkled  on  the  floor 
and  beds  as  an  insecticide ;  the  symptoms  were  vomiting,  diarrhea, 
headache,  pain  in  the  abdomen,  cyanosis,  quick  shallow  respirations, 
rapid  pulse,  dulness  of  the  mental  faculties,  and  dark-colored  urine. 
In  the  chronic  form  of  poisoning  amblyopia^  has  frequently  been 
observed. 

Detection. — Dinitrobenzene  may  be  sho^vn  by  reduction  in  the 
tissues  with  tin  and  hydrochloric  acid  to  mctaphenylenediamin,  ex- 
tracting this  substance  with  ether,  and  testing  a  solution  in  dilute  sul- 
phuric acid  with  a  nitrite  (see  test  under  Amyl  Nitrite). 

ANIUN, 

Most  of  the  cases  of  poisoning  by  "anilin"  have  been  due  not  to 
pure  anilin,  but  to  "  anilin  oil/'  a  mixture  of  anilin  and  toluidins. 
Most  cases  are  "  industrial  "  and  are  cimsed  by  the  inhalation  of  the 
vajwrs  by  workmen  cngagetl  in  the  manufacture  of  the  sui>stanee  or  of 
its  derivatives ;  the  jHiison  is  also  readily  absorbetl  from  the  skin. 
Occasionally  the  liquid  is  taken  internally,  as  for  the  purjx)se  of  com- 
mitting suicide.* 

Properties. — Anilin  (amido-benzene,  phenylamin,  C^^H^NH^)  is  a 
coU)rless,  oily,  inflammable  litjuiil,  of  a  peculiar  (xlor  and  a  burning, 
aromatic  taste.  It  boils  at  184^  C.  (:5r)3.2°  F.).  It  is  sjiaringly  soluble 
in  water,  but  rciulily  soluble  in  alcohol  and  ether.  It  has  Iwisic  prop- 
erties and  tonus  well-<le(ined  salts.  The  toluidins,  so  often  associate*! 
with  anilin^  Iwtil  at  about  200°  C.  (392°  F.).  The  physiologic  action  of 
anilin  is  v<n' similar  to  that  <tf  nitrolwuzeue — i.  <'.,  it  stimulates  and 
then  pandyzi's  parts  of  the  central  nervous  system,  but  the  chief  effects 
are  upon  the  i)Io(Hl. 

'  Snursin,  lint,  ^f,^ii.  Jour.,  18!»1.  vol.  i.,  p.  ftOl. 

»  Monks.  Laurrf,  i;n»2,  v„I.  i.,  p.  S!t.  »  J/*-</i>a/  AVtr^,  1895,  p,  76. 

*  Miilk-r,  Ihut^h.  jimi.  W'.PchfiiHrhr.,  1H87,  vt.I.  xiii.,  p.  27;  Oehio,  Berlin,  klin,  Wodh 
tnxhnj  1S8H,  V4)l.  xxv.,  p.  11. 
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Symptoms.' — The  nn»t*t  marked  symptom  tn  miilin  poisoning  is  a 
gniyi^b-ljluf  co]<tr  of  the  face,  lips,  and  mmith ;  in  some  tiu^is  this 
eoloration,  wliieh  seems  to  la*  due  larfrely  to  the  Innnation  of  metlxnio- 
glohin,  is  almost  the  only  ettW't.  t)lher  syniptimis  are  headache,  giddi- 
nes-s,  weakness,  !>tii^pTinjf  gait.  In  timre  severe  eases  there  are  great 
hcadaelie,  somnolenee,  small,  fretjueut  pulse,  and  hwnK  of  oonsciousne;*!. 
C'ouvulsiiiiis  may  oenir,  :ind  then  i-oiiia  and  drath.  If  the  fr:ise  is  H»me- 
wbut  prolonged,  paiiiliil  mieiiiritioii,-  jamidiee,^  or  diarrlu-a*  may  follow. 
When  the  pi»isitn  is  takt^i  iiiti-rnally,  vomiting  niny  iv>nlt.  The  hreallj 
has  an  twior  ri'semhling  that  of  eo:d-tar.  Complete  reeoveiy  may  not 
oc<*nr  for  iive  or  six  wef?ks. 

Anemia,  skin  eruptions,  various  mitvous  svmptoms,  and  amblyopia 
have  been  (tlist-rved  among  men  iniployfd  iur  some  time  in  anilin 
factories,  and  liave  Ihm/m  atiriUuteil  to  elinnde  poistming  hy  »»dliu. 

Fatal  Dose  and  Period- — The  fatal  dose  and  imtiikI  are  not 
known.  Twenty-five  e.e.  (7  Huidrams)  iif  anihn  oil  eansefl  the  tleath 
of  a  voimg  W(nnim  in  twrnrv-ionr  hours  ;  ^  in  ani>t}ier  ease  n\*over\'  is 
said  to  have  iullowed  the  (aktngof  "*i  e.e.  (2^  tiuidounee*).  In  Dehio's 
case  recovery  foUowtKl  the  ingestion  of  10  grams  (about  2.75  iluid- 
rams).  Smith  ^  reportcil  a  esise  in  whieh  a  woman  died  twelve  hours 
after  taking  8  oinioes  (IH)  c.c.)  of  marking  ink  that  consisted  largely  of 
anilin. 

Treatment. — Tlie  i>atipnt  should  be  brought  into  the  fresh  air, 
aud  if  there  is  anilin  tm  his  clothes  or  hands,  it  should  be  removed. 
Stimulants  should  l>e  administeiX'd.  If  the  aniliu  has  beeu  taktMi  j>er  os, 
the  stomach  slionk!  !>«'  washed  out  and  >aliiir  juirgatives,  stimulants,  and 
diuri'tifs  aihuinistrrnl  ;  aleohtil  .-houlil  not  lir  given. 

Postmortem  Appearances. — The  postmortem  appearances  are 
not  chanirteristir.  Methernoglobin  is  f<tund  in  the  bltMnl,  and  the  odor 
of  anilin  may  be  notiecMl  in  the  organs. 

Isolation. — TIu'  material  under  examination  is  made  strongly  alka- 
line antl  submitted  to  distillation  wttli  steam»  wIku  any  anilin  that  is 
ptX'sent  jKisses  over  eu?«iiy  aud  will  apjK'ar  as  colored  oil-ilrops  in  tho 
uqueons  distillate.  As  the  sul>stunee  is  soluble  to  mane  extent  in  water, 
oil-<h'ops  Diay  not  be  ol>serve<l,  so  that  in  any  event  the  distillate  is 
shaken  fiut  with  ether,  wliieh,  on  evaiMJiiUiiMi,  lejives  the  anilin  as  a 
mi>n?  or  less  highly  colored  oil. 

Anilin  is  the  motln-r  substance  from  whieh  a  large  number  of  deriva- 
tives knf>wn  as  ^'anilin  dyes"  have  been  prepan-d.  Many  of  these 
<H)l«ns  ean  be  prodnee<l  in  solutions  of  extreme  dilution,  and  have,  there- 
fore^ Ix'eu  iitilizt^l  as  analytic  tests. 

Tests.- — I.  On  the  addition  of  a  small  rtuantity  of  a  soluti<m  of 
blebrnmale  of  |xitassiurn  to  a  drop  of  eoneentfatHl  snlphuric  acid  that 


^ 


'  KnncEs,  -V'-'^   Timrtt  nml  Gtiz,,  1862,  vol.  i.,  p.  583;  Xlftckcntie,  i&irf.,  1862,  vul  I, 

11* ;  Smith,  hincjl,  IHIM,  veil,  i.,  p.  89. 

'  Snirt'k,  ThnnK  Monnhh.,  1802,  ]k  376.  ■  Dehio,  loc.  nt 

•  Franek  and  lieyer,  Munch.  metL  Wwlieiutkr.f  1897,  vol.  ilir.,  p.  57. 

*  Mullcr,  lv€.  ciL  •  Smith,  iof.  cH> 
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contains  a  trace  of  anilin  a  blue  color  slowly  appears,  which  persists  for 
many  minutes  and  finally  disappears.  In  the  presence  of  more  or  less 
water  the  color  is  cither  green  or  black,  according  to  the  concentration, 
but  under  no  conditions  does  the  blue  color  pass  rapidly  through  purple 
into  red.  This  reaction  for  anilin,  which  is  conveniently  made  on  a 
white  porcelain  surface,  involves  the  same  reagents  as  are  used  in  the 
princi|)al  color  reaction  for  strychnin,  and  in  trials  for  poisoning  by 
strychnin  the  analyst  is  sure  to  be  annoyed  with  senseless  questions  con- 
cerning anilin,  questions  that  could  be  asked  only  by  a  person  who  had 
never  performed  the  reaction  with  both  substances.' 

2.  On  the  addition  of  a  solution  of  calcium  hypochlorite  to  a  solu- 
tion of  free  anilin  a  violet  color  is  pnxluced,  which,  under  certain  con- 
ditions of  concentration,  passes  through  the  shades  of  purple  into  a 
dirty  red.  With  a  solution  as  dilute  as  1  :  10,000  the  violet  color  is 
pale  or  does  not  ap|)ear  at  all,  but  on  the  addition  of  a  few  drops  of 
very  dilute  ammonium  sulphid  a  rose-red  color  is  produced,  even  when 
the  original  solution  contained  only  1  part  of  anilin  in  250,000  |>arts 
of  water. 

3.  The  isonitrile  reaction  given  under  Chloroform  scr\'es  just  as 
well  for  the  detection  of  anilin. 

4.  Anilin  salts  in  great  dilution  yield  with  bromin  water  a  flesh- 
colored  precipitate  of  tribromanilin. 

ANILIN  AND  SIMILAR  DYES. 

Numerous  cases  of  jx)is<:>ning  of  greater  or  less  severity  have  re- 
sulteil  fn)ni  the  wearing  or  handling  of  arti<!les  dyed  with  anilin  dyes 
or  from  the  eating  of  fo<xl  (sausages,  confectionery,  etc.)  colore<l  by 
them.  AVorkmen  who  manufacture  or  make  use  of  these  dyes  have 
also  suffere<l  from  their  effects.  The  effects  have  been  jwirtly  local 
(eczema,  e<lenui  of  the  face  an<l  hands,  vomiting)  or  general  (anesthe- 
sias, etc.).  In  some  cases  the  poisonous  substiuice  has  l>een  anilin  oil, 
as  when  a  numlnT  of  children  were  ]>oisonetl  by  wearing  lMx>ts  dyetl 
with  anilin-hlack,  which  continued  90  |K'r  cent,  of  anilin  oil.-  In  other 
^-ases  impurities  have  Ixh'u  the  cause  of  tlie  poisonous  effects  ;  thus 
fuchsin,  of  itself  almost  inert,  is  (or  was)  often  contiuninated  with 
arsenic,  which  pnxluces  its  characteristic  effi^cts  u|Mm  ]H»rsons  who  work 
witli  fuclisin,  or  who  take  it  in  fo<Kl  or  hi  wine  <*olore<l  by  it.  In 
other  cases  the  impurities  hav*^  birn  carlxilic  aci<l,  fn^'  anilin,  tolnidin, 
etc.  The  same  in>l<ls  true  for  such  dyes  as  anilin-brown,  methyl-violet, 
malachite-green,  tlie  rosolie  acids,  e*>sin,  etc.  Sometimes  l«i<l  or  cad- 
mium is  present  as  an  impurity.  Sometimes  tlie  injurious  effects  of 
clitthes  <lyt'<l  with  these  colors  have  l)een  due  to  the  incomplete  removal 
<»f  the  excess  of  the  '*  mordants  "  (/.  r.,  substances  with  which  the  cloth 
was  treatetl  in  onlrr  to  make  it  combine  with  the  dye)  or  of  snlphunc 
aci<l.      In  other  cases  the  dyes  themselves   s<H'm   to  be  |K>isonous ;  thus 

'  Ili'iv-cnliirz.  I.uh'uf  .*  Annitlrn,  vi»l.  Ixxxvli.,  p.  ■»7ti. 

^  Itrniianli.-1,  Ann.  '/'  fnf/.  jnih.^  1*.K)0,  pt.  ii. ;  sii.>  iil>4>  l^inient  and  (iuilleinin,  Jour. 
<lri*  Pnitirlfn.<,  1*MH,  p.  lltl.' 
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gloves  dywl   w-ith  clin'sfiidin  or  liismaivk  l>i*own  have  cauBed  severe 
eczema.      Fn'<iucntlv  the  lot-iil  ftt'octs  seem  to  1p<^  dur  t^i  tlie  excessive 


of 


li'  lilnu'li 


jMiwucr  lor  iiii'  |nir|Ki.'H;  oi  rt'inovm^  yuiinrt 
from  tlio  liatKls.' 

iH'es!  tjumewliat  ^illlil;n■  to  llit*  alxjvc  are  coutaiiied  in  some  of  the 
**hair  restorei'K/'  and  have  caused  verj'  severe  fesyniptoms  wlicn  iipplieii 
to  tlie  hair."  Mcthylt'iie-Uhif,  which  has  Itceii  H)]i»cwhat  exU-nsivcly 
used  ill  medicine,  caasc"^.  ill  hirj^c  dnse?;  or  aflcr  loii^r-e(tntimic<l  ii-iC, 
diart'lK'a,  hcadaclic,  dizzinc,-^,  imd  drliriuni.  Safniuin  is  veiy  pnis(»n- 
ous  >vbcn  api tiled  to  tiie  injured  .'-kin  or  Hubcutaueously.''  Aiiiliii 
orange,  often  um.hJ  in  dying  fealhcrs,  Una  caustnl  severe  hnad  cflirts 
n|K)n  the  hands  of  tluoe  u^rking  with  it.  Vhitc*  ri'iMirts  csises  of 
er/einatiiii^  dennatilis  <il"  the  neck  and  face  prodncHl  l»y  wearing  fur 
tij»|M'ts  eolon^'d  by  some  dark  dye. 

ll  may  hcf  said  in  genenil,  h«)Uever,  that  most  c»f  thest-  dyes  are 
mixtures  and  that  it  is  iui|K»sp!iblc,  in  most  instances,  to  delcruiine  liow 
injurious  the  eheniical  indivi<hials  cdiitaiufd  in  tliein  aix*.  The  tnxieity 
oC  tiHist  o!*  the  coal-tar  dyr.-  lias  lieeii  nineh  e.\aggenite<l  ;^  if  fnv  from 
jKMsimous  conlMUiinaiitins,  thi'V  arc  for  the  ntost  jiart  liarmh'ss,  at  h'a^^t 
in  the  t|iiaiitities  oitiinarily  emphmnh  Such  dyes  are  often  usinl,  how- 
ever, to  give  a  natural  color  to  sausage.'^  and  <ilher  jirtieles  of  foinl  that 
have  deterioitited  *H'  to  (Hinceal  excess  of  fal,  tendon,  etc.  ;**  hence  all 
articles  of  ffMMJ  cii^iriMj  in  tliis  way  are  Justly  regjuxlid  with  sn.spieiim. 

Many  nitrobrKJies  use*!  as  dyes  an'  nii(|uestiouahly  poisonous.  Thus 
the  |M»tassiiiin  Hn4l  Hi<linm  salts  of  diintiXKTcsol,  whi(*h  are  iistnl  as  snh- 
slitiito^  ftir  satl^Von  under  the  ninn*  s  of  **  Vict(^ria  yellow/*  "Victoria 
onuige/'  or  aiiilin-orangc,  are  to.vir  ;  a  woniiiu  ditnl  fnun  7o  gi-ains 
(-4.HH  gni.)  of  one  ot' thest^  ]uv|«iiiitions,  which  >hv  had  takeu  instead  of 
saffron  with  the  ohj(*ct  of  bringing  on  an  alKHiion. 

acetanhjd  and  similar  compounds. 

Many  derivatives  of  anilin  have  lx»en  intr<Khie*Hl  into  medicine  as 
antij)yr(*ties  and  analgesics,  and  some  of  them  have  eaiL-^LNl  luiinerous 
cases  of  ]>oisrining.  The  oldest  t>f  these  4lrug>,  in1roihni'<]  in  ]SS(i,  is 
aertanilld  (C,II..NM.< '(H'll,,),  a  sul»taure  loriiK'd  by  substituting  one 
II  atom  of  the  amid  group  of  iiniliii  Uy  acetyl.  Kxidgin  (<_",,H.^.NCTI,- 
C'CX^H^)  <Uffers  from   acetanilid   <tnly  in  haviitg  a  methyl  gnuip  in  the 

side  chain.     Pheuacetin  (C^Hj<^,  „  ')  <hflers  fnmi  acetanilid  in 

having  an  etlioxyl  grouj*  in  the  para  position,  Similar  coni|Hiiimls  are 
lactophcnin,  tiialakin,  plienoeol,  etc.  All  thesi'  substances  can>e  a  tall 
of  tem|>erjitin*e  in  fever;  this  action   U  ]irob»bly  due  to  tlie  formation 

'  lihiKchka,  DfHtM-k  nu-fi.  WocJtmi^rhr.y  18111,  vol.  xvii..  pn.  1241,  1265. 
^  I'uppe,  yifrtrlJtiiirrMcfir. /.  yer.  Med.,  1896,  3.  i'ulj^e,  vol.  xU.,  p.  116  (SuppL)  (pWH- 
phenvlcnillnmin). 

•^  'Wt'vl,  X'-iUchr,  J.  Jlvfjient,  18X9,  vol.  vii„  p.  37. 

*  fin^^Uin  Med.  and  Surff.  Jour.,  1902,  vol.  cxivi.,  ji.  2fi9. 

*  Set'  <  ieorjrievies,  Lehrb.  der  F<irbfnehafil»\  IRDo,  p.  lU. 

*  Dan  iSanitiUMUxfvn  da  I^cuas,  iStaatfn^  1895-97,  pp.  446  and  477. 
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of  simple  derivatives  of  i)ani-iUiiid'>-j)henol  (^'(iHj<QirO    in   the   tis- 

fiiies.  This  di'CH)ni|n>siti<)n  takt^i  place  rapidly  with  some,  slowly  with 
iither,  of  the  snl>siarif*'s. 

The  physiologic  action  of  these  siihstanecs  is  ven*  eoinplex  and 
iait  little  iiijilrrsrnoil  ;  tlu'ir  iHiM-ts  ill  dist'a.H*  an*  diiVfrtiit  fmiu  tlmsi*  in 
hrahh.  ^InivuvtT,  iiidividiinls  ditier  ^rviitly  in  lh«*ir  sti^yeplihility  to 
llifir  iiirtiR-nees.  The  ino>t  ciinr^tani  aial  rharaeterislie  rHW't  prtMhui'il 
hy  lari^  do?i<}s  is  an  altenuitin  of  the*  ri"*!  i)hKKl-coqMix?les.  Tliis  alleru- 
ti«>n  mn.-^ists  in  tlu*  fMnnation  of  iiu'thenn»i:Iol)in,  whieh  may  !m-  dete<*te<l 
hy  till'  s|H*<'trose<ipi'.'  With  sin;ill  dost-s  tlu*  etir|nisclr.s  i^Miuiiu  ititaet, 
Init  larjrf  dos*^^  de^trov  the  tt-lis  and  fret-  thr  racthrninjjlHhiii.  This 
rtrtion  l«'a*ls  to  tlie  ap[)earaneo  of  niarke*!  fyano.-»is,  anil  die  exeretitm 
of  the  altcre<I  hlixnl  pigment  l«ids  to  nephritis  and  the  api>earanoe  of 
bloiMl  pignH-iit-*  and  of  UIikhI  in  the  nriiie.  If  the  eti'ects  aiv  ^iovere 
and  tin.'  patient  lives  for  some  lime,  Jaiindire  is  not  unc4imnion.  In 
milder  oa!-os  of  |Kiisoninjj  markiHl  eyanosis  is  sometimes  pnisent,  although 
methemoplohin  cannot  he  detectctl  in  the  hloinl ;  the  aiuso  of  the  cyano- 
sis in  these  ciiscs  has  not  been  satistaetorily  expluineil. 

Most  t»f  these  Innlics  |w»ssess  some  antJH'plie  imwer  and  liave  lioen 
nsed  to  si>n»e  extent  in  dressings  to  wt>(nicls.  Symptoms  oi'  general 
lMiis<)nin<r  liave  followe<l  the  al>sorpti«tn  of  the  dni^  fmm  wonnds  so 
tn-ale*!,-  hnt  mi>st  eases  of  poisoning  have  r<*sidtiHl  fi-on*  their  intenial 
iidnunistnition  as  antipyretics.  In  a  few  cases  they  have  Wn  taken 
with  sniciflal  Intent.  They  are  fre<nieiitly  oaitaine<l  in  •*  headache 
[>owders/*  and  death  has  resulted  from  tlic  exci-s^ive  use  of  these 
pre  |>arat  ions. 

Acetanilid  (Aninniliflum,  V.  S.  P.,  nntifehrin)  is  the  most  im]x>rtant 
of  this  serit*s  from  the  toxieolotric  stand|Miitit.  It  is  a  eohirh'ss,  crystal- 
line ImmIv,  iiisultihlt'  in  water,  hut  solnhle  in  alcohol,  ether,  and 
ehlMroiWrn», 

The  chief  sytnptom  cinise<l  by  ucetanili<l  is  marked  and  long- 
c*"»ntinuofl  cyanosis;  in  mild  iiisi*s  of  jxiis^^nin^  this  is  the  only  symp- 
tom. In  severe  ejises  niMimseionsness,  follnwiil  by  marke«l  restlessness^ 
vomltin;:,  :nn\  ilyspiuti,  <K*eurs.  The  pulse  is  nipid  and  irrepdar  ;  there 
ore  oilen  profuse  ]KM>piratiou  and  then  colla|>se.  Various  forms  of 
skin  ei'uptii^iiH  and  also  eonvulsiou^  uihI  delirium  Imvc  been  des- 
erilK^l, 

In  a  latid  caw  desenlied  in  detail  by  Brown'  there  were  a  jyeneral 
hy|>ere>thesia  and  incr^-axil  n-llex  actions.  There  were  |M'rsistent  vomit- 
'\u^  and  ^li|^ht  delirium.  There  was  first  an  elevation,  lati'r  a  depn^sidn, 
of  ilie  teni|H'rature.  There  was  at  first  extreme  cj'annsis.  One  of  the 
mo>t  mnrk<"<l  et1*e<'(>  was  a  pni^resstve  d<»slnieiion  nf  the  utl  hltMHl- 
<^>rpu>clcs  ;  on  the  eitrhtli  day  (the  day  of  duith)  they  were  I.I  Ui.tMH)^ 
with  30  \H*r  cent,  of  heiut»globin.      There  wbh  marked   leukuc*yto8i8 


*  Mi'iUvr,  I^eutAtk  tairft  WWhmM-hr.,  1HA7,  TiiL  xiiL,  [I.  28. 
>  Moniu*tts  Inifmat.  AHtd.  Mag.,  \\m. 

•  Amtr,  Jour.  M^'t,  Set.,  11*01,  voL  cxsil,  n.  i.,  p.  770. 


614 


KOK-ALKAU>tI>AL  ORGANIC   P0ISOX8, 


(66,450),  and  a  large  iiiiinln  r  of  nucleated  rcti  cells  of  all  shes  was 
prL'.soiit.  TliefL*  woR'  li(.'in;t(o|M)rpliyriiinria,  l«xihiiiiijr  twfiity-fniir  Ikiiiis 
after  tlie  dose  was  taken,  and  *'(irnjil(.te  Mipiiression  **i'  urine  thni,*  da\> 
before  death.  There  weiv  ueute  iliil'nse  n^phrilih,  hemorrhage  from  the 
uiteHtiues,  and  acute  progressive  jaundice. 

The  loiig-euntinufxl  use  oi'  niedicuial  doe^s  leadtt  to  a  f4>rm  of 
eh  runic  pniMiiiin^r  in  which  cyano^i^^  dyspnea,  aufmla,  and  lo.si?  of 
weight  are  cmninnn   synn»tunis. 

The  fatal  dose  of  ucetjinilid  is  not  known.  Itocover}'  bai?  foliowe<I 
the  taking  nf  1  ounce  (31.1  gin.),  while  in  otlier  aisc-s  death  seems  to 
have  (KX'urred  after  a  few  duser*  of  fmni  H  to  •)<►  grains  (0.52  to  1.95  gni.). 
In  Bmwu's  tmse  death  (K^currtHl  eight  days  after  takiug  60  grains  (.*!.!* 
gtn.)  in  the  course  of  a  few  hours.  Severe  i*ymptoms  of  jxiisoning 
have  followed  tlie  udininistration  of  le&s  tliaii  2  grains  (0.13  gra.)  tt) 
Mtmien  suffering  fn»ni  1y]ihnid  fever.'  A  form  of  chronic  ]>«isoninp 
may  result  iVoin  tlic  long-continued  use  of  secivt  remedies  Lx>nlaining 
acL'tanilid.^ 

The  treatment  consists  in  thoroughly  washing  out  the  stomach,  and 
in  administering  saline  purgatives  and  cardiac  stiumlants  (stiycjuiiu, 
digitalis,  etc.).  If  the  cyanosis  and  dys|>nea  ari>  severe,  bleeding,  fol- 
lowed  by  tlic  inliusioii  L>f  normal   saline  sobiiinii,  is  rceonuncndc<|. 

Detection. — The  material  under  examination  is  extracti'tl  with 
strong  alctliol  for  the  rcmo\al  of  proteids.  AtW  evaponiting  the 
alcohol  the  residue  is  taken  up  in  acidiiie*!  water,  and  the  aiN'tanilid  is 
shaken  out  of  the  arid  fluid  with  ether  or  chlororonn.  To  the  n>ithie 
obtained  iificr  rv{ipoi;jlirtg  the  organic  stilvenl  th<'  following  ti'sls  may 
be  applied  : 

1.  I'piai  wjitjoing  a  niixtui'e  of  acH'tanilid,  rliloroform,  and  alcoholic 
sohitiiMi  <jf  potassium  hydroxiil  the  tffl'cnsive  odor  of  isobeu/ttnitrile  nm 
be  d<'te(4etl.^ 

2.  Hmt  tilMiiit  0.1  gmm  of  the  suspected  substance  for  a  nnnuto 
with  I  e.e.  oi'  ]iydrnelihtri<^  aeld,  anil  add  a  smidi  ipianllty  of  a  solution 
of  caleimn  Ijypochhirite  and  jilieiiol.  A  rctl  rnlor  is  priKluewl,  which 
clijinges  Ui  a  line   bine  on  the  addition  of  anuiioiiiu.- 

¥itv  other  reaetions  Hud   priHif  ui  the  uruie  see  Yul[»ius.* 

Phenacetin,  although  n  sjjfcr  nniipyretie  than  aceljinilid,  ooeasion- 
ally  gives  ri-;<'  to  eases  of  jHiisfming;  in  mre  cases  death  seems  to  have 
resulted  from  its  use."  The  .symptoms  are  sunihn-  to  those  dcscrilKHl 
nndi'r  acctanilid,  and  ecuisist  in  iniirk<'d  eyatiosis,  changes  in  the  blood, 
dix/ineds,  slccpiue.ss,  profuse  |K'rs]>iratii»n,  etc. 

.   '  Sonibrintki,  Thetafi.  MonaUh.,  1880,  vnl.  iii.,  ]>.  267. 
»  Diniwy,  Brit.  M,wL  J„ur.,  IH'.Hl,  vol.  ii.,  n.  1115;  m^v  alai  pp.  8J>,  6-53. 
"  Kotnuayer,  CV»i.  CcHimlbL,  1H90,  vol.  Ji..  p.  1030. 

*  ZeiUfhr,/.  nuttl.  Vfn^n.^  vol.  xxvii..  p.  »W»*i.  *  /6iW.,  vol.  xx\*ui.,  p.  103. 

•  Krunig,  Berlin.  Uiu,  WocJienarMr.j  1895,  vol.  xxxii.,  p.  998. 
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Antipvrin  was  introduced  into  medicine  as  an  antipyretic  in  1884, 
and  has  causetl  many  cases  of  i)oisoning ;  a  number  of  deaths  have 
been  attributed  to  its  use.*  Practically  all  the  cases  of  poisoning  have 
been  medicinal ;  in  some  cases  an  overdose  was  given,  but  in  many  of 
them  the  unfavorable  symptoms  seem  to  have  l)een  dependent  upon 
some  abnormal  or  unusual  condition  of  the  patient. 

Properties, — Antipyrin  (phenyl-dimethylpyrazolon,  CjHjN.CO. 
CH.NCH3.C.CH3)  occurs  in  the  form  of  colorless,  inodorous  crystals, 
with  a  bitter  taste,  very  soluble  in  water,  alcohol,  and  chloroform.  The 
physiologic  action  of  antipyrin  is  very  similar  to  that  of  acetanilid. 

Symptoms. — Probably  the  most  frequent  result  of  poisoning  by 
antipyrin  has  been  the  appearance  of  various  forms  of  skin  eruptions 
and  of  edema,  especially  of  the  face.'  Among  other  effects  are  dyspnea, 
cardiac  weakness,  coma,  and  collapse.  There  is  usually  cyanosis,  but 
this  is  less  marked  than  with  acetanilid.  Muscular  pains,  trembling, 
and  twitching  of  an  cpileptifonu  character  have  also  been  descril)ed. 
Occasionally  amblyopia  and  ringing  in  the  ears  have  been  observed. 
Death  in  collapse  has  occurred  a  number  of  times  after  tlie  adminis- 
tration of  antipyrin,  but  in  most  of  these  cases  it  is  doubtful  whether 
the  fatal  issue  was  due  to  the  drug  or  to  the  condition  of  the  patient.' 
Occasionally  death  has  l>cen  precedeil  by  convulsions. 

Long-continuc<l  use  of  antipyrin  has  led  to  a  form  of  chronic  jwison- 
ing  in  which  skin  eniptions,  dysjHjpsia,  loss  of  appetite,  drowsiness,  and 
muscular  weakness  have  Ix'cn  prominent  symptoms. 

The  fatal  dose  of  antipyrin  is  not  known.  Death  has  followed, 
within  a  short  time,  the  administration  of  2*2  grains  (1.43  gni.)  to  a  con- 
sumptive and  of  lo  grains  (1  gm.)  to  |xttients  suffering  with  angina 
pectoris.* 

The  treatment  is  the  same  as  in  cases  of  jwisoning  by  acetanilid. 

Detection. — The  isolation  of  the  substance  fn)iu  the  tissues  is 
easily  a<'<^»mplished  In-  preparing  an  acid  a<|ueous  extract  free  from 
proteids,  as  in  an  examination  for  alkaloids.*  The  acid  M>lution  is  freed 
from  various  impurities  liv  shaking  with  ix-troHc  ether,  and  the  anti- 
pyrin finallyMx'niove<l  witli  chloroffirm.  U|)on  eva])oration  of  the  chloro- 
form antipyriu  will  remain  in  a  form  sntticiently  ]>ure  for  tiie  following 
tests : 

1.  AqntMius  solutions  of  antipyrin  produce  a  rv<\  eolor  with  ferric 
chlorid  solution,  whicli  is  discharged  by  mincntl  acids.'"' 

2.  To  a  small  (juantity  of  an  aqueiHis  solution  of  antipyrin  is  adde<l 
a  dn>p  or  two  of  a  <lihite  solution  of  potassium  nitrite  aci<liH(Hl  with 
sulphuric  aciil.     The  characteristic  green  color  of  nitros«»-antipyrin  is 


StH'  Lfwin,  Ih't'  y''hnurirK-mifji'n  th-r  Arzn'imitfrl,  ISO*.*,  ji.  4">0. 


^  Sw  CUM."*  r^'porU'fi  l>v  JfiuUDpi,  hmn't,  ISSS,  vol.  i.,  ji.  'M'A ;  Slmrl,  Brit.  MnK  Jow 
1802,  vol.  i..  p.  l-_>.'.:'. :  S-iUt,  'llitrap.  .VtmatAfi.,  I'.Mrj,  vol.  .\vi..  p.  it.V.i. 

'  Ruts,  L-tui-.f,  1SS.'>.  vol.  i..  ]>.  .IS-J.  *  Li-win.  Utr.  eit. 

*  (Vmsull  p.  'VM  *t  sn/.  ii)  stM'lioii  on  (u-nenil  IViiu-ipU's  of  Toxii-olo^v. 

•  Bluiiu'iithiil,  Jnhr,.<hir.  */.  Cfuni.,  iSStl,  l.S't:!. 
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}irmliici^J.    The  reaction  serves  for  the  denmnstration  of  1  jiart  of  auti- 
jtyrin  iu  10,(M10  [mvi.-*  of  water,* 


CANTHARIDES. 


Poisoning  with  t';iiitlt:irld('>  is  icH  toiMUHni  ;  niohtof  the  vo^K's  n»|K>rfe<l 
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or  as  an  alM)rtifa)Meiit,  *'r  luive  i*feunvii  tln'<ni^h  aeeident.*     It  has,  Low- 
ever,  heen   u.^eil  i'ur  tlie   puqio.se  of  niuixler.     A  few  years  npo  it  was 
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mates, 
n»iniher   of  eases    of   puisiuiin^    resnht'il   from    tliis    pr.icti(v. 
]HHs<iiiiii^^  and  even  (k-iith    liave   rc>iille<l  from   it.*-  absorption  from  the 
bkin,  t<i  wlii<'h  it  had  UetMi  a|>pliud  as  a  vesiuuit. 

Properties. — CantliaridL-s  [( \ijifhfn'i*i,  U,  S.  P.,  S|uinish  fly)  it* 
the  driinl  ColcMipti-roLis  Ix-etle,  (Unthnrin  vvmttttonu.  When  groniid, 
i'anlliaridcs  I'urnis  a  t;niyisli-hn»\vii  powder  einiiaininj;  shining  f^reen 
})arti<'le>.  Tlie  active  jirineipK*  is  eaiitharidin  (t',,,H,^Oj),  th<'  aidiy<lrid 
of  esiiithiiridie  ueid,  Tlie  [HiwdertHl  drug  or  tlie  tinetun^  has  usnally 
been  use*l,  Imt  u  iinniher  of  «i.se?i  of  jMiisoiiiug  have  resulted  fnmi  the 
use  of  the  sidls  oj'  the  neid. 

Symptoms.— Th I'  symjUonis  are  due  hir;rely  tt*  t!ie  h»enl  irritnnt 
artinii  iif  the  [MiiHiu  ;  this  aetioji  is  exeiletl  at  the  point  of  application 
or  at  the  point  of  exereti<m  of  the  drug.  Apphcd  to  the  skin,  can- 
tharides  f>r  <'anthari<lin  jmidnees  rnhiess  and  jtain,  ftiUtJWiHl  hy  vesicles, 
which  hitcr  <vndesee  To  (lirni  a  hiister.  iinn^rein'  may  nsnlt  fnun  its 
prolnnp'd  nppliratinn  1o  t)ie  skin.  Sinne  **\'  x\\v  i\r\\)r  inav  lie  idjsorln'd* 
ami  eXLTeteii  along  the  alimentary  and  urinary  tniets,  and  thus  caiiiie  tJie 
siinie  symj^toniH  as  when  the  dm^  is  taken  internally. 

Tnken  internally,*'^  cantharides  jiriKluers  the  sjune  ehanjrcs  on  the 
mucous  nietnhriUH'asiin  the  skin,  X'esicks  f»*fni,  an<l  there  is  an  inten?^^ 
hnniiitfj  piiin  in  tliL'  csopli:i;rus  and  stj^miacli  ;  tliere  may  l»f  inteu&o  thirst, 
tmt  also  inahility  to  swallow.  Vfunitinjr  nsually  wcurs  ;  the  vomited 
matter  may  contain  blood  and  shreds  oi'  nnicous  niemhrane.  BlofMly 
diiirrln'a  with  th<*  most  intcnsi-  alMloniinal  j«nn  f(dlows.  There  arc 
weakness  ami  a  state  of  eollaps*-,  inul  iU-uth  may  occur  in  from  sixteen 
to  twenty  hours  after  the  poison  was  (nken. 

In  less  acute  <'ases  the  symptoms  aris*-  fmtn  tht*  organs  in  which  the 
dni^  is  exerot(.-d — viz.,  the  alimentary  anil  penitft-nrinary  tracts.*  The 
symptoms  nrisiu^  fnun  the  latter  or}r:ms  tire  irritation  of  the  bhuldiT 
witii  a  nuistant  desire  to  urinnte,  stnuimirv*  acute  nephritis  with  albti- 
minuria,  and  sometimes  hematuria.  The  inHnmnuition  of  the  bladder 
and  nri'tlira  ju'odnees  pain  and  fivtjnently  leads  to  priiiptsm.  In  prep- 
n:mt  women  abortion  has  or-i-nrntl,  Thi'  ^*nital  organs  of  l>oth  male 
and  lemale  are  swollen  and   iidhinied,  and   there  is  fit-quently,  althougb 

'  Kiunr,  f.ifhiif'ii  Anniftrn,  Vfil.  cc-xxxviii.,  p.  'JIS. 
'  Rcviilnut,  Gaz.  dejt  N6p.,  ISHU,  vol.  liii.,  p.  ti98. 

*  Bn-w^liT,  TktTf'p,  Go*,  i^9<),  n.  I'KK 

*  Itpe^liT.  l.iT.  «/.  *  Sw  JetTfrisft,  BriL  Mtd,  Jmir,^  1876,  vol.  i.,  p.  100. 
«  Clarke,  iMnett,  1881,  vol.  i.,  p.  49y. 
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hy  ai>  ineautf  always,  iurrvused  sexual  d«iire.     The  nepliritis  may  lead 

U>  iksith. 

Ill  wmio  ca(*es  there  are  sevL^re  uervoiis  syin|)lt)in,s,  with  (ly^piiea,  wm- 
viilsiijus,'  trisinu.s,  uikI  totiuius ;  some  of  tlit*?^  s-ymptoms  may  ix-sult 
indirectly  tntm  the  actioiMjf  the  paisun  iipoii  the  alimentary  and  urinary 
tRiets. 

Fatal  Dose. — The  actual  dnse  iif  cantliarides  neet'.-sary  U*  cau>e 
dwith  is  uiit  kuiiutu  Twciity-iivc  ^miiis  (l.*w5  P"-j  "^  the  powdeivil 
drug  have  caustxl  death;  in  aunther  vaac  reajviTv  followed  the  ingestion 
of  Vl  i^rains  (2.7  ^iii.).-  A  Ijoy  <tf  i^eventeen  dietl  fourteen  day.s  after 
takin^r  an  uuure  uf  tlie  tincture,  A  single  Hy  which  was  ^wuilnwtKl  by 
a  cliild  eaascd  di-trps.sing  svniptonis.  Tlie  fatal  dose  <ff  canlharidiii  Ih 
entimated  to  1m»  i'nun  ^^  to  J  of  a  grain  (0.007  to  0.02'J  gm.). 

Fatal  Period. — Death  does  not  u.sually  oeeur  until  aeveral  liours 
or  ilays  (one  to  ionitcen)  after  the  pj)ison  has  been  tidieii ;  in  the  cases 
that  art*  nijiidty  tatal  the  cliief  svinptoins  arise  frnni  iIk'  alimentary 
tnict  ;   in  tlie  less  uciUc  eases  deutfi  nsiinlly  re>nlt.s  I'nirn  nephritic. 

Treatment. — If  tlie  esophagus  and  Momacli  are  not  toit  severely 
inflamed,  the  stomach  should  l>e  waslw^l  out  with  warm  water;  t>ther- 
wise  it  may  Im*  en*ptie<l  hy  hypHlermir  inj<^*tioii,s  nf  ajmnnvrpliiu. 
Mueilagioous  drinks  ami  i)pi:ite-s  shonhl  be  given  to  allay  the  pain  ; 
oil  slu»ul<l  not  he  Mse<l,  tw  the  cantharidin  is  r(*;idi!y  wilnhle  in  it.  The 
nephritis  should  be  ti'eatal  by  administering  hirge  drafts  of  water  and 
tl»e  use  of  diuretics  (tea,  etc).  The  irritation  of  the  bladder  is  relieved 
by  washing  this  uririiu  out  with  waiiu  water. 

The  chief  postmortem  appearances  are  severe  gastritis,  enteri- 
tis, and  nephritis;  cystitis  and  ui^ethritis  have  also  l>een  oliserved. 
Vesicles  may  l>e  found  in  the  mouth  and  pharynx.  The  contents  of 
the  stomach  and  int^'stine-;  usually  <"ontaia  some  remnants  of  ptwdered 
<»ntharides  if  the  juiwder  itself  has  been  taken;  the  green,  shining 
particles  aiv  very  eharaeteristie  of  the  drug. 

Detection. — The  nuUerial  umler  examination  is  heatwl  with  ft  per 
cent,  sohilion  of  pttassium  hydroxi<l  tmtil  a  |M'rfertly  honmgeneiius  mass 
is  obtained,  Tlu'  dtiid  is  allowed  to  eool,  extfact4'<l  with  <'liloroii>rm  for 
the  removal  of  various  iuipariiit*s,  and  after  aeidifi^uion  with  hulphnric 
acid  is  treatwl  witli  four  times  its  volume  of  !>')  |kt  cent,  alcohol.  The 
pnxluct  is  btjiletl  and  Hlt*^**!  while  hot.  After  cowling,  the  litjuid  is  again 
filtert*d  and  the  ah•l^llol  dlstilh^l  (lif.  The  re>iidual  a«pUHnis  fluid  is  thru 
>liakt'U  witli  rhl*ii-..tonn,  which  take'^  (Mit  cinilharidin.^  Tlu'  rc!-iduu 
obtained  by  ev:i]K»rilt'*n  of  the  ehlorofnnu  may  bi*  nN-ogni/.i'*!  by  its 
ability  to  blLst<'r  the  >kiu.     There  are  mi  chameteristie  chemical  tests. 


DIGITALIS. 
By  digitalis  (U,  S,  P.)   is   meant   the   p>wdered   leaves  of  DtffitalU 
y>«ryj«r«f,  or  ounmtm  Fluroixiin  foxglove,  a  plant  tlut  is  nowciiltivatal 

'  Se<ltfwi<k.  J/<v/.  Tivu*  nnrl  Om.,  ]m\.  vol.  ii.,  p.  HI7. 
'  IWok,  A'«/A  Anui\  Vmelitiin%rt\  ISUI,  vid.  iiL,  p.  TVii 
•  Dnvgvndnrff.  EnnUkluutj  nm  Oijlmj  (iViltinRl'n,  IH1I5,  p.  :i22. 
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or  is  found  gro>\ing  wild  in  \mrts  of  the  UnitKl  States.  Digitalis  and 
its  prt'immlionH,  es]>eoijilly  tlic*  tiiirture  jiml  tln'  itifufsion,  are  us^hI  ven* 
cxteiisivt'Iy  in  medicine  a.-*  «inlia<*  stinmlanti^ ;  certain  Iwxlies  reputed 
U>  be  the  active  principles  are  used  U*  a  niaiv  liniiteil  extent.  As  a 
matter  *)f  fact,  there  is  still  much  doubt  as*  to  what  the  active  principles 
of  digitalis  are.  An  extremely  toxic  glue4>sid,  digitoxin,  occui-h  in  the 
leave.-^,  and  the  activity  of  tlie  prejmrations  made  fmni  these  has  usu- 
ally lx*en  attributetl  tn  this  body.  Recently  KilJani  '  has  obtained 
froiu  the  leaves  a  body  that    is    soluble  in  water  and  that  neenis  to 

Ik'  idcnticid  with  the  digitalein 
o)>tained  x-veral  yc^re  ago  by 
S'iimiiHlciK  rg.  The  Iwive*^  al.so 
contain  a  glucosid,  digitophyllin, 
and  another  gluoosid  resembling 
digitidin  ;  digitalin  itj?elf  is  pi\>l>- 
ably  abseut.  Tlie  sewls  contain 
digitalin  and  a  very  small 
amount  of  digitoxin.  Both 
leaves  and  seeds  contain  the 
SJiimniu-like  and  a]nu>st  inert 
ImhIv,  digitonin,  in  cnTisid<'nd)]e 
ijuantities.  Tlie  *' digitaltns  "  *>( 
commeive  are  usually  mixtures 
of  some  (»f  lliesi-  btxlies  and 
eerljiin  oi*  tlieir  decomposition- 
produrts.  They  vsiry  greatly  in 
physit)logic  nctivity,  Home  being 
alnu^st  inert  while  otliers  are 
ven'  toxic. 

Nearly  all  the  rcjMirtwl  ea.-ses 
of  jHiisniiiiig  by  digitalis  have 
l»een  accidental,  and  mast  of 
these  have  l>eon  due  to  the  ad- 
ministrntion  of  too  large  niedi- 
puqwise  of  munlcr  in  a  veiy  famous 


I 


Fw.  M.— Foxglove,   or  dlglullx  (DiffUati*  pw 
puno). 


It  was  nscil  fiir  tb 


cinal   doses 
Frencli  ciise.-' 

SsTHptoms."' — Tlie  symjitonis  following  the  admiiiistnition  of  digi- 
talis or  of  fuie  of  its  propMrntions  have  varied  in  dift'ciTnt  cases. 
Smu'titnes  the  syniptom.H  have  begmi  within  an  hour  ;  in  other  cases, 
('sjxM't;illv  in  thf)se  in  wliich  ihe  digitalis  was  taken  in  the  Ibrni  of  hard, 
uot  e;xiiity  soluble^  }>ills,  tlicy  ivere  delayed  for  a  day  or  two.  One  of 
the  earlier  symptoms  is  a  markefl  slowing  of  the  heart:  the  pulse 
may  fall  to  40  or  even  to  25  a  mijuite.     At  the  same  time  the  force  of 


^  Kiliiini,  Arch.  d.  Phffvt.,  IHW,  vol.  (.'cxxxviii.,  p.  *l(i4. 

'  Tiinlieii  and  RimsHin,  dfu.  dr-n  H6p.,  1864.  p.  H30;  .an  altstmct  of  Uds  awe  fo  glren 
in  Mnsolikji's  Ilandhurh  ff.  Vtrfjiff.,  1H.S2,  p.  -iilo. 

*  Sot%  far  i'Xiim]»le,  Mftwr,  Lunrtt^  1880,  vol.  i.,  p.  JlHi  (rnst*  nf  ii  wnrnnn  wlm  recov- 
ert'd  after  taking  nearly  1  grain  (0,065  gm.)  of  lionitille's  digitalin  in  the  fomi  <rf 
pilbj. 
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the  beat  is  greatly  increased,  and  the  patient  may  suffer  from  throbbing 
of  the  carotids.  Tliere  is  great  irritation  of  the  stomach,  leading  to 
nausea  and  very  jtersisteut  vomiting,  abdominal  ])ains,  and  thirst ;  some- 
times there  is  diarrhea.  The  urine  is  often  suppressed.  There  are  also 
various  nervous  symptoms,  such  as  roaring  in  the  ears,  disturbances 
of  vision,  vertigo,  violent  headache,  hallucinations,  mild  delirium,  great 
prostration,  and,  frequently,  twitchings  of  the  muscles  j  these  symp- 
toms are  especially  marked  after  muscular  exertion.  Later  the  heart 
becomes  rapid  and  irregular  ;  dyspnea  and  collapse  follow,  and  finally 
death  in  coma,  or  sometimes  in  convulsions.  In  a  number  of  cases 
death  has  occurred  suddenly  from  failure  of  the  heart. 

If  the  patient  does  not  die,  recover}'  is  very  slow  and  often  inter- 
rupted by  severe  relapses.  There  are  often  attacks  of  dizziness,  faint- 
ing, and  irregularity  of  the  heart. 

In  light  cases  of  poisoning  the  chief  symptoms  are  slowing  of  the 
heart,  with  nausea  and  vomiting. 

There  is  a  form  of  subacute  jwisoning  in  which  the  symptoms  do  not 
appear  until  the  drug  has  been  given  for  some  time ;  this  is  the  so-called 
cumulative  form  of  digitalis  ])oisoning.  In  the  oft-quoted  case  of  Kohn- 
horn,^  a  man,  aged  twenty-two,  t«)ok,  in  order  to  escape  militarj'  serx'icc, 
about  13  grains  (0.85  gm.)  of  digitalis  in  the  form  of  pills  daily.  On 
the  eleventh  day  he  had  marked  symptoms  of  gastro-intestiual  catarrh 
and  a  pulse-rate  of  52  a  minute.  He  continued  taking  the  pills  until 
death,  from  sudden  failure  of  the  heaH,  took  place  on  the  twenty-eighth 
day. 

The  fatal  dose  of  digitalis  and  its  prci)arations  is  not  known ;  36 
grains  (2.34  gm.)  of  the  powdered  leaves  have  caused  death,  while  re- 
covery has  fblloAvcil  the  taking  of  1  dram  (3.9  gm.).  Death  has  been 
caused  by  1  ounce  (30  c.c.)  of  the  tincture.^  Of  t!»e  various  constituents 
of  digitalis,  digitoxin  is  unquestionably  the  most  toxic ;  in  the  well- 
known  case  of  Kopi)e,^  -^^  of  a  grain  (0.002  gm.)  of  digitoxin  causetl 
most  severe  poisoning,  and  it  is  xcry  probable  that  -^  of  a  grain 
(0.004  gm.)  would  ordinarily  lx»  fatal.  The  commercial  digitalins  con- 
sist of  dijj^itoxin,  digitalin,  and  other  Ixxlies  in  varying  proportions,  and 
it  is  inn>ossil>le  to  state  the  fatal  dose.  A  chiM,  aged  one  year  and 
eleven  months,  was  very  severely  jwisoneil  by  al>ont  Jj^  of  a  grain  of 
Xativello's  ditritalin,^  and  in  another  case  -r}^  of  a  grain  of  a  similar 
prejMiration  canstMl  darigorons  symptoms  in  a  boy  of  fifteen  ;  it  is  ])roba- 
ble  that  y\-  of  a  grain  and  upward  of  most  of  these  prejKirations  would 
Im?  ven.-  (lanji;i^rous  to  an  adult.  There  is,  hoMever,  a  preparation  ui>on 
the  market  known  as  *'(iernian  digihdin,"  which  is  given  in  doses  of 
from  j\j  to  I  of  a  grain  (0.007  to  0.032  gm.)  ;  it  is  said  to  contain  dijri- 
tonin  (to  the  extent  of  5(^  or  60  jx'r  cent.),  digitalein,  and  small  quan- 
tities <»f  difritalln  and  diiritoxin. 

'  Kohnlmni,    V{>rf>-/i>ihr':<^rhr.  /.  fjt-r.  JAv/.,  lS7t>,  vol.  xxiv.,  p.  'J78 ;  nee  alw  Lancdf 
187t>,  vol.  i.,  1..  ">S-J. 

'  Haiiics.  (ftiz.  (/<.-*  Iff'i'.,  isTt),  vol.  xlix.,  p.  7"it). 

■  Ki»n|>e,  Arr/i.  f.  f/ftrr.  Pnff,.  u.  I%tf'm.,  1S74.  vol.  iii.,  p.  L'S**. 

*  Ka.klifle,  lirit.  Mttl. ,/..»,.,  V.m,  v..l.  i.,  p.  ;t;tS. 
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The  fatal  period  is  usually  long,  thiuh  schlom  *K*enrring  for  a  day 

or  two  ;  it   i^  IrtHjmiidy  |>ni|onjii;(_4l  (i»r  MVi-nil  (tivL-  to  tliirtcoii)  tiays. 

TUi;  treatment  ««msists  in  tlHuough  I'viu'imtiou  o£  the  stomaeli,  the 
a<lniiriisti-ution  of  stiiniilaiits  (^eattein,  .^tryehikin,  and  att>i[>iu),  an<l  the 
application  of  heat.      Aljsohite  re-it  in  Im^I  is  very  inijiortuiU. 

There  are  no  ehanieteristie  postmortem  appearances  after  digi- 
talis iHti.-nnin^;  tH't-a^Iotmlly  there  aiv  snnie  iinlie:itir*ns  of  g;f;triti.*. 

Detection. — An  :u|Ueou-  rxtmel  of  the  suspeetvil  material  is  dccol- 
oriw-Mil  with  animal  ehare*)ai  and  treated  with  neutral  lead  acetate  as 
lotiji^  its  the  ix-ai^eat  produces  a  pivci]»itate.  The  tiltr:ite  from  this  pre- 
fipitate  is  tlien  treate^l  u  illi  a  solution  of  Icail  Jteetale  and  aninioniawil 
ateoh'il.  This  preeipit;it<'  is  filtered  ulV.  su|wtidetl  in  water,  and  diK*i»ni- 
posed  with  ■^nipluireli'^i  hydrogen.  The  digitalein  will  lie  found  in  the 
litpiidt  while  digitidiii  remains  with  the  Icjid sulphid  and  can  be  removed 
hv  extraelion  with  ehlontforni.  (_)ii  evajmnitioii  tif  the  oIdoiTfforn»  digi- 
taliu  will  remain  in  erystalltne  t'onii/ 

Dipitalin  niav  Iw*  reinfkV4'<i  fri<Mi  ahi^'lioliir  or  a(jU(H>ns  solutions  by 
agitation  with  freshly  preeipilate«l  lead  hydroxide  The  lead  preeipitjit* 
a^wSiimes  u  flesh  ctilor  on  trwiitnent  with  iimtviitratiMl  siilphurie  aeiii,  and 
the  [inwluet  hecsirnes  ijoerald  greiii  n|K)n  the  .subsequent  addition  of 
briiinin. 

ft  is  very  irn|»ortant  t<j  ap]ilv  the  physiologie  test*  to  the  suspeete^l 
nidtenal  ;  this  is  h*st  dime,  if  the  amount  (*i'  material  is  small,  with 
frogs.  The  luuirt  ih  exposed,  the  beats  <roinittil,  and  tlien  I  or  *i  milli- 
grsims  fif  the  susptH'terl  material,  in  sohuion,  is  injeiiTed  into  a  lymph- 
spiee.  If  the  nmterial  Itelongs  to  tlie  iligitalis  series,  the  heart  will 
be<'t>!uc  slower,  will  empty  itst'lf  moiv  eontpletely  at  i?ach  syj^tole,  and 
dihite  less  during  diastole  nnti!  it  finally  st^^ips  in  systole.  Of  eonrse,  it 
iH  necessary  earei'nlly  to  et*ritiiil  this  experiment  by  similar  f)nes  earrie*! 
out  under  the  same  conditions  with  known  tpiantitieH  of  digitalin. 


Strophanthus. — Stmphanthus,  the  physiologic  action  and  usjgs  of 
whieh  are  very  sinulai-  to  tlujse  <>f  digitalis,  oeeasionally  earjse.s  severe 
and  even  fatal  S^ases  of  petisoning  ;  the  symptoms  are  similar  to  lliose 
of  digitalis  pitisoning,  but   the  eiiurse  is  more  rapid, 

Isolation. — An  aeid  atpKMjus  extniet  of  the  juaterial  under  exami- 
nation is  prepan-d  as  in  an  examiu;ittini  for  ulkaloitl-,  Tlie  a^jtUHuis  fluid 
i^  fnK'd  f'nim  virions  impurities  l>y  shaking  with  U^n/xne,  and  the  stn>- 
]>liautliin  Hnally  removed  by  shaking  with  amyl-aleifhol. 

Tests. — 1,  StiT>pliantliiii  yiehls  a  re<l  e^lor  whiMi  trenteil  in  turn 
witli  siHJinm  nitroprussiate  solution  and  an  alkrdi. 

2.  An  aipH'ous  solntitm  of  the  snspeeleil  substaue*'  is  tre;ited  with  a 
trace  of  f^rrie  ehlorid  smd  then  with  euneentniteil  snlphurir  a<-id.  In 
tlie  presence  of  stroplmnthin  a  [frown  precipitate  is  foriaed  which,  after 
ati  hour  or  so,  beamu'S  emerald  green. 

ti.  Sti'oplianthin  disH)lve?i  in  7-1  ]>er  cent.  sul[thuric  aciti  with  a  fine 

'  I'tihn,  Zr  it  Hi-fi,-./.  'iMo/.tyiini.,  vol,  xxiii.,  p.  2'2.    '  S*^  THniifii  uritl  Koa-^iii,  h>c.  ril. 
*  Sw  He/'iin.  kUn.   Woehenschr.,  1888,  vol.  xxv.,  p.  115. 


ERGOT. 


G21 


\'iolet  color.     This   reaction  will  easily  show   the   presence  of  half  a 

milligram  of  the  [>'»iMMi. 

4.  iStrophiinthin  arrests  the  boart  in  systole,  a  i»li€'nonienoa  that  can 
be  hn^ught  alK>ut  in  frogs  with  yj^  tif  a  milligram  of  the  subbtauoe. 

Oleander. — The  common  c»rnamenta1  shnib,  Nerium  olainderf  con- 
tains two  or  more  active  principles  belonging  to  (he  "digitalis  series  "  ; 
a  number  of  cases  of  j»ois<]uiugt  i^jteeially  among  cliiMreu,  are  roportetL 
The  fiymptoms  '  have  iH'cn  viimiting,  alKhnniual  pains,  vertigo,  ci»n- 
vnUivo  movetnent.s,  insensibility,  .--mall,  vi^ry  hiow  puln.',  and,  in  some 
ca.ses,  epileptiform  convulsions,  fitlloweil  by  coma  and  death.  In  caite;* 
that  have  recovered  the  pulse-rate  lias  remained  as  low  as  40  u  minute 
for  live  days. 

ERGOT. 

Ergota  (U.  S.  P.),  ergot  of  rye,  is  the  sclenjlium  of  the  parasitic 
fungus,  Gf/wicepjt  purpunvy  replacing  the  grain  of  r}*e.  It  is  alpo 
found  on  other  grains,  as  on  some  native  gnisses  of  the  West,  where  its 
eclx>lic  pntjxjrties  are  well  kmtwn  to  nmuy  tril>es  of  Indians. 

Most  ciLses  of  ptisonitig  by  ergot  have  been  due  to  tlie  eating  of 
bread  made  of  diseased  grain  ;  such  cases  are  now  rare,  8«ime  cases  of 
|K>isoning  result  &om  its  use  iu  medicine  or  from  its  use  as  an 
nb<»rtifa('ient.* 

Properties. — Notwithstamling  the  fact  tliat  a  great  deal  of  work 
has  Ix^en  done  upon  the  snbjii't^  the  cliemistr}'  of  ergot  is  in  a  very  un- 
satisfactory condition.  A  large  numlM^r 'if  I>*k1I(.'S  have  Ixvn  deserilKxl 
as  <xx'urring  in  it,  and  some  of  tlie-se  have  Ix^en  used  to  a  limited  e.\teut 
in  therapeutics.  Among  the  earlier  of  these  piviwrutions  may  be  men- 
tioned "  ergotinin  "  and  ^' ecljolin."  It  is  customarj'  at  present^  to 
ascribe  the  at-tioii  of  ergot  to  thret!  im|K^rfectIy  isolatcnl  bnlie^ — ergi>- 
tinic  acid,  conmtin,  and  sphacelotoxin.  Ergotinic  acid  cau:^es  de- 
pri'ssiou  and  |xir.ily.si.s  of  the  >pinal  eonl.  Cornntin  is  probably  a  mix- 
ture of  poisons,  the  physioh)gic  action  of  which  is  to  cause  a  stlnudation 
of  the  mtxlullii,  wliich  leads  to  couvnlsions,  vomiting,  purging,  anil  a  rise 
of  blo<xl  pressure.  Cornntin  also  c;iuses  wave-like  ciMitnutions  of  the 
uterus.  Sphacelotoxin  is  a  resinoiLs  btnly  that  le-.ids  U\  irritation  of  the 
alinientar}'  tmet,  causing  vomiting  and  other  alxlominal  sympt<»nis. 
The  most  uha meter istic  eflfeet  of  >phaeelo^txiii,  however,  is  the  pnMhic-- 
tion  of  a  dry  gangrene  ;  this  gangrene  seems  to  W  <lue  to  a  prolongvd 
contraction  of  the  arterioles,  shutting  ofT  the  liliMnl-supply  of  the  pjirt 
and  leadiug  to  a  hyalhie  formation  in  the  hiincn  of  the  vessels.  SphatH)- 
lotoxin  induces  abortion  in  pregnant  animals. 

The  otlicial  preparation  eomiiionly  use<l  is  the  fluid  extract,  the  dose 
of  which  is  1  or  2  lluidrams  ('1.7  or  7.4  e.e.). 

•  See  Thrrap,  Oax.,  1888,  p.  452. 

■  Lincoln.  ToUJo  3/./^.  ohH  Sur^  Jour-t  1878,  vol  M,  p.  243 ;  Phirm.  Jour,  tnd  TVant., 
1878,  3  ft,  vol.  ix.,  pL  i.,  p.  541. 

'  Ciwhnv,  /Vmrm/irtrfo^  and  ThfT<iprutir»^  IWl,  p.  400;  lee  Santuwon,  iSkand.  AreA,f, 
PHyrwi.,  1902,  vol,  xiii.,  j*.  107  (on  "Comntin  K'eUer"). 
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Symptoms.— Two  forms  of  ergot  poiHoniiig  arc  recognized,  acute 
aiul  t'liroiiie. 

Acute  poisoning  by  OT^»t  may  l»t'  causai  cither  by  the  eutiiif;  of 
brwitl  niiuk*  from  disrasiil  graiu  f)r  by  pn*j)amtions  of  the  drug  taken 
iuUTually/  The  symptoms,  whittli  may  not  a[)pf:»r  for  some  hours, 
usually  begin  with  Vdmitinjr;  there  are  burning  pnins  in  the  alxlo- 
nien  ami  tingling  nf  the  extremities,  great  thirst,  weakness,  and  diar- 
rhea. There  is  tn-qucntly  suilliiig  of  the  fnee  and  extremities.  The 
pulse  is  slow  and  wmk.  AbiiomiMl  sen.sjitions  develop  in  the  skin,  es- 
pecially in  that  of  the  haials  and  feet ;  there  are  fe<'ling8  of  chilliness 
anil,  later,  twitehiupi  or  tunie  enutnu'tions  of  the  muselei^.  Ataxia, 
epileptilotni  e^nvulsions^  ami  mania  have  been  o!)served.  These nymp- 
touis  are  tbllowed  by  a  i;dl  of  lenipemlure,  and  in  niany  castes  giingrene 
of  the  skin  has  Iw'en  observed.  Suppression  of  the  urine,  gn'at  pro:?- 
tration,  coma,  and  dentb  fiitm  failure  of  the  iv<f>irati<in  auil  liuart  may 
follow.  Dejitli  iMiiy  oeeiir  in  a  few  Imurs  or  be  delayed  for  a  few  dav?, 
]f  the  ])ntienl  reeovcrs,  abiioniud  sin-satitui,^  nuiy  ])ersist  for  several 
(Liys  ;  sM'allowing  maybe  ditlieuh  and  painful.  Sometimes  a  eataraet 
forms  in  one  or  both  eyes. 

If  the  pritient  is  pregnant,  inid  e.-iKvially  if  there  is  a  predispo.sitiou 
to  miseurriage,  ab«trtiou,  folluwed  l>y  severe  heinorrlaige,  niayoeenr; 
btJth  mother  and  ehihl  may  die.  Thc^  resnlt.s  art*  es|>eeially  liable  to 
oceur  in  the  kite  stages  of  pivgnaney  ;  in  ftiet,  many  con.sider  it  doubts 
fill  whether  erg<tt  has  any  influenee  upon  the  uterus  during  the  first 
biilfof  preguaney.  MH>t  obstetririans  e<pii>fdr'r  the  adniinistratinn  of 
ergot  (luring  |Kii*turition  betl>re  the  drliveiy  oi'  the  (.bild  to  be  fmuglit 
with  great  danger  to  the  ebild.  Ponerfnl  eontraetitms  of  the  uterus 
may  be  set  np  by  ergot  if  there  are  iibroiils  in  tlje  ntenis.* 

Fatal  Dose  and  Period, — Ergot  nmt  the  prejmnition.^  of  ergot 
vary  &o  gn-atly  in  strength  that  it  is  Jnipo^>ible  to  stat<'  the  fatal  done. 
Thirty  gnuns  (1.?I5  gm.)  have  eau.se<l  >evere  jtoii-oning,-M>ut  recovery 
has  followed  loO  grains  (it. 72  gm.).  Gangrene  and  death  are  said  to 
liave  follovvw]  1*2  grains  (0.77  gni.).  One  Huidram  ('^.75  c.c.)  of  the 
tiniil  extract  eanswl  great  sleepitiess,  swelling  and  redia'ss  of  the  feet, 
and  vit>!*'Ut  prlekHng  of  the  extremities;*  yet  ounee  doM.«  have  often 
bi-eu  given  without  ennsing  any  j>oi.*^onons  symptoms.  Death  lias 
oeeurrtnl  within  one  to  three  days  after  the  apix^arauce  of  the  first  8ynj]>- 
toms.  Death  is  more  likely  fo  follow  tlie  loug-eoutinued  Ui>c  of  small  * 
CM'  medieinnl  doses  than  after  one  large  dose. 

The  treatment  consists  in  wasliing  out  the  stomaeh  anil  emptying 
the  bowels  bv  «iu"uia*a  or  purpitivi's,  sueh  as  ealomel  or  easlor  oil. 
In    er^Uapse,  Marm    baths  with   cold  affusions   are   recommended  ;   also 


^  OlHriglit,  Otnatfian  Mfd.  Jour.,  1870,  vol.  vi.. 
OfU.,  lyTy,  vol.  ii.,  p.  3iJ7;  Hiilme,  Medical  iVW*i,  1 
rfc  TVtt'i-iip.,  vol.  cri,,  p.  52. 

'  Metwlows,  ioc,  fi'/. 

•  Fniilkner.  AVw  York-  .V«/.  Jour.,  18ft4.  vol.  xxxix.,  p.  ti6». 

*  Davidson,  tmneet,  18152,  voL  ii,  p.  520. 


404:  McfldowR,  .IM.  TinifJi  nnti 
\  vol.  n.,  \x  ri.W-  D^hicTtv,  B^L 


Meadows,  /oc  ciL 
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stimulants,  such  as  coffee,  tea,  etc.  If  gangreue  sets  in,  the  parts  should 
be  bathed  with  warm  water  and  wrapped  in  cotton. 

Postmortem,  ecchymoses  in  the  stomach,  intestines,  kidneys, 
uterus,  hings,  and  peritoneum  have  been  frequently  obser\'ed.  Micro- 
scopic examination  sometimes  reveals  the  presence  of  polyneuritis  and 
inflammation  of  the  arteries. 

Chronic  Poisoning:.^ — Chronic  poisoning  by  ergot  has  nearly  always 
been  due  to  the  eating  of  bread  made  from  diseased  gniin ;  wide-sprea<l 
epidemics  of  "  ergotism  "  occurred  in  EurojHi  during  the  Middle  Ages, 
but  are  now  rare.  More  rarely  the  medicinal  use  of  ergot  has  led  to 
chronic  poisoning. 

There  arc  two  distinct  forms  of  ergotism — the  spasmodic  and  the 
gangrenous  ty})es.  In  some  epidemics  both  forms  are  present,  but,  as 
a  ride,  one  form  is  much  more  prevalent  than  the  other.  The  early 
symptoms  are  the  same  in  each,  and  consist  in  indefinite  pains,  dis- 
turbances of  dig(?stion,  etc.  In  spitsmodic  ei^otism  there  is  anesthesia 
of  the  fingers  and  toes,  then  of  the  extremities ;  later  there  are  tetanic 
spasms  of  the  muscles,  followe<l,  if  the  patient  rect)vers  from  the  first 
effects,  by  contnictnres  of  the  limbs.  Mental  weakness  or  dementia  is 
a  not  uncommon  result.  In  the  gangrenous  fonn  of  ergotism  there  is 
acute  pain  in  one  or  more  limbs ;  the  limb  swells,  Ls  dark  in  cf>lor,  and 
is  very  cold.  Dry  gangrene  sets  in,  and  fingers,  toes,  and  even  arms 
and  legs  and  nose  fall  off;  there  is  little  pain  or  hemorrhage.  Gan- 
grene of  internal  organs  may  occur ;  thus  catiiracts  are  common.  All 
these  effects  seem  to  l>e  due  to  sphacelotoxin,  which  causes  prolonged 
contraction  of  tlu;  vessels,  followal  by  hyaline  thnmilxjsis. 

Detection. — Dragendorff-  found  it  impossible  to  identify  ergot  by 
the  isolation  of  any  of  its  active  constituents  fnuu  animal  tissues.  The 
substiince  yields  trimethylamin  when  trejited  with  alkalis.  This  proj>- 
erty,  however,  is  common  to  many  organic  com|)ounds  and,  tlierefore, 
has  little  toxicoh »»;!(•  value. 

CX)TTONROOT  BARK. 

GosAi/pii  RadiciH  Cortex  (U.  S.  P.)  has  long  had  the  reputation, 
among  the  negroes  o£  the  South,  of  being  an  alxjrtifacient ;  it  is  usecl 
to  some  extent  as  an  emmenagogiie.  Severe  ]H»isoning  was  cjuised  bv  4 
ounces  (120  c.c.)  of  the  fluid  extract  tiiken  for  tl»e  purjK>s<»  of  producing 
abortion.^ 

MALE  FERN. 

Male  fern  (Aspitlitim^  IT.  S.  P.,  the  rhizome  of  Dri/opteriH  Ftfir-tna/t 
and  of  IK  iiutiujiimlii*)  yields  a  ri'siuous  lx«ly  that  is  official  under  the 
name  of  OhiurKtna  Aspidii.     The  active  principles  of  this  n'sin  seem 

'  St'e  Alllmlt'^  Sij^tnn  <;/'  MMirini\  vol.  iii.,  p.  7y.'{ ;  KoU-rl,  Arch./,  cxpcr.  PiUL  u. 
PhtrmnkuL^  vol.  xviii.,  p.  'Mi\. 

*  Knniittluini  rmt  fiii'U-n,  <  ii'tttinifcn,  1S!*5,  p.  2^*4. 
»  Blakoloy,  '.\f,,K  SIua^  ISIHI,  vc.l.  Ixviii.,  p.  -IKJ. 
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to  be  a  luimlx^r  of  noiitml  aiul  lu-id  bodies,  the  motjt  iw|w3rtant  of  which 
ure  iit^jmliti,  nsjtidiiiin,  aud  tilicic  acul.' 

Malo  forn  is  iiswi  in  nievlioiue  to  destmy  or  reuiove  from  the  intestine 
taJK.•\v<^^nl^  aitd  tlit*  Aiikybjstonuun  dn<M!<'i)a!r,  and  muk!  ca?^:?*  of  |»oistin- 
iiiir  liavc  roultt'd  from  siirh  use.  As  a  rule,  ibe  ih*ug  iklsscs  througli 
the  bowfl  without  l»eing  al)^**^.^!  and  wilhtuu  cau.sing  any  eff'ects  except 
the  <icatli  or  expulsion  i»f  the  wonn,  but  sonutiuies,  when  hirge  quantities 
aiv  adinini>ten'<l  or  when  siime  unknown  renditions  favor  tin*  absorption 
of  an  unnsually  larj^^e  ainiinni  of  tiie  aelive  enn?*titurnt,  severe  and  even 
fatal  syinptoins  have  ap[K'are<i.  One  of  the  conditions  that  have  been 
thouglit  to  incrcane  the  ab«trpti*ni  of  thv  p«»ison  has  been  tlic  uduiini^ 
tration  of  eastor  nil  as  a  j^urgiUive  after  the  adnnidslratii^n  of  the  male 
fern  ";  tlie  eastur  oil  is  thou^dit  to  dissdlve  the  filieie  aeid,  whieli  i«?  very 
toxir,  iuu\  so  increase  its  ahsor|)tion.  Wiielher  or  not  this  is  the  correct 
explanation,  it  seems  to  be  true  that  iu  many  caries  of  }X»isoning  easior 
oil  has  l>een  given. 

The  symptoms  <if  jmisuidn^'  by  male  fern  have  l>e<'n  dne  in  |>art 
to  its  local  irritatiuL^  action  upon  tlie  stonia<-li  and  intestines  and  in  pai1 
to  the  etteets  «if  stiiniilutioii  and  tlcprt^ssion  of  the  central  nerviMis  system. 
The  chief  symplr^nLs  havr  been  vuiniting,  purging,  acute  alxlomirial  juiin, 
museuhir  weakness,  confusion,  and  iioninok'nce,  with  tAvitctw'ug  itf  the 
muscles  or  slight  eonvtdsi>e  tnovenients,  headache,  fever,  dy.^jmca,  col- 
hipse,  coma,  and  death.  In  some  cases  violent  convnlsion.s  have  <»c- 
curred.^  The  urine  has  containetl  sugar,  allmmin,  and  Viltxxl.  Icterus 
lias  often  been  observwl,  cs|K'cially  in  the  less  K-vere  i.^ises  ;  this  has 
inrn  attributed  to  dnmlciiiil  witarrh,  but  may  have  l>een  due  to  an  in- 
creased dotruetion  **{'  the  led  blood-corpuscles  in  (he  liver.* 

One  of  till'  niiist  serious  symptoms  ia  jioisoning  liy  male  feni  has 
been  lilindness,  either  permanent  or  teni]Himrv.  In  78  ciises  of  poison- 
ing colh'ettil  by  Sidler-Huguenin,^  18  of  the  patients  Ixxaiiiie  fwrnia- 
nentlv  blind  in  bcUli  eyes,  wbih-  15  became  blind  in  one  eye.  Otliel*s 
became  blind  temportirily  or  there  was  pcrnianeut  im(>inrment  of  the 
vision.     Thr*  lesion  wa^  atropliy  of  the  optic  nerve. 

Fatal  Dose  and  Period. — C'bshlren  have  ihtnl  fnun  1  or  2  drama 
(3.7  or  7.4  e,c.)  of  the  olenn*siii  of  male  fern.  The  fatal  dose  for  aduhs 
has  varicil  from  o  or  (J  dnmis  (18.5  ny  22,2  c.c.)  to  an  ounce  and  a  half 
(4.5  0.0.),**  but  in  one  cjise  it  lollowcd  (lie  admiuistmtii)n  of  a  little  over  1 
dram  (3.7  e.e.).^     Doiith  has  occurred  in  from  six  t(j  twenty  hours." 

Treatment. — In  aiscs  of  p^iisoning  fnts  and  oils  iire  oontntindi- 


I 


'  Ttiere  is  some  doubt  a«  to  whnt  ihe  iictjve  cooiftituentfl  of  m«le  fem  are.  See  Haus- 
maun,  .'IrrA.  d.  Pliamu,  1899.  vul  ct-ixxvii.,  p.  .*M4 ;  :ilt«>  Thenip.  tiaz.,  1S99,  p.  179. 

'  Pmilswtn,  Atrh.f.  rxfin:  Puth.  n.  Phant*.,  viil.  xx'ix.,  jt.  24  ;  Sidler-Huguenin,  (hrrt»' 
jutnthmU.  C  »rhvcfit.  Acntf,  1898,  vul.  xxriii,,  p.  ol^i;  ti  lull  bibliojrniph.v  ip  given  with 

"  Eirh.  Ih-Hti^rh.  med.   MVArfwcAr.,  18i>l,  vol.  xvii.,  p.  ^iVX 
'  (fniuiiz,  Berlin,  Win.  WwkerueUr.^  1894,  vol.  xxxL,  p.  1171. 

*  Siilier-HiiKiUMiifi,  toe.  cit. 

"  lyntrri,  1882,  v^)l.  ii.,  ii.  (1.10;  Boi^nn  Med.  and  Svrrj.  ./our.,  1882,  VoL  iL,  p.  47a 
'  Paltoiif,  Prag.  med.  Wochnixhr.,  1892,  vol.  xvii.,  p.  43. 

•  Kich,  toe.  ciL 
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cated;  niucilagi noun  drinks  and  stiniulanta  should  Ik*  given  after  evacua- 
tion of  tliL'  ^t(,nuiU'h  and  howel. 

Postmortem  tlie  i-touiach  and  inte:?tines  have  been  found  congested 
and  .swollen  and  si.»metimes  ci>vere<l  with  small  ecchyiuorH^'s. 

Detection. — There  are  no  relialile  tests  for  the  active  prineiplea 
of  male  fern.' 

SANTONIN. 

Santonin  (Sttniommim,  U.  S.  P.,  C,jjH,p,)»  an  anhydrid  of  «into- 
niuie  acid,  is  t^t>ntainctl  in  -SwH/onkvi  (U.  S.  P.),  or  Levant  worniseed ; 
the  latter  are  the  uiiex[>ande<l  tiower-heads  <if  Artanma  jHtucifiora, 

Santonin  is  iisl»<1  almost  exclnsively  as  an  anthelmintic  to  reniove 
Asearis  lunihricoidt-s  fnmi  tlit-  intvstinc,  and  most  eaisis  of  |>oisoning 
have  occurrtnl  from  its  medicinal  use.  The  greater  pirt  of  the  santi>nin 
passes  thrtHigh  the  intestine  without  Ix'ing  ahsoHnxl ;  under  some  little 
under8t4)<xl  conditions,  howevLT,  much  of  the  santonin  is  absorb^nl  and 
general  symptoms  of  poisoning  <H.'cm\  Tht-  most  common  symptom 
of  the  gent^ral  action  of  the  pois^ijn  is  the  pntductinn  of  xanthopsia,  or 
"  yellow  sight,"  * — objects  that  are  brightly  ill umiiiattHl  have  a  yellow 
tinge, — an<l  there  are  oft^i  other  dlstiirbanres  of  color  vision.  This 
effect  rarely  continues  for  twenty-fotu"  hours,  althotigh  in  one  severe 
case  of  |x>it*ouing  i-oniplete  l)ltndness  lastetl  for  nearly  a  week.  Occa- 
sitmally  thure  an*  distnrbamw?  of  the  sense  of  taste,  smell,  and  hearing. 
The  symptouiti^  foUnwing  tlie  absorption  of  larger  doses  are  due  to 
elmngejj  iu  the  central  nervous  system;  they  may  begin  within  a  few 
minutes.*  There  Jirr  licailaehe,  dizziness,  trembling,  unstt^dy  ^it, 
clonic  convulsions,*  ami  loss  of  consciousiK'ss.  The  convulsicius  may 
continue  fi)r  several  days,  or  the  luUieut  may  early  pass  into  a  condition 
of  stup>r.  These  nervous  sym|»ttims  are  often  precdled  by  alxloniinal 
|mins  and  vomiting.  Otlirr  symptoms  obscrvinl  have  IxH^-n  perspin\tion, 
skin  eruptions,  e<lema  of  tin*  skin,  fever,  and  symptoms  of  irritation  of 
the  urinary  passjige-s — stnmgnrv,  liematuria,  and  allamiinnria.  There 
is  a  tendency  to  a  cumulative  action  on  the  part  of  the  drug,  as  the 
latter  is  rxrretiil  slowly  by  the  kidneys.  The  urim^  is  yellow  and  may 
Ik*  diminishiHl  in  <pi:nitity. 

Fatal  Dose  and  Fatal  Period. — Nearly  all  cases  of  poL54ming 
liuve  occurrtHl  among  childivn.  At  hiist  .S  «isej»  *  are  rep^trt^nl  in  which 
children  from  five  to  six  years  oUl  <li(^l  in  fnmi  thirtivn  t<»  Hft^ni  hours 
after  taking  (5  gniins  (()..'?J)  gm.)  of  santonin.  A  child  *tf  five  di«l  in 
thirty-five  minutes  after  taking  *)  gniins  (O.HJ»  gm.)  of  sintonin  ;  *  an<»ther 
child  of  the  same  age  died   in   half  an   hour  fr»>m  an  unknown  amount.^ 

'  Boehro.  SrhmirHfbertf »  ^iwAiV,  tuI.  xxXTiii.,  i».  3ii 

'  Rej,  Therap,  Monnt^.,  I88i»,  vol.  iii.,  p.  o3*J ;  R-e  R<»v,  Virthoj^n  Arrk.^  voL  xri., 
Ik  213;  vol.  xviii.,  p.  15;  vol.  xix.,  p.  532;  vol.  xx.,  n.  245;  vuL  iirJiiM  p.  30. 

*  Sec,  forexamplf,  Plinn,  Thrrap.  Oat.,  18.H7,  p,  4w7. 

'  Kilner.  .S>.  Thoma^s  Hwp.  Rrp.,  n.  s..  !»«<»,  vol.  x.,  \i.  246. 

*  A  niiiiibei'  uf  cnms  of  miUtmin  )Mti.>u>ninK  in  whirl)  convtiUiuiw  iKTurrvd  nre  cited 
bv  Itinx,  Arrh.f.  frptr,  IMth.  u.  Ph.tniuikul.^  1877.  vnl.  vi.,  n.  .108. 

•  Sec  (Jriiiiin.  SrAirfii.  ZeitKchr./.  Mcd.^  etc.  1852.  p.  4yi  '  Kiluer,  /oc  ciL 

•  PKarm.  Jour,  and  TVaru.,  3  n.,  1878,  vol.  viiL,  pi.  il,  pw  IMW, 

Vol,  II.— 40 
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A  child  of  throe  ainl  a  luilf  vmns  wiis  sevfrrly  |H)iHiiutl  for  two  diivs  by 
lA  graiui?  (0.1  gai.),  but  rtrt»vert'd  ;  another  child  of  tour  recovered  after 
taking  4  gndas  (t).2»i  gm.).  These  and  similar  cases  t^how  that  2  or  3 
griins  (0.i:i  to  0.1  (I5  gm.\  of  santonin  woidd  be  dangerous,  and  probably 
a  fatal  iUjM'f  for  must  chiklren  of  tronx  four  to  nevcn  vcars  of  agt\  Aduhs 
htivi'  rtte4)Vi*red  from  tliiHis  of  from  8  to  15  gndns  (O.o2  t<t  1  pni.).  One- 
third  of  an  ounce  (10  gni.Jof  the  crude  drug  canned  the  death  of  a  child 
of  ten  years  in  two  day^.^ 

The  treatmetit  e>h( luld  consist  in  tliorough  evacuation  of  the 
stomucb  and  Uiwels ;  ether,  ehWoform,  or  ehk*nil  hydmte  may  be 
uecessar)'  to  control  tlie  eonvulsi(»ns.  In  caj^e  of  ct)llapse,  warm  baths 
with  cold  aflusions  are  ret^'omniendi'd.  There  are  no  cImructerLstic  post- 
mortem appearances. 

Isolation.-^ — Neumann  has  shown  that  Kintonin  is  |»artly  decom- 
pf)sctl  in  the  IxhIv,  giving  rise  l<*  two  subslam-es,  one  of  which  ap|>ears 
iu  the  urine  uml  product's  a  red  color  with  aquiHius  [>otassium  hydroxid, 
white  the  other  remains  in  the  feces  and  loses  its  red  color  when  treated 
with  ;ilkalis.  Any  uiidecomposed  santiniiii,  at-  well  as  these  dect^Miijxisi- 
tioQ-proiliirts,  may  be  recoviTctl  by  either  of  tlie  two  iMIowiu^  processes  : 

1,  The  material  under  e-\aminatiou  is  made  into  a  thin  paste  with 
very  dilute  sodium  hydroxid  ami  digested  at  30°  C.  with  tliree  times 
its  volume  of  JJ(>  j»cr  cent,  alcohol  for  twenty-Hiur  houiv.  Tiie  liquid  is 
filtered,  the  ali^ihol  distilktl  (41*  and  the  u((Ucou>  alUaliue  tlnitl  is  sluikcn 
out  with  ben/c^nc.  As  long  as  the  liquid  is  aiUalinr  ssulonin  will  ntit  l>e 
taken  up  by  benzene,  and  various  inipuritirs  may  thus  be  renioveil.  The 
santonin  can  finally  be  rem<n'c<l  with  chloroform  or  benzene  after  the 
aqueous  fluid  has  Ixen  aeidifitxl  with  liydroeldorie  acid. 

2.  The  materia!  unritT  examitiation  is  digested  for  several  hours  on 
the  water-bath  witii  milk  fif  lime,  mid  atier  lihmtion  the  alkaJiue  fluid 
is  tn^ted  with  Iteuzenc  iv^  givt^n  above.- 

Tests. — 1 .  The  materinl  Is  placed  on  a  wateh-ghiss  ami  exyw^etl  to  the 
sunlight  for  a  dav  or  two;^  On  abiding  a  div)]i  of  alfohoiie  solution 
of  potassium  hydroxid  a  characteristic  red  color  is  prodiifHHi. 

2.  Neumann  claims  that  the  foHowing  modificjition  of  the  Llndo* 
test  will  show  the  presence  (0.0001  gm.)  of  santonin.  A  minute 
quantity  of  the  susj>octe<l  substance  is  warmed  with  a  mixture  of  two 
volumes  of  c<incentrated  snlphuric  acid  and  one  volume  of  water  until  a 
yellow  color  apiH-ars,  when  the  material  is  allowe<l  t<i  cool  and  a  fcAV 
drops  of  0.066  per  cent  -s^ilutiou  of  ferric  chlorid  aru  added.  On 
heating  a  second  time  a  fine  violet  coh»r  appears, 

o.  M'hcu  fuse<l  with  potassium  hy<lroxid,  santonin  iin]mrts  a  red 
color  to  the  mass. 

*  Linstow,  Vf^rtfljahresKhr./.  ger.  Med.,  lf*74.  vol.  xxi,  p.  80. 
'  Neiimann.  Jahrtgfter.  der  t'/itTn.,  lHS-1,  p.  It345 


I 


•  Xeunmnn,  loc  cii. 


Oiemical  JVmm,  vol.  xxxri.,  p.  222. 
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VEGETABLE  PURGATIVES. 

A  number  of  flniifs  nf  phmt  origin  are  iisetl  extensively  in  medicine 
as  purgiitives  and  oeea.sion;illy  give  rise  to  |K»is4»ning.  Most  of  the  cases 
of  jM^isoning  are  aceidontiil,  iillhoiifrh  some  have  l>een  due  to  tiie  use  of 
the  <lnigs  for  eriniinal  |Hir]»os(*.-^ — for  <'oiniuitting  tiniixh^r  or  for  securing 
abortion.  The-;e  substiinees  tlift'er  cousulcnihly  in  their  ehemical  prop- 
erties, but  thetr  [>hysiologi<'  action  is  essentially  tlie  s:nne  in  all  i-ases. 
lo  small  doses  they  simply  hasten  the  uannal  movements  of  the  intes- 
tines, while  largt*r  (piatitiues  «uisc  all  the  symptoms  of  acute  gastn>- 
enteritis.  Aftef  poisonous  doses  tliere  i>  violent  piirtriitioii,  at^*c<itupanied 
by  colic,  griping  |wiin,  and  tenderness  in  llie  alxlomru  ;  shoi*k,  ci)llapse, 
and  dejitli  may  follow.  Some  of  these  drugs  also  cause  hx^al  irritation 
when  applit»<l  to  the  skin. 

Tliose  purgatives  may  I>e  divided  into  three  classes,  according  to  their 
chemi«il  properties:  (I)  Purgative  oils;  (2)  purgatives  of  the  uuthni- 
cene  series  ;  (3)  the  jiilapin  group. 


PURGATIVB  OILS. 

Croton  Oil. — Most  cases  of  |K>isoniug '  with  croton  oil  have  been 
due  to  acfidt'Ut,  as  whim  pre[farations  intimdeil  for  external  use  have 
been  swallowi.'d,- or  to  the  taking  of  t«>o  large  nieilicinal  doses.  In  rare 
cases  it  1ms  lufu  ustil  for  crimiual  purposes;  thus  strawl>erries ^  and 
cherries  have  been  tiUed  with  croton  t)il  and  given  for  nuirtlerous  pur- 
poses, or  small  d(>scs  have  been  given  for  a  long  |K?.ri(Hl  with  the  hope 
of  ejuising  drtitli  by  setting  up  a  rhronie  inflammation  of  the  intestines. 
Death  biis  also  resulttil  from  its  afbninistralion  in  whisky  as  a  prdittical 
joke.*  A  few  eases  of  poisoning  have  resulted  from  the  eating  of  the 
seeds  of  the  plant, 

Crotfjn  oil  [Oleum  Tigfii^  U.  S,  P.)  is  a  fixed  oil  expressed  from  the 
seeds  of  Chjton  iiffllnm.  The  pure  oil  itself  is  not  irritant,  but  it  is 
deoomiwset!  in  the  intestitie  irUo  glycerin  inid  erotonoleic  aeid.  The 
aeid  is  very  irritiint,  and  to  this  is  clue  the  purgative  acti<m  of  the  drug. 
Most  s:imp!es  of  the  oil  contain  sj^ni*'  fre<_'  aci<l,  and  hence  cause  much 
irritation  when  :ip]tli«^(l  to  tlie  skin  »ir  to  muotus  membranes. 

Symptoms. — When  taken  irvU^nmllv,  onliuarv  eri»ton  oil  causes  in- 
tense burrviug  atul  irritatifMi  in  the  mouth  ami  thront,  excessivi*  saliva- 
tion, ami  vomiting.  There  are  severe  alKloininal  |Kiin  and  pn^fuse,  often 
blfKKly,  diarriiea,  acx'omivanied  In*  much  stmining  and  tenesmus.  The 
l«»dy  is  eovehnl  with  cold  porspimtion,  \\\v  pulsr  is  small  and  irrtyular, 
the  respiration  slow  and  sli:d1t»w  ;  then*  are  cyaiUKis  and  a  fall  of 
temperaturi'.  Finally  there  are  <li'li(iuni  and  *^>llapse,  ami  death  from 
failure  of  the  respiration.  OiTjisionally  di-ath  ocnirs  without  purging.* 
When  applied  to  the  .*kin,  emton  oil  eaiises  burning,  redness,  and  vesica- 

»  ITirschbevHl,  S>r;r^K  JrA.,  IfitK),  Vol.  iv.,  p.  5. 

*  t^nrrl,  ISTO,  vnl.  i.,  p.  553;  Adnm,  KtUnburqh  iVty/.  Jour. j1 856,  vol.  i.,  |i.  932. 

*  Movel  and  Hnllet,  Aftn.  tftittq.  pw6,,  1871,  vol.  xnir.,  p.  192. 

*  Klfis,  Amrr.  Jnur.  ^ftit.  Sri'^'\H-A,  toI.  Uvii.,  p.  A'M\.  *  EIll*,  /«.  ck. 
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tion  ;  the  vesicles  may  lalor  contuin  pus.  Orie-leiitl)  of  a  nullijjram  of 
cnUon  ill]  applied  to  the  tongue  causeti  iutca-^e  linrniiig,  rniitiiiuing  for 
hnurh. 

Fatal  Dose  and  Period. — 8otne  Hpecinu'iis  of  oil  si.cm  to  be  nmre 
toxic  than  others  ;  thus  old  specimens,  whiclj  coiitiiiu  nuich  fifo  ueiil, 
are  more  toxic  than  fresh  or  purer  samples,  which  contain  but  little 
fret*  acid.  This  fact,  iw  well  as  the  ciix-unistaiice  that  in  most  cases  of 
pnisiiniit^  some  of  the  oil  is  rcturne<i  in  the  vomit,  nuikes  it  ver}-  diffi- 
cult to  determine  tlie  fatal  dose.  The  condition  of  tin- stomach,  whether 
atonic,  tille*!  with  food,  etc.,  also  prohalAy  has  some  inrtuem*e  in  deter- 
mininn;  the  iat;d  dose,*  One  or  two  droi)shave  causwi  severe  poisoning, 
while  20  drops  have  e:uise<l  death  ;  a  child  of  thlrttvn  months  died  in 
six  hours  frmn  2^  nuninis.-  On  the  other  hand,  rcitivery  has  o<»cnrn:^ 
after  1  (btim  and  even  after  I  ounce  {*J0  c.c.)  of  the  drui;.^  T]»e  mtsli- 
einal  dose  la  from  g^  to  1  minim.  Dciith  hoi*  occitrred  in  four  hours 
from  2J  drams  (9.25  c.c.)  j  in  another  case,  alW  a  do(*c  of  less  llian 
a  tcnspooiifiil,  dc'uth  xvas  delayed  for  thi*ee  days.  Dwitli  usually  occurs 
within  t\ve!ve  lumrs.  One-fourth  of  an  ohl  seefl  when  ehcw«*d  *  has 
caused  severe  |)oisoning;  a  single  stwl  is  s:iid  to  have  c^iuxmI  death. 
The  seeds  contain,  in  addition  to  croton  oil,  poisonous  toxalbumins. 
These  are  siid  to  be  esjRMi'ially  abundant  in  fresh  seeds. 

The  treatment  consists  in  tlie  thorough  evacuation  of  the  stonutch 
by  the  stumach-tulH'  or  by  the  liypiMicrtnic  injection  of  a|M>rnorphin, 
Demulcent  {b'inks  and  mor]>hin  should  be  given  to  allay  the  pain. 
Cartlijic  ;uid  rcspinitnry  stimulants  may  be  ui'cessiirv. 

Postmortem  tlic  mucous  mciiibniiK'  4»f  tlie  alimentmT  tmet  is  usu- 
allv  loiiiid  rcdikncil  and  s\v<']lcn.  and  somctirnes  detached  in  places; 
licmorrhng<'s  may  bo  ibund  in  tiie  intestines.  In  home  «ises  pixictiadly 
no  chant's  have  Ikhmi   found. 

Detection. — The  eiuitents  of  the  stomach  and  l>owc]s,  vomited 
matter^  loM<b  or  <»tlKT  mnterinl  to  1k'  tcstiil  s!n»uld  be  (incly  subdivided, 
elightlv  aciiliticd,  if  Tic<'*'ss!iry,  willi  tartaric  acid,  and  rejicaledly  extracted 
witii  ether.  The  latter  upon  evaptfration  leaves  as  a  residue  any  croton 
oil  that  may  have  been  present  in  the  material  teste*!,  t*ip(^ther  with 
other  fattv  substances  soluble  in  ether.  The  n'sidue  niav  l)e  trsttnl  f<ir 
tfie  presence  of  croton  oil  by  rubbing  a  little  of  it  on  the  inside  of  the 
arm  and  observing  the  eruption  prorhiccd  ;  nnd  also  by  admini.slering  a 
small  quantity  to  a  cat,  <log,  or  other  lower  animal  and  noting  the 
ga-tro-intestinal  effect.  There  are  no  concbisive  chemical  tests  for 
cnitou  oil  in  tlie  small  quantity  in  which  it  may  usually  he  extnicted 
from  the  contents  of  thi-  stomach,  and  we  nre  obliged,  therefore,  to  rely 
u|)on  ]>hysiologic  experiments. 

Castor  oil  {  Ofrntii  Niciui,  U.  S.  P.)  iK^longK  to  the  purgative  oils. 
It  i»  similar,  in  both  its  chemical  and   physiohigic  projMTties,  to  erotou 


'  Brydon,  EdiiAurtjh  Mf<f.  Jour.,  Ififtl,  vol  vii.,  p.  1S4. 
»  Mfd.  Time*  and  (3ai.,  1S7(>.  vol.  ii..  p.  AdK 

*  Itnnliim,  BoKttm  Mni.  nnrf  Sarif.  ,hnn.,  1H«W,  vol.  Ixxviii.,  p.  2&4. 

*  Schuiz,  Tfifrap,  ^fonall^h.,  1889,  vol  iii.,  p.  89. 
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i>\]y  Imt  its  action  is  so  mueli  niildiT  that  it  seldom,  if  ever,  leads  to 

The  k-lkLs  from  winch  castor  oil  is  <ibtuinod  contain  tlie  highly  |x>i- 
lonous  toxiilhuiiiin  richij  a  httdy  that  has  rt'tniived  a  great  dt-al  of 
att<.'ntion  in  the  nnrcut  studits  im  immunity.  Riciu  does  not  pa^is  into 
the  castor  oil,  hut  soviTt-  and  cvi'n  Ijital  cases  of  i>ois<jning  may  be 
causal  hy  it  when  the  c^istiir-oil  stn.'ds  are  eaten.  StiHmark '  was  ahle 
to  colletrt  S  fatid  cases  vip  to  1H.S1>,  The  symptoms  were  vertig<\  great 
weakness,  and  |X'rsistent  vomiting;  in  mcist  cases  there  wiu*  diarrhea, 
with  rice-water,  sometime^  hloody,  evacuations  ami  tenderness  iukI  jmin 
in  the  epigjistric  atul  uuihilicnl  regions.  Later  tlnTo  Mere  symptoms  of 
severe  colla|»se  ;  small,  frri|nent,  barely  ]H'rceptihle  jndse,  cold  jH^rspira- 
tion,  and  dcjjth  in  from  three  to  five  or  nnax-  ilays.  In  nirc  cases  icterus, 
in  otliers  e<»nvulsiiuig,  were  observed.  In  16  cases  of  non-fatal  poison- 
ing ob-M^'vetl  by  J-Cdntn  *  theix*  wjis  ])ersi.<tent  vomiting  but  no  catharsis  ; 
llie  patients  were  for  tlie  most  part  children  under  six.  It  Is  ti»ought 
that  only  3  or  4  seetls  were  eaten  by  each. 

The  severity  of  the  symptoms  se<*n}s  tn  Ijc  somewlmt  imle|>endont  of 
the  numl>er  of  stents  taken.     D«Uh  followed,  in  six  th»ys,  the  eating  of 

2  seeds  j^  in  anotiier  case  death  oecnrre(l  in  tbrty-six  hiturs  after  cjiling 

3  seeds;  on   the  other  hand,  ivwtvery  followed  the  eating  of  8  or  10 
jim\  of  *J5  or  30  seeds.* 

Postmortem  the  inufons  membrane  of  the  stomach  and  intestine 
was  t'ountl  to  he  sfronglv  injecl<:Hl,  swollen,  semitletni'luHl,  and  esLsily 
torn ;  there  were  numerous  small  hemorrhages. 

THE  ANTHRACENE  PURGATIVES. 

The  purgatives,  aloes,  rlirdiarb,  senna,  fninguhi,  and  rhamnus  (cas- 
cara  sagra(Li),  contain  various  derivatives  of  imthnKpiinon  (0,^11^0^), 
and  to  thtve  is  due  tlieir  iHugjitive  action.  The  only  one  of  imjHirtance 
toxieojoglcally  is  ahx's. 

Aloes. — AhH?s  Ls  the  inspi>satetl  juice  of  the  le:ives  of --Ifor  Ptrryi 
or  Ahtf  vent ;  the  active  principles  are  aloius,  of  which  there  are  eeveml 
varieties.  Poisoning  with  aloe.s  has  resulted  from  the  use  of  too  large 
medicinal  doses  ;ind  fmm  its  use  by  the  laity  il-^  an  abortifacient.  The 
ciiief  symptiMiis  are  enlie,  uhdniiiinal  jmins,  purg^itiou,  and  tenesmus; 
the  stoiils  Usually  ci>utain  l>kxHl.  Aloes  has  no  spwilic  action  up>n  the 
uterus,  but  the  incrcstsed  How  tif  blofnl  to  the  jielvic  organs  and  the 
tenesmus  caus*'d  by  tlie  dni^  niay  favor  the  expulsion  of  the  fetus. 

The  fatal  dose  is  phiet-il  at  from  i  to  g  of  an  ounce  (10  to  30  gtn.). 

Rhubarb  {Rhmm.  F.  S.  V.)  enuses,  in  large  doses,  gibstritis  and 
enteritis,  and,  in  certain  sus<t^ptible  individuals,  skin  eruptions.* 

*  Stitlmnrk,  Kf>hrrfA  Arbriim  d.  pftarwiuiW.  /n*/.,  D*>rpiit,  18^9,  vol.  ili.,  p.  HI. 
'  K<is(>n,  Iir,^.UyTt.  MrH.  Jour.,  1KS8,  vol.  i.,  p.  l:Jl. 

*  MiMnim,  lirxf.  MM.  Jfiur,,  1900,  toI.  i.,  |».  317. 

*  HiilchintMtn,  iAm/,,  p.  1155, 

Mi„hlenl.iirK,  AVir    York  Mr*L  Jour.,  I8«fl,  vol.  I.,  p.  CW;  LiUen,  Thmip.  M<matAk., 
1890,  vol.  iv.,  p.  6(Kl.  -..hi  /- 
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THE  JALAPIN  PURGATIVES. 

A  miinlHT  of  resinous  |)ur»r*itivi'  IxKlics  niuy  he  jmniiM-*!  umlcr  the 
nbnvr  iicinliiiLT.  Tlic  most  iiii|)nrtaiit  uf  tii('s<' arc  juliip,  podojihylliim, 
eMlocynil^  scuniinoiiy,  t'lutcrin,  irumhup',  iiiul  hryonin.  Tho  nctivi'  |irin- 
cijik's  ol'  tinst' ilriigs,  s**  fur  as  tliey  iivv  known,  sii^n  to  Ih',  in  most  cn-ses, 
gliioosids.  All  these  sul>stances  are  jiovverful  ])urpitives,  and  some  of 
thi'Ui  are  rohtainril  in  most  of  tlie  purj^tlve  pills;  the  PHtt/tr  f'athtirtinr 
('oia/j*Mif(r  [V .  i^.  1*,),  for  e.\ani]»le,  enntain  coliK'ynth,  s<^nini<)ny,  jalap, 
gjunhouc,  anil  Jilso  aloes,  oalomel,  and  esn-iliimon).  TK-atli  has  resulttsl 
fro[n  tlie  exeessive  nse  of  pro|>rietary  pills  eontninin^  various  dnigs 
Iw^lonpin^  to  this  group  ;  ^  in  u  «isc  reporteil  by  Taylor  sueh  pills  were 
used  for  tlu'  pnriM»se  of  eomniitling  mnnler. 

The  aetion  of  all  these  substances  is  very  similar;  the  symptoms 
following  an  overdose  are  vomiting,  alxlominal  pain,  violent  purging, 
tenesmus,  foll(>w(^l  by  ^ivat  weakness,  eolhijiso,  and  death. 

Jalap. — -^lalaj^  resin  owes  its  aetivity  largely  to  a  glue^:isid,  eonvol- 
vulin  ;  jalapin,  anotJier  {rlueosid  and  the  ehi(^f  constituent  of  snwnnnmy, 
is  eontainrd  in  jahij^  in  small  antonnls.  The  ditse  of  tlie  resin  is  from 
2  to  o  grains  (U*.l;i  to  0,32  gm.). 

Colocynth, — C'oloeynth  (bitter  apple),  the  fruit  of  i'Hrnllun  nylo- 
ctfuthi^^  contains  a  glueosi4l,  eoliK-yntldn.  A  nuniIxT  of  deaths  have 
follitwed  large  doses  of  eithH-yntli  ;  il  has  often  Irh-u  used  as  an  aborti- 
faeiint.'-  Pfusoning  has  resnlte*!  fronj  the  inhalation  of  the  powdered 
drug.* 

lln-  symptoms  are  the  nsnal  ones  of  giistr<vintestinal  irritation. 
Theni  are  also,  at  times,  evidence  of  irritatii^n  of  the  kidneys  and  in 
fatal  eases  di-Hrinin,  j>ro>tration,  arrhythmie  pnlst-,  and  collapse. 

The  fatal  dose  has  varie<l  greatly.  Thus  a  woman  dietl  in  twenty- 
four  honr?  after  taking  a  teas]»oont'ul  and  :i  half  of  the  powder,  while 
in  another  case  d<«ath  follow^tl  less  than  1  dr:iui  (*^.0  gm.)  of  the 
]>ow<ler.  In  a  ease  reporti^l  by  Tidy  death  did  n(»t  occur  until  s<imo 
time  after  forty  hours  after  takhig  an  unknown  atiumnl  of  the  drug.* 
On  the  other  hand,  n-^-overy  has  followed  the  taking  of  "2  and  also  of  ;3 
drame  (7.H  and  11.7  gin.).  In  the  fitrmer  caso  the  woman  was  prt^uant 
but  abnrtiiHi  ilid  not  o<'<'ur,^ 

Detection. — The  isolation  of  colocynthin  from  the  tlssuea  is  at- 
teudwi  with  some  uncertainty.  Tidy  faih^l  to  find  the  jM»ison  in  the 
case  of  a  human  heiug,  but  Prag<'ndortl'and  Johannson'"*  isetlated  it  fn>in 
the  IxHiies  of  |w>isoneil  eats.  The  substance  i^  tiilored  first  brown^  then 
rtnl,  by  Frohdi^V  ivagent,  while  Mandelin's  reagent  (0.5  j>er  <tMit.  soln- 
ti(m  of  amtuonitim  vanadate  in  snljihurie  a<id)  ]>nKluces  a  tmnsient 
bI<HHl-rtMl  color. 

Podophyllum. — There  occnrs  in  the  rhi/ome  and  voaU  o£ Podopbifl* 
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^  Paltiiuf,  H'lVn.  niftf.  Ptr93*f,  1SS7,  vol.  xxviii,,  p.  571*. 

*  Pharrn.  J<nir.  anri  Trani*.,  .^  s.,  1S7S,  Vol.  viii.,  pi.  ii.,  p, 

•  ^e  Junwn,  ThiTop.  MimiU*f>.,  188'.*,  vnL  iii.,  p.  'AM. 
*Tidy,  Ltinret,  1  ««8,  vul.  i.,  p.  158. 

*  Rdl'fe,  Baitinn  3/(rf.  ntui  Surp,  Jour,,  vol.  cxivi..  p.  404. 

•  I>ni||fcndorfl;  Urmittdung  vm  Gipni^  (iottin>{en,  18%,  p  356, 
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/urn  iteUnfuin  (Miiy-Jipplr,  a  cnmmini  Noiili  Anieriean  plant,  also 
callfMi  nian(lnikf)i  a  n'sinnus  Ixwly  (HettiiKi  Pfjduphiflfi^  U.  S.  P.)  the 
chief  activi*  ]>riiiri])]i'  of  wUioh  f^tfuis  tn  In?  a  u;lu{X)si(l,  |KKl(>|)hyllotoxin.' 
The  resin,  ronnumilv  (iillt^l  j>n<lM[ihyllin,  is  ohtainftl  by  oxtraerintj  the 
nuits  with  alcohol  ami  ]MmriiiL:  th**  lii(iiti1  into  jiridiiljitcHl  wator»  when 
the  »\'sin  i>  pni'ipitatc*!.  Fatal  |KH>(Hiijij^  lias  r«'suk<Hl  i'nun  the  eating 
of  (he  fruit  of  the  May-apple,  aiiil  the  milk  of  cNtws  feeding  u]M^in  the 
plant  has  emise«i  severe  synipt(nns  4if  jnKsornii)j:  iu  children.  S*'vere 
conjnnetivitis  may  occur  in  workmen  who  powder  the  roots  or  the  rc^in.' 

In  a  tatiil  ease  of  |>oisoinn^  by  [HMluphyllin  re|>orte<i  by  Dndloy^  the 
c*Hirst»  was  as  follows:  A  woman  !o<*k  aUmt  .*>  grains  (0.;^2  gm.)  of 
the  resinoiil  piMJophyllin^  instead  ttf  inandnike.  Vcaiiiting  and  purging 
^)Cgan  shortlv  afltr  the  drug  wiis  tjiken  aitd  eontiiua^Kl  for  sevend  h<iups. 
The  extremities  were  cold  ;  eokl  |>erspi!-,uion  stiKul  on  the  face;  pulse 
60,  weak  and  thready  ;  ivspinitions  si^^hing,  :in<l  jKitient  s|H>ke  with 
difficulty.  The  [»atient's  eondition  rapidly  improve*!,  and  she  got  up, 
but  wa<?  soon  cnm]>ellfHl  Ut  Vie  down  again.  The  primary  symptoras  of 
depression  retnrnetl,  her  mind  showed  aberratiim,  but  there  was  no 
purging  or  vomiting.  Twenty-four  hours  ath'r  the  jwason  was  taken 
patient  was  4'omatose  ;  tetnperatui^e  HtO^  F.,  pulse  100,  and  rt»>pii*ation 
3H  to  the  minute.  The  urine  was  "  sninky  '*  ami  container!  albumin  and 
bloixl-cells.  Patient  dietl  in  a  eoutliiion  of  coma  about  thirty -one  hoiirs 
after  the  drug  was  taken.  The  woman's  husband  tw»k  a  similar  dose 
and  shoWiKl  the  same  primary  symptoms ;  these  were  followed  by  a 
depressed  condition  for  two  or  three  weeks  and  finally  recover)*.  From 
these  and  siuiilar  eases  the  fatal  dose  may  be  placed  at  from  five  to  ten 
grains  ^0,3:2  to  0.65  gtn.),  although  reoi>very  followed  the  latter  dose 
when  administort-*!  t<>  a  stnn»g  woman,*  and  a  child  twenty-two  months 
old  recovere^l  from  4  gnilns  ((1.26  gm.). 

Detection. —  B-itli  jKHlophyDin  and  |>«KlopbylU>toxin  may  be  iv- 
moved  i\\uu  an  arid  a^piciMis  Huid,  as  iu  an  examination  for  alkaloids, 
by  slmking  with  eldoroform.  JJ^ith  sul>stances  atv  e<dored  ilark  yellow- 
i.sh  green  l>y  Mandrlin*s  re:ig<'iil. 

Gatnbogfe  {Vttmln^jinj  V.  S.  P.)  is  a  gum-rps-in  obtiiined  from 
Garcinia  Ilitnfittrii.  It  has  (xxiisional ly  «inse<!  death  from  its  use  as  a 
purgative  and  as  an  abortifiu'ient  ;  alwMit  I  dnim  (3.f*  gm.)  has  pn)ved 
fatal.  GandM>gt»  is  use*l  as  a  |>igment,  and  children  are  said  to  have 
Ixtn  [>ois4)netI  by  moistening  their  lljis  with  brushes  that  had  l>een  use*! 
in  the  pigment. 

Slaterium  is  a  substance  deposit<^l  by  the  juice  of  Et^ftfifUnm 
rfftieritim,  or  M|nirting  eueuiulK'r.  Klaterium  is  of  such  uncertain 
strength  that  it  i^  no  longer  recognized  by  the  U.  S.  P.,  but  the  active 
principle,  elaterin,  a  neutnd  Ixwly,  is  oftieial  under  tin*  name  of 
EUiierinnm,     The  latter  is  an  extremely  active  purgative,  the  meilicinal 


*  P*K!wv(wKiki,  Arek  f.  erp,  P'ltk.  u.  Phnrm,,  1881,  vtiL  xiU.,  p.  29;  KQmU'n.  Ai 
Mmr.  Pharm.,  ISIU,  p.  485.  '  Wt'b«U?r,  Medteal  Hrtwi-d,  Tol.  xU.,  p.  357. 

■  Diidlcv,  Mrtliful  RrfonI,  181)0,  vol.  xixvii..  p.  409. 

*  Frenliw,  i^i/u.  MrJ.  Ttm€*t  188'A  vol  xiL,  p.  52U. 
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dose  of  which  is  from  f}^  to  y^^  of  a  grain  (0,001  to  0.007  gm.).  A 
few  dtauh-^  liavc  rosiilted  from  elaterium. 

The  fatal  dose  is  pluce*!  at  7  or  8  grains  (0,4.55  or  0,52  gtn,), 
althotiyh  ail  ill  and  ivMe  hidy  of  seventy  seenirt  to  liavo  died  from 
the  jnir^Iii^  canstH]  liv  ^  of  a  gniin  (0.0'2*>  gni.).' 

Detection, — Tbo  jK>.stiinirtf.'rn  isiiLiiion  r»t'  olateriu  is  not  attended 
with  tvrtaiiity.  The  material  under  exaniiuaiittn  ih  extnieted  with  hot 
alct»hol,  and  the  rei^idiie  obt^iined  after  evn|x>ratiou  of  the  alcf>hol  is 
hoih'd  out  with  water,  drietl  tlinrmi^'-hly,  iind  extniottil  with  ligiviiii, 
by  wliic'ii  the  |M»ison  is  dissnlvciL  Elatoria  yielils  a  earinin-red  eulur  on 
treatment  with  concentrated  siiljihtiric  acid  that  contains  a  trace  of 
carbolic  acid. 

Treatmetit. — The  troatiuont  <»f  cases  o{  ixjiMuiin^  Ijv  the  abcjve 
purgatives  is  evidentially  llie  same  as  that  mentioned   inider  croton  oil  ; 

the  ]>r)i>L*n  slioidd  be  remove^l  fi*oni 
tlie  ^tonla^:*h  by  tlic  stomaeh-tnbe  or 
by  enietich  tmd  denmleent  drii»ks, 
and  ojiiates  should  be  administered. 
(jJreal  eare  sluudd  l>e  taken  witli 
the  iliet,  wliicb  should  l»e  as  non- 
inilaiit  as  |io->iiiie.  dirdtae  and 
respirator}'  stiirndants  may  be  nec- 
essary in  eonilili<nis  <»f  enllapso. 

Postmortem  Appearances. 
— The  onlv  |Hisli«ioi'(em  aivnctinuiro 
eonimonly  found  is  inilammutiitn 
of  the  alimentary  tract;  sometimes 
there  is  uleeratiiin  of  the  entire 
gastrtnintestinal  i-annl.  The  f»eriti>- 
nenni,  liver,  s|il(>en,  ki(bioy>j  and 
bladder  have  also  been  found  in- 
tlame^l. 

RHUS  TOXICODENDRON. 
Si'vend  s[)eeies  ol'  rhn>,  vnrions 
members  of  which  are  jHipularly 
known  as  j)oistm-ivy,  pois4in-<)ak, 
swamp  sumac^  etc.,  give  rise  to  fre- 
ipient  eases  of  pois*ndng.  Sjieak- 
ing  of  |)oisim-ivy,  C'hesntit  '  says: 
**  No  plant  iif  the  Unite<l  States  is  more  popularly  rteognize<i  as  harm- 
ful to  man  than  this  .  .  ,  ;  as  its  victims  far  ontniimUT  those  of 
all  iPlber  plants  c(»mbined,  it  hiu^  come  to  be  reg;uded  as  the  poisonous 
plant  of  Ameriea." 

The  active  i>rinciple  of  these  plants  has  been  shown  by  Pfaff*  to  be 

^  Arntr.  Jour.  Pharm,,  18fi8,  p.  373. 

'  Chesnnt,  Principal  Poiwnous  PlanU  of  tht  United  Stat^  1898,  p,  36. 

»  Pfafl;  Jour.  Etprr.  Med.,  lal»",  vol.  ii.,  p.  181. 
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nn.  67.— Poison  ivy  (Bhut  m<iifnM):  a,  Sjiray 
bIiowIiik  uiTial  rocitk-u  ftn<J  lt^&VL>s ;  b,  fruit. 
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a  non-volatile  oil,  toxicodendrol ;  this  oil  occurs  in  all  parts  of  the  plant 
and  is  extremely  active,  y^jVir  ^^  *  milligram  (g  i  ^^^^  of  a  grain)  being 
sufficient  to  produce  distinct  effects  when  applied  to  the  skin  of  some 
persons. 

Poisoning  usually  results  from  direct  contact  with  the  plant,  although 
this  is  not  necessary  ;  contact  with  articles  that  have  touched  or  with 
people  who  have  handled  the  plant  is  sufficient.  The  pollen,  moreover, 
contains  the  oil,  as  do  also  the  microscopic  hairs  *  which  are  so  abundant 
over  the  plant ;  these  are  resjwnsible  in  many  cases  for  "  poisoning  from 
a  distance." 

The  most  common  form  of  rhus  poisoning  is  that  cause<l  by  the  con- 


Fio.  68.— Snow  on  the  mountain  (Emthorbia  mnrginata) :  'i.  Whole  pUut;  b.teed  capeulc. 

tact  of  tlu'  pliint  or  of  its  juice  with  the  skin,  and  consists  in  a  severe 
inflanunation  and  a  vcsioular  eruption.  There  arc  violent  itching,  retl- 
ness,  swt'lliujr,  vesication,  antl,  finally,  des<]uamation.  In  a  ejise  quoted 
by  AVhite,-  diH'p  ulcers  fornie<l  which  led  totleath  in  thrc**  weeks.  If  the 
|>oison  reaches  the  face,  the  swelling  may  Ik»  so  gnsit  as  almost  entirely 
to  obiitenitc  the  features  ;  the  ]>atient  may  Ik*  unable  to  o|K»n  the  eyes 
for  several  <Liys.     The  j>eritKl  at  wliieli  the  first  symptoms  appear  af\er 

*  S<']iw:iUk',  Miinrh.  mt-tl.  U  ocAciuvAr.,  190-,  \'o\,  xlix.,  p.  1C16. 
-  Jfermntitijt  trn»na/a,  p.  43. 
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<?x|w).-iuro  vjirit'H  jrreatly  ;  tliey  usually  l>e^ui  within  four  or  Cwe  davs, 
hut  limy  :!])[Hi:ir  in  loss  than  a  day  or  Ik*  drhiycd  lor  a  wet^k  or  even 
louder.  Tho  It^ions  of  her|>e8  zosttr  Imve  Ikhjh  mistakeu  for  tliosfe  of 
ivy  [Htirioniuj;. 

l*c)iH>n  ivy  recently  fipurwl  in  a  lawsuit  in  New  York;*  u  judgment 
for  lj'!r>00  was  rt-uderwl  a^iiii.-^t  tlu?  dirwtinv  of  a  triuetiTV  in  n  cum*  of 
p<Msonin^  <Iue  to  fH>ison  ivy  whicli  liad  heeii  allowed  to  ^n)\v  within 
the  groiindt*.     Tlie  [lUniititr  wus  ill  for  ri)^litf*'n  months. 

Of  the  numerou.s  reniediesi  employed  iu  treating  rhus  [ii»isoniug,  the 


Pro.  69.— <7sper  upDrifO  {KHphmbia  taihyriji) :  a,  I'pper  half  of  pl&nt;  Ei,  Med  cajvnle. 


heat  IH  pmhuhly  an  iilroholit*  Hilutl<iii  oi' k'ud  acvtale ;  ibe  aleohol  brings 
tho  (viistm  into  s^ilution,  and  th*^  lead  forms  an  insoluhle  compound 
witli  it.  Vfvsolin  and  othpr  ointments  are  crmtT:undi<'ntfHi,  for  tlie 
t«txir(Mirndrol  is  soliilile  in  fatty  sulistaiiws  and  their  uen^  Bimply  aids 
in  sjjrradin^  the  jKiison. 

M^Mirtnan-  rejw^rt.s  a  ease  of  |M»is(>ning  of  children  su[i|)osciJ  to  have 
residted  i'roni  the  enling  of  die  berries  of  [Hiiscrn  ivy  ;  there  were  symp- 
toms of  local  iiritatioTJ  and  also  evidences  of  effects  upon  the  nervous 

*  Trial  TtTiii  of  Supreme  Court,  Broi)kl_vn,  May  0,  1897;  see  Chesuut,  op,  oU^  p.  9. 

*  Moorman,  Amer.  Jour.  Med,  Sci,  1866,  p.  660. 
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system,  as  shown  by  drowsiness,  stupor,  and  niild  delirium.  A  case '  Ls 
also  re]N>rted  in  which  an  infusion  of  the  root  was  taken  instead  of 
sassafras  tea  ;  there  was  a  rash  resembling  that  of  measles,  with  intoler- 
able itching,  suifasiou  of  the  eyes,  and  pain  in  the  throat  and  stomach. 
In  experiments  u{>on  rabbits  Pfaif  found  that  the  internal  administra- 
tion of  toxicodendrol  caused  nephritis ;  perhaps  the  few  deaths  attributed 
to  poison-ivy  were  due  to  this  action  upon  the  kidneys. 

Detection. — To  an  alcoholic  infusion  of  the  material  under  exami- 
nation is  added  an  alcoholic  solution  of  lead  acetate,  and  the  precipitateii 
lead  compound  of  toxicodendrol  is  suspended  in  water  and  dec(jm[K)S(Hi 
with  ammonium  8ulphi<I.  Afler  filtering  off  the  lead  sulphid  the  active 
principle  is  shaken  out  witli  ether.*  As  there  are  no  chemical  tests 
known  by  which  toxiaxlendron  may  be  identified,  the  residue  obtained 
after  eva|X)rating  the  ether  should  he  dissolved  in  olive  oil  and  applied 
to  the  skin.  The  characteristic  eruption  thus  pnKluced  may  serve,  under 
the  most  favorable  conditions,  for  the  detection  of  x^nJ^^nnr  g"^"*  (^Timr 
gr.)  of  the  poison.' 

A  number  of  other  plants,  either  native  to  the  United  States  or  intro- 
duced, arc  known  to  produce  skin  eruptions  more  or  less  similar  to  those 
cause<l  by  rhus ;  *  among  these  may  be  mentioned  various  varieties  of 
buttercu|)s  and  crowfoot  (Ranunculi),  various  species  of  Euphorbia, 
especially  Euphorbia  eoroihfa^^  which  was  formerly  official,  and  E,  mar' 
ginata  "*  or  "  snow  on  the  mountains  "  (Fig.  Q><)y  and  E.  laihyris  (Fig. 
69),  Primula  ohconicny  rue  (Ruta  graveoietM),  Daphne  mezereumy  and 
arnica.  Sc»venil  cases  of  jwisoning  have  also  Wn  recently  re|>orted 
from  handling  various  s|»ecies  of  Cvpripo<lium  •*  (lady's-slip|>er,  moccasin 
flower) ;  the  effects  were  very  similar  to  those  causetl  by  rhus. 

TANSY. 

Tansy  {Tanaainm,  U.  S.  P.),  the  leaves  and  tops  of  Tanaretum  ruf- 
garey  a  common  plant  in  the  Unitetl  States,  contains  a  volatile  oil.  Tansy 
is  used  extensively  by  the  laity  as  an  alx»rtifacient,  usually  without  suc- 
cess, and  a  nmnlxT  of  deaths  have  owurred  from  this  practice  ;  it  is  also 
use<l  occasionally  as  an  anthelmintic. 

The  symptoms'^  are  similar  to  those  causinl  by  other  volatile  oils 
(see  Oil  of  Turpentine,  Savin,  etc.) ;  convulsions  are  tM»mmon. 

*  Stokes,  Mfd.  ntui  Sun/.  lit'iniftfr,  1S(>7.  vol.  ivii.,  p.  37't. 

»  PfalT,  Jwir.  KrjH-r.  Metl.,  vol.  ii.,  \k  1S7.  '  lYiiff,  ibuL,  vol.  ii.,  p.  192. 

*  See  White,  Dfrmatitin  tt'nrnatn,  1MS7. 

*  See  Olive,  Jhill.  Torreu  lini,  *"/.//»,  |S0.">,  vol.  xxii.,  \>.  :W»3. 

*  See  Jackson,  Mftl.  R^r.,  IS<»7,  vol.  li.,  p.  tVM\;  S^henrk,  But.  Oaz.,  1890,  vol.  xv.,  n. 
277.  Poisoning  :iIm)  results  from  the  eatiiif;  of  honev  flerive«l  fniiii  the  flowers  (»f  K. 
marffhtata  ;  tlie  ehief  svmploms  are  voinitinj;  and  pur^inti:. 

'  Se«-  Hull.  i%trm.',  1S*tS.  vol.  xii.,  p.  Sn  ;  (Vm.iht.  Hnt.  .V«/.  Jour.,  1890,  vol.  i.,  p. 
l.>i;i;  Divvers,  Miirtch.  tur^l.  HVA^njtrAr.,  1*.H)'J,  vol.  xlix.,  p.  ">74.  A  large  number  of 
caHert  an'  eitetl  in  the  last  article. 

''See  Clu'sinit,  Prinnpni  Poimnou*  I^antu  of  thf  t'nitrti  Stahv^  p.  19;  yorlhwwtem 
Xani-W,  IHllH,  vol.  xviii..  p.  :W2:  IfuU,  Tonty' }{»t.  Chth,  I87r>,  vol.  vi.,  p.  115;  Jcfwup, 
Bot.  (j'iiz.,  !8<t:i.  vol.  xviii.,  p.  142. 

»  Belt,  J/rt/i>.i/  liirorti,  1HS9,  vol.  xxxvi.,  p.  .^42:  JeweU,  Bwton  Med.  and  Sury.  Jour^ 
1880,  vol.  cii.,  p.  2;<7 ;  IXillon,  Amer.  Jour.  Med.  ^i'.,  1852,  vol.  xxiii.,  p.  130. 
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It  is  iiniw>s>ihlr  tn  stiite  the  fatal  dose  of  tansy  ;  1  dram  (3.7  c.c.) 
oi'  llic  oil  ha.^  caiisoil  (l(.*atli  in  an  hour  and  a  quarter,'  wbilo  recover)' 
Las  tVfllowtil  '2  fliiidmms  (7,4  c.c.)'  and  J'  and,  it  is  said,  |  of  uu  oum^ 
(lo  CO.).  80V01V  |MibiHiiiiij^  has  roaidtKl  from  I  fluidniin  (l.firj  0.0.) 
and  oven  from  !•>  or  'Jn  ilrnps.  A  patient  diet!  twenty-six  htHirs  after 
taking  an  iofiisiou  of  |xM*ha[>s  J  ounce  of'  die  dry  herb.* 


OIL  OF  PENNYROYAL. 

There  are  twn  jiroparntions  kri«avn  ;l^  oil  of  jMJiinyroyal — Oleum 
Hrffcnmii-  (U.  S.  I\|,  (Krivod  fnnn  tlio  ooinnn»u  American  |>onuyroya! 
{^Ili'dt'tmui  puirf/ioitlfft),  iiinl  th«-  Kiiglish  i^l  nf  j>oi»nyruyal,  <loriv('d  fit)m 
MtntJin  Pnltyium,  hoth  of  thoe  suhhlaiioer^  are  Uf^wl  by  \Uv  laity  as 
emnionugo«:uo»  ;  tlioy  luivo  also  a  ivrtaiii  ropntatioii  as  ahortifuoionts.* 
and  a  few  tieaths  are  attrilmlHl  to  ih(*  use  of  tho  Enjrlish  tti).  Thus  a 
woman  dial  after  takint^  a  tables|>oont'iil  of  it/'  tlio  symptoms  Ix'ing 
those  of  ga.'5ln.i-euteriti>. 

PICROTOXIN. 

Piorotoxin  is  a  neiitrnl  bittor  prinoijde  <tbtained  from  C<k*cu1us  Indi- 
cus,  vvhicli  is  the  dried  fruit  hIl  Anamiria  jHinictilattf  [Annuiirta  rot'cu/mt^ 
Cocviilux  rnbti'ij<uity  Mna^penuum  roc'r«/tM),  a  obmbing  shrub  of  the  Ea^t 
Indies;  the  fruit  is  also  known  as  lisli-lHrries,  pitins  of  panidise,  and 
L^n'ant  nuts.  Tiie  powih-red  bi-rries  have  hmt;  lieen  used  as  fish  and 
bird  [Kjisous ;  they  have  ulso  been  nsttl  (4)  a  limited  extent  in  mwiioiiie, 
eliiefly  as  piirasitioides  and  u*  a  ht>ust*liohl  remedy  for  vermin.  At  one 
time  thi-y  Wi-ro  freiinoiitly  added  t«i  beer  to  jjive  it  a  stronger  flavor  when 
ton  little  malt  amt  hops  had  been  ustiK 

Most  nises  of  }>oisnuinir  from  picrot<txiu  have  becu  due  to  accident ; 
in  a!l  the  reported  eahes  the  berries  or  prepal*!ltl^Hl^  of  them  have  l>ecn 
use<l.  The  berries  have  been  mistaken  for  wild  cherries,'  for  cal>el>s,  or 
for  p<'[»]ier^  with  i':iV.\\  re.-ults.  Death  1ms  ri'sultetl  fronj  the  drinkinjr  of 
tiiietures  intended  as  ri'midies  for  vermin/  In  a  ease  eititi  by  I'aylor 
scvend  men  wert*  ptjisoutnl  by  rum  that  had  Ihtu  impre^nat<»<l  with  it. 
The  application  ol'  a  tinelure  to  the  head  has  cjiused  deiith.^  Poisoning 
is  fdso  sjdd  U*  have  residted  from  the  eating  of  fish  killtsi  by  Coeeulus 
indiens. 

Properties. — (*oeeulus  indiens  eontains  about  I  per  eM-iit,  of  piero- 
toxin.  The  latter  {Pirnito.riiinju^  U.  S.  P.)  fs  a  neutral  body,  acting, 
however,  as  a  weak  aeit!  toward  strong  Imiscs.  The  foruiula  is  probal>Iy 
C  ll^,0(,, ;   on  decomposition   it  yields   two   nioleeules   of  pierotoxinin 

»  Klv,  AiMT.  Jour.  Mexl,  Set.,  1852,  vol.  ixiv.,  p.  279. 
»  nVrap.  Gm.,  1885,  vol.  ix.,  p.  342, 

*  Link,  New  York  Mnl  Jour.,  IKSn,  vol.  xli.,  p.  366. 

*  PhUa.  Mai.  l\mr»,  18HI   \i>\.  xi.,  p.  3-lfi. 

*  See  Xapier.  Hrit  MaL  Jovr.,  1890,  vol  i.,  p.  661 ;  Flynn,  ibul,  1893,  vol.  ii.,  p.  1270; 
Marsliiill,  ibUL,  I8'.>0,  vol.  i.,  p.  542. 

*  Alien,  LoHtfi,  1897,  vol.  i..  it.  1022.  '  Shnw.  Af«/.  ymv,  1891.  vol.  lix..  n.  38. 

*  Soiinhkcv,  ibiti.,  1883,  vul.  xliii,,  p.  48');  Swift,  AVir  York  Metl.  Jmtr.^  1897,  vol.  Ixvi., 
p.  664.  '  *  Thonifison,  Phila.  Mtd,  Examina-j  n.  ».,  1852,  vol.  viii.,  p.  227. 
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and  one  niokvule  of  inactive  picrotin  (C„H,^0.).  Picrr)t<)xin  is  solu- 
ble in  240  ]mrts  of  water  at  15°  C.  (50'='  F.),  and  in  25  pirts  of  hot 
water;  it  <Iis.s*)lves  in  1»  parl^;  of  cold  al*'<>hol,  liy  which  it  is  extnicteil 
from  the  seeils.  It  tHssolves  with  ditticiilty  in  etliet\  chhjrofomi,  amyl- 
aif'thnl,  and  pt*tn)Ieaui  ether.  It  forms  t-itlorlesH,  shiny,  tlexihic  cr}*staLs 
nu'ltinji  at  from  liri^  to  200°  C.  (377.1)'=  to  S\^2''  F.) ;  it  is  cKlorless, 
but  is  intensely  bitter, 

Pien>liixin  is  a  jxiweiiiil  stimulant  to  parts  of  the  e(>ntral  nerx'ous 
pysteni.  In  the  hi^rher  animals  the  aetittn  is  almost  liniite*!  t<i  the  i\w- 
dulia,  anil  rt'^ults  in  a  >eries  of  |»owertnl  L*onvnl*it»ns  in  which  the  clonic 
form  predominaleSx  There  seems  to  W*  some  involvement  of  tlie  ceiw 
bnil  centers  also,  for  in  cases  of  poi^ouiug  uncon^eittusucss  is  usually 
present;  in  many  eases  tliere  is  aI>o  a  ^stimulation  of  the  spinal  cord, 
for  tonic  convulsions  alternating;  with  the  elonif  have  Ux*u  descrilx-d, 
an<I  tJKTc  is  :ilso  incri-.isfil  rcHcx  excilahility. 

Symptoms. — A  few  minutch  after  the  ]M)ison  is  swallowed  there  is 
fell  a  hnriiiiij;  {Kiln  in  the  es^phajriis  and  stomach,  followed  shortly  by 
balivatton,  ntuisea,  voniitiu^,  and  »liarrhe:i.  There  are  weakness,  con- 
fusion, diz7.iru'>s,  hcadaclic,  drowsiness,  cold,  |)i*»>fuse  j>ers]»ir;itioii,  anvl 
unL^>nsi.nousness ;  the  face  is  ]ude,  tlie  pupils  may  l>e  e<»ntnieliii  or 
dihitt.*<l,  or  these  conditions  alteniate ;  the  iv.--pipatitai  is  at  tir^t  ra|»id  and 
labore<l ;  later  it  is  slow.  Convulsions  usually  Ik^ui  e:irly  (in  twenty 
minutes.'  for  example);  in  S»zinskey's  case  they  were  a?*  follows:^ 
|M>wcrl"ul  jjT.'iiend  cN»nvulsions  followwl  each  oilier  even*  live  minutes  or 
stj,  each  lastin*:;  about  two  minute.s.  Ik'twi-en  the  convul^ions  there  was 
perfci't  relaxation  ;  hcnct?  they  wen»  very  pronounc«illy  <'h>nic.  There 
was  considerable  o|»isthotonos.  Each  ^'onvidsion  iM'tjan  with  twitchinjj 
of  the  nui.sfiles  about  the  left  (NmuT  of  thf  miMith.  As  ^ich  attack  i^une 
on  there  was  more  or  less  of  an  outfry,  as  in  cpih»psy,  an<l  H^mc  froth- 
ing was  observabie  at  tlie  mouth.'  In  Thompson's  c^im'  the  pupils  are 
describnl  as  beini;  contract^Nl  during  a  C4»nvulsiou  and  dilated  In^ween 
thcrn  ;  hv  touching  the  evclid  a  spasm  c*tuld  Im-  e:msc<l  at  pleasure,  in- 
dicating; an  inereaseil  reflex  excitability,  as  in  slrvchnin  jviisoning. 
ConsciousiK'.s-'  is  lost  during  the  convidsion.**.  The  Hexors  are  the  nnis- 
rleH  usually  involved  ;  3*»metime.H,  however,  the  jjiws  are  firmly  close<l, 
as  in  strychnin  |MMS(miuir.  The  pulse  is  sonietin»es  wnik  ;  Rometinies  it 
is  but  litrle  affecti-d.      Death  results  from  rcspinitory  tailua*. 

If  the  patient  survives  the  immediate  effects,  enteritis  may  rt*sult 
an<i  lead  to  death  several  davs  later. 

Fatal  Dose  and  Period. — No  <rases*  of  death  from  pure  pien>- 
toxin  are  iv|M>rte<l :  J  of  a  grain  (0.02*2  gni.)  luis  cmi>e<l  unpleasant  symp- 
toms, and  from  ex|K'rimcnts  on  aninuds  it  i>  th«»ti^dit  that  2  or  3  gniius 
(O.l.'J  or  0.1515  gm.)  would  be  a  dangerous  do.-»e  for  man.  Death  is  said  to 
have  resulted,  however,  fiiim  'M  gnuns  (2.4  gm,)  of  the  |>owdere<l  IxTries; 
thii*  would  e<pial  but  aUmt  J  t»f  a  gniin  (0.022  gni.)  of  picrotoxin. 

'  Sec  Wlinn<in  nnd  SiUI**,  Afed.  Jurirp.,  1873.  vol.  u.,  \\  *W6. 
«  Set.  ftU»  l!«yn«^  J%Ui.  Med.  TtmrM,  l8tM,  toI.  liv.,  p.  748. 
*  Sotintkcy,  fix.  ciu 
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In  scvcnil  (iisiH  ilvnth  ovcnrrvd  in  thirty  minute8.  In  the  case  re- 
porttfi  hy  Switt  <lt'tith  (KrtirroJ  in  turty-five  niinittcs;  in  a  wiso  rt'iKirted 
hy  Uost'tikran?;,'  within  sin  hf»nr  ;  in  S^iKiiiskoy's  traso  it  owurrcHl  in  tbn*e 
lnmrs.  In  'J'Iioni|iMin'-.  crisf,  in  wliirh  ihr  tlnig  was  nh8<»rlM'<i  iVoni  the 
>kih,  «]('iith  occiirrrd  in  ahont  >'\\  fionrs.  In  a  caji*  eiteil  hy  Tuyh>r  tlcath 
*)Ct'urP(il  i'mm  ^istnx^iitcritis  ninetet^n  days  alitor  tlie  jKiiHon  was  taki^n  ; 
in  a  similar  cjisi:'  ilt'srrihf<l  hy  Mitchell  •  death  (teeuntHl  in  twelve  dayji. 

Treatment. — Tlu-  «toinarh  i^Jimild  l)e  evacuated  !>y  the  stomaoh- 
tuhe  "]•  \)y  cnielics.  ChUtrotlirni  may  lit-  jriven  thiriiig  thi-  eiinvulsion;*. 
Ir  i-^  |in)hahle  that  nKMk^r.ite  do8cs  tif  chloral  hydrate^  would  be  of 
vuhie,  but  this  drug  must  Ik-  use*I  with  caution,  tor  the  picrotoxin  kills 
ill  the  same  way  as  chlond  docs — viz.,  by  iMimlyzinj;  the  respinitory 
center.  Hot  unistard-Uiths  and  other  stimulants  iiave  Ix-en  used  in 
the  late  stages. 

Postmortem  Appearances. — In  aniiuaU  kilkxl  by  laerotoxin 
there  may  be  hyperemia  aiul  eilcma  of  tlie  lungs  and  hyperemia  of  the 
nunintrcs,  and  <K.*casionally  re<hK^s.«  of  the  mucous  membrane  of  tlie 
cMiphagiis  and  stomach.  No  cliaracterislie  lesions  liave  been  tbiind  in 
num.* 

Detection. — Pici^itoxin  may  he  extracted  from  an  acid  ai|Ueoii8 
tliiid  with  chloroform  or  amyl-alc<»hi>I,  hut  the  material  obtained  from 
animal  ^ubstances  in  this  manner  is  usually  sn  impure  that  it  will  not 
re>|Hind  to  the  tests,  and  varJtrtis  nielliiMls  of  >ul)se4picnt  jmrification 
have  been  suggested.''  Palm  ^  claims  that  all  these  modifie^itions  are 
defective^  and  give^  the  following  pnteess  : 

The  niatcrial  under  examination  is  evaprnttted  to  dryness  and  ex- 
tracteil  with  acidified  water.  The  jiierotoxin  is  rcmovcil  from  the  acid 
solution  witli  ethei*,  tlie  etlii-r  eva|M»nitetl,  and  the  ref^idue  taken  up 
agjiin  in  water  and  decolorized  with  animal  eharecwd,  Xeutnil  lead 
aeiHare  is  mnv  added,  as  lon^  as  a  ]»re(aprtate  is  fonned^aiid  af\er  filtra- 
tion the  li<piid  is  ag-ilaletl  with  freslily  pre<'ipilatctl  lead  hy<ir<txid, 
whicFi  tonus  an  insoluble  comfKJiuid  with  [»ii-nito\iiu  The  lead  com- 
|M)iin<l  ntav  he  i^uspendetl  in  water,  <letvirnposed  u  ilh  sulphurete<l  bytlrt>- 
gen,  and  the  pierotoxin  extnieted  frctm  tlie  acpieoun  fluid  with  ether. 

Tests. —  1.  A  mimite  4^tian(ity  of  tlu-  j-Uh]iceted  substance  is  eva|H>- 
ratoil  to  ilrvacss  with  conccntratr-d  nitric  acid»  and  tlie  ri*sidue  tufiist- 
ene<l  with  concentrated  sulpluirii'  acid.  On  the  adilition  of  an  ext^ess 
of  potassiutn  hydroxid,  the  pn-senee  of  |  ^,  \ „  f,  ^m.  (^^^  gr.)  of  piero- 
toxin will  be  she>wn  by  the  rtpj>caninec  of  a  brick-red  color.' 

2,  I'iriYitoxin  flis>ofws  in  foru-entnitefl  sulphnric  at*id  with  a  p<»lden- 
vellow  color  that,  ujKtn  the  addition  ol"  a  frac<'  of  potassium  Ijit'liromatc, 
(flanges  to  violet  and  then  to  brown.  This  test  may  Ih' applied  directly 
to  the  lead  compound  ohtiiined  in  Palm's  prr>cess, 

*  yorthttwtttrn  Med.  and  Surfj.  Jour.^  1849,  vol.  i.,  p.  295. 
'  Milehell,  ThonnvulicA,  IWO,  p.  313. 

*  Sve  BmwiKS  Bnt.  Mrd,  Jnu,\,  1S75.  v.il.  i.,  p.  640.  •  Cf.  Swift,  tot  tit 

*  C'he«)pin«ky,  ./oArwVr.  dfr  Vhrm\e,  1HS4,  p.  \t\\A. 

*  ZeiUckr.f.  nntti.  (Tittn.^  vol.  xxii.,  p.  274;  vol.  xxiv.,  p.  556;  vol.  xjcvil.,  p.  99. 
'  iMtif^lvVf  ibid,,  vul.  ii.,  p.  404 ;  Cht?opin»ky,  /oe.  eU, 
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3.  Picrotoxin  n'<luoa'*  Fehling-V  sohitiim  on  warming  with  the  pitMhu^ 
tion  of  red  cuprous  ox  id. 

acUTA. 

Sevenil  species  of  cicuta  art'  very  [Mnsonous  ;'  ihf  rmo  mofit  carof'ully 
studiwl  is  (Ictilti  rintttfi^  n  comnum  Kiintprnn  plnnt.  In  tliis  countrv 
C.  macidala,  wliich  is  very  siitiiJur  in,  if  iiultt'il  it  is  not  ith'nticiil  witli, 
CI  mrosa^  is  the  most  important.  Otlu-r  plants  btlongiug  to  this  gonun 
are  C,  vagavnj  or  On*^i»  wjitcr-heinliK'k,  wliieh  \a  found  in  the  fhr 
Northwest;  C  (nUhifnti,  which  is  fimml  in  the  Gresit  Ljiko  States  and 
also  in  the  Ea.st,  nnd  C  oocUhniaiU^  found  in  the  Rm-ky  Mcinnliiinj*. 

Bochm  ^  and  }*t>h!  *  have  isohited  Irom  V.  rirona  a  bitter,  resinous^ 
very  poisonous  principle, 
nameil  by  the  former  ci- 
cut4txin ;  itrf  plivsinlojnc 
effects  are  very  similar  to 
tiioise  of  picrotoxi  n.  The 
plant  also  contains  a  non- 
pois*:m4iUs  vohuile  oil,  ci- 
ciiten.  Apparently  the 
American  s|>ecie's  have  not 
been  exanunod  for  eieu- 
toxin,  but  from  the  sym|>- 
toms  pnxbu't'*!  by  (liem,  it 
i.**  very  pmbalile  tliat  cicu- 
toxin  is  the  active  agent. 
Accordiu|f  to  Glenk,'  the 
fruit,  but  n«it  the  r«>ot,  of 
C.  uinrukita^  contains  an 
alkaloi<l  similar  to  conii'n ; 
it  is  not  stated  whether  or 
not  this  alkaloid  is  jHiis^m- 
ous.  Stniuff*  f'ounil  4.8 
per  cent.  i>t'  Khereail  oil, 
comiLsting  larjjely  of  ter- 
penes,  in  the  fruits 

C.  muculnta  (American 
water-hemlock ;  wiM  hem- 
lock ;      spotted      heinhtck  ; 


l>arsl 


ev  ; 


>Qake- 


Fig  70— WftUT  h«tnloek  mncfai  nMMisIa).  Shotvlnc 
Rvrttiiu  tif  •pliidle-attApod  ruol  nnd  lowvr  «tciii.  the 
Iravi**.  (InWi^rv.  iiml  friill.  hIm*  fniU  *ni1  crtiM-^eftlori 
of  8<!rU. 


Wue  ;    death    of    man). — Aeeoixling    to 


8[M)tte<l 

Weed;     beaver  poison; 

nius<|uaHh     ro«>t ;     muskrat 

weed  ;    (^»wl»iuie  ;  children's 

ChesDut,*  this   is  one  of  the   most    poisonoas   plants   native   to    tho 

*  A(  K-aRt  Konie  of  the  cftses  of  pauoning  ■ttribiited  to  Sntm  lati/Uium  werv  vvrr  prob- 
ably (liiu  to  ririita. 

*'  ArfJt./.  rsfi.  PiUh.  H.  Pkamu,  Vi»|.  v.,  p.  284.  ■  ft«/  .  vol.  xxxiv..  |i.  205. 

*  Amt-r.  Jour.  Phurm.,  IMM.  p.  328.  •  Mirf.,  iMWl,  p.  'JlUl 

*  CbcMiut,  Priticipai  Puisonom  PlantM  t^  tkt  Uniitd  SUiUt,  M.  8.  UcpL  o(  AaTicultun. 
l«>6,p.40.  r  ^  ^ 
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Unite<l  States.  Al!  iiripl>i  o\'  llio  jilnnt  an^  jM»is(ni<iiis,  hut  the  iimlcr- 
groiiiul  |Mirt.s  arc  I'sinH^inlIy  <lang€'nius  ;  these  h:ive  l>een  mistaken,  with 
fatal  results,  for  horsenidisli,  j>arsnii>s,  articliokes,  sweet  cicely,  augelicu, 
and  uthi-r  ^-flible  roots.     Tlio  plant  i.s  al.-o  vor>'  destmetive  to  eattle. 

Th(_'  symptoms,  whirli  iii;iy  not  begin  for  some  time  after  the  ]>lant 
is  eaten/  uiv  dizziiKss,  violent,  sometime!*  MixkIv,  vomiting,  cold  hkin, 
profuse  [w*rs[)Irjition,  sh>\v  weak  pulse,  nnconseit>usness^  and,  finally, 
violent  epileptiform  nmvulsions,  as  in  j>icn»t<>xin  poi?ioiiing.  The  pupils 
are  nsaally  widely  diluted  ;  the  jaw  may  Im'  firmly  eh>9ed,^ 


no.  71.— Oregon  wfttor  hemlork  {Cicuta  vatjaiu)  :  a.  Plant  wllh  Icares;  K  root  stork  nnd  borl- 
zontAl  roola ;  ^',  gcctiuu  of  root  stock  ;  r,  temiinril  lenllela  ;  tt,  flowering  spray. 

The  fatal  dose  is  imt  kut^wn  ;  Chesnut  sjiys  that  a  piece  !»f  the 
riHtt  of  t\  vuf/tntMf  the  size  of  a  nmrble,  is  eiinsidered  dangerous  to  num. 
A  piece  of  the  font  of  ( '.  maenlnttt  the  Mize  of  a  tillteit  eausoil  »o  un- 
pleasant symptoms.^  Of  five  jiersons  |MiiH)neil  by  C  ocrklcnittlM  ill 
Monhuia  in  1*101,    1  diinl. 

Death  may  ocenr  in  an  hour.*  In  u  ease  (■it\'d  by  Maiscb  *  3  chil- 
dn'u  die^l  within  three  hours  after  eating  some  of  thenx)tuf  V.  maeulnfa  ; 
in  uthrr  eases  life  has  bei-n  somewhat  i)roh>nged. 

'  hi  11  nmi-fsiiiil  cii.sc  repuilwi  by  Fidk  (  Tnnts.  .Si>.  Car.  J/ivi.  ^«or.,  1882,  p.  89)  there 
wer«  ajifmrcMtly  no  Hynipinms  for  Bev«ral  houra. 

'  Botanical  'Oaz,,  V(.I.  x.,  jt.  :iH«.  ■  Ibid.^  voL  xiv.,  p.  18. 

*  i&Mi,  vol  xiil,  p.  I'J.S;  vol.  liv.,  p,  18.  *  Amer.  Jour.  Pharm,^  1801,  p.  322. 
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TIk'  treatment  slimiM  Ik-  similar  to  that  for  picrotoxin  pfiiHoning 

— viz.,  evut'iiMtiiHi  nf  tlu^  stnniacfi,  the  (^uitimis  use  nf  rhlonil  hvilnitc 
or  nf  cLloroiiinii,  anil,  in  tfic  later  stjigt^,  of  stimiihints  (rul)l>ingthe  fikin 
with  Hmiiiul  sofikif]  in  hut  Unituly,  iiitistiird  luilhs,  eii\). 

Nu  ihiiractLTisiif  postmortem  changes  linvr  Imvii  dcsrribeil. 

Detection^^lii  thr  pn^^t'iit  nuxU^  of  itnr  knuwlidg**  omxvniin^  the 
:ictivf^  priiK^iplo  <if  (\  imtrtdtrfa  tfic  tnxifoln^ist  wiinld  htivc  to  rely  largt'lv 
tijHiii  tfie  micrusiNipic  ii|k[>f*iir;ui»'('s  r»f  any  ivrnnaiits  of  the  plant  found 
in  the  vomited  inatt^T.  The  cMtiiiin-like  oilor  is  also  of  aid.  Euro- 
|M'un  writers  r<M'onutu'ml  lluit  in  ruses  of  |H>isnniiig  hv  (\  riratta  the 
eonti'iit,-^  *)f  the  sti)iuinih  atul  iiilu.^tiiiea  be  extraotrtl  with  ether  and  the 
n-sidiie  be  nse^l  for  exiMM'inrents 
upju  animaU.  Cieut*ixin,  for 
which  no  cheinieal  tests  are 
known,'  prrMhuvs  effeets  M|v>n 
frt))^  almost  identieid  witii 
tho:iO  cansfnl  liy  pierot^ixiu : 
among  those  etfects  are  con- 
vulsions of  nKHlullarv  origin — 
/'.  *\^  Hie  eonviilsions  tlisiti(*e:ir 
when  the  eord  is  se|»!ir:ited  from 
the  medulla,  but  [wTsist  wlien 
the  latter  is  sopamted  from  the 
forebrain.  Such  vital  tests 
should  be  done  only  by  an  ex- 
perieneed  piiarniaeologist. 


LAUREL.* 
Many  menilx*rs  of  the  heath 
family  (Erioiceie)  art*  |w«isonoiis 
fi-ora  the  presenee  of  auilroine- 
dotoxin.  The  best  known  of 
these  plants  in  the  United 
States  are  fCnfmin  intifatln 
(•'broad-leaf  hnirel/'  *' uiouu- 
tuiu  laurel,"  *'  ranuntaiu  ivy/' 
etc.),  in  whieli  an<lrt>medotoxin 
wju*     found    by    Pluggi','    and 

Knimin  ttn(jn:*([foUn  (*•  luirrow-leaf  lannd,'*  '*  himbkill,"  "  dwarf  laurel," 
ete.),  iti  \\  hieh  llie  same  priueiph'  wits  found  by  IjHseh^.'  The  former  is 
found  ohieily  on  nM'ky  hill^i<le.s  and  nioiuttain  slo|>es  up  to  from  300<1  to 
4000  fiH^t  fntui  Couneoiieut  to  East<'m  Ohio  ami  along  the  AUiyhanies 
to  Gei»rgia  ;  the  latter  is  abundant  at  low  altitudes  from  Maine  to  New 


no.  72.— Bn>«d  lc«r  Uur«l  (Kaimin  iatif<ilin\',  a. 
Flawcrlnsfpray  .  t*.  vifrtIcAl*ecU»nuf  flowvr.nhuw- 
ins  p^'tilittr  fttuehmeat  or«Umeni ;  c,  fniltloK  cnp* 

BUU'f. 


■  Draf^^ndoHT,  JTrmittelunp  von  Gi/ten.  1805.  p.  297. 

'  See  Ohe«mH,  Princiiml  P^iiMtHwat  PinnU  of  the  Unitai  Siti/fjL,  |i.  ■14. 

*  Areh.  ff.  Pf»inn,,  ISSll.  p.  HU  foiiwi  in  (he  Au%rr  Jour,  f'hnm,.,  iKHft,  vol.  Ixi.,  p.  361 ). 

*  rkarm.  HuwUichnu,  IH89.  vol.  viL.  p.  208  (uiunl  hy  I'liigKv,  Arek.  d,  Pfuirm.,  1891, 
Tol.  ccxxix.,  p,  M^, 
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Jersey,  less  iiljiiinlant  tliPtn;rIumt  the  Great  Lake«  region,  und  south  to 
TeimcBsee  uiul  ISiJutli  ('arnliiuu 

Little  in  kituwii  uIkhiI  undrtinuHlokixiii  ix'youd  the  fuet  tliut  it  is  free 
of  nitri^eii  miiJ  thai  it  is  ti(»t  a  ^:hie<tsi<l  ;  the  formula  is  C,,,H.^,0,,^.  It 
is  aintjiituMl  iti  Ktiftnia  Oitijhtin  to  the  extent  of  about  O.O.')  jkt  eent.  It 
is  very  jtoisoiious,  1  to  2  niilli^ntrns  (g^^  to  ^f^  of  a  ^niin)  per  kilognim 
auitual  Itein^  fatiil  to  nihhits.  The  phystoh>gie  action  of  andromeilotoxin 
Ls,  in  genenil,  siniilsir  lo  tliat  of  aeoiiitin. 

But  u  i'vw  eases  of  laurel  |Mjisi)nirig  aniou^  hiiniun  JwingH  are 
re(K»rted.  Jn  nouje  ceases  the  jwiis<i]iing  resulteii  directly  fi»!n  eating 
the  i)lant  or  from  decoctions  used  in  domestic  nietJieine.  The  Indiant^ 
are  siiid  to  have  sonietituL's  coruniltted  suicide  liy  drinking  sueh  decoc- 
tions. In  olluT  erases  lioney  '  ileriviil  from  the  n<'<!tjir  of  the  flowers 
has  tjeen  held  res|Maisiltle.  Slmeiuakei'*  reportcfl  2  <-asi'.s  <ti'  |K>isoning 
from  tin-  eatin^r  <'f  a  phiasaut  in  the  ennv  of  whidi  lauivl  leaves  were 
found.  The  symptoms  were  nausea,  tcmporarv'  blindness,  pain  in  the 
head,  dysputa^  jwdlld  eonntcnanee,  eold  extremities,  and  feeble,  slow 
pulse;  Ixidi  cases  reeovered.  ('hisuui  lias  sliown  experimentally  that 
the  llc'sh  of  ehickens  ti^l  up<fn  laurel  leaves  is  pobiouous  to  oats.  It  is 
said  that  a  deeoetion  of  laurel  leiive^s  is  sometimes  addetl  to  cheap 
whisky  in  order  to  increase  its  intoxicating  effects.  Many  cattle  and 
sheup  arc  poi^>ne<1  amuially  by  4'atiug  the  leaves, 

Andn>med(»toxiu  ^  mav  InMililained  In  uearlv  pure  form  by  dissolving 
the  residui'  left  aRrr  eva|HiniliMU  of  an  ideoholir  extract  in  water,  shak- 
ing this  s(dutiou  witli  ether,  in  whieli  it  is  but  slightly  soluble,  and  then 
with  ehliirofnrm.  The  andnnuwlotoxin  is  extracted  by  the  chloroform; 
by  evaporating  the  ehloroform,  dissolving  the  residue  in  alcohol,  and 
allowiug  tlie  latter  t'»  eva|>>rate  slowly  the  androniedotoxin  may  be 
obtained  in  juire  form.  Amlnin»edotnx[n  is  nmre  soluble  in  cold  tlrnn 
in  hot  water  ;  it  is  not  precipitated  by  llie  alkaloidal  rejigeut.s^  and  on 
beating  with  sulphuric  and  hydiv)eldone  acids,  a  re<l  color  is  produced. 

LOCUST. 

A  few  cases  of  fK»isoning  are  rejiortcd  from  the  eating  of  parts  of 
the  common  locust  (Rohinio  pHettffaeariti)  ;  in  stmie  eases  the  leiives,  in 
others  the  nxjts,  but  most  frerpiently  the  bjirk,was  the  part  reH[»ousible. 
Emery  *  describeil  the  |H>isoning  of  *\'2  boys  from  chewing  the  inner 
hirk  tkf  the  trt.'e,  which  they  had  obtainwl  from  a  yard  where  fence- 
fMists  ha<l  Itcen  strij)|>e<l ;  tlie  symptinns  were  v^miiting,  flusbe<l  face, 
dryness  of  the  thn'Ut   and   mouth,  and   dilated    jaipils.     In   the   more 


'  roloinnn  h*  j«i(l  tu  iiavc  (ii'dtTilK'd  in  the  X^ett-  Jer»^  Mrdmd  RfpoTter  for  1852,  p. 
•MJ,  the  [iniMtniuj;  nf  14  jwrscms  from  tatinp  wiltf  himoy  iMii|ip<i»tMi  tu  have  l*ecn  colIect<il 
from  the  How*t>  nl'  K'lfmui  fftufu.*iifttlii\ :  nne  nalicnt  fU**)!.  Tlie  |«>iwmriiiK  honey  men- 
tioned hy  Xenuphdn  in  the  Anabagi*  wns  prulwufly  derived  from  Uhwhvinuivon  ponfirum, 
whif:h  cunUtiiiM  niiilnuiiLi)ot(>xin. 

'  Vnitftt  Stufijt  nutfteruatorff^  sixteentb  ed.^  1888,  p.  1834. 

"See  Archan^'lsky,  Arrh,/,  rrper.  Path,  u,  Phnrm.,  1901,  vol.  xKi.,  p.  .'U8. 

*  Eiuerv,  Acw-  York  Med.  Jour.^  1887,  vol.  xIt.,  p.  92;  nee  also  Phila.  Mfd.  TVmi'*', 
1880,  vol.  X..  p.387. 
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severe  cases  there  were  epigastric  piiius,  extremely  feeble,  intermittent 
heart  action,  and  stupor,  from  which  the  patients  could  be  aroussed  with 
difficulty.  The  severity  of  the  symptoms  seeniwl  to  be  somewhat  inde- 
pendent of  the  (juantity  of  bark  chewe<l. 

In  a  case  cited  by  Lcwin  *  the  symptoms  were  simihir,  but  there 
were  also  convulsive  movements,  as  in  l)ella<]onna  poisoning,  livid  lips, 
and  sunken  eves. 

Cases  of  jK)isoning  from  eating  locust  leaves  are  reported  fnmi  China ' ; 
a  day  or  two  after  the  leaves  are  eaten  there  are  some  fever  and  edema, 
first  of  the  mouth,  later  of  the  entire  skin.  The  edema  of  the  lids  is 
especially  marked.  In  alwut  a  week  there  is  desquamation  of  the 
entire  skin,  as  in  scarlet  fever. 

Tlie  toxicity  of  the  leaves  is  said  to  Ik?  diminished  by  coc»king. 

According  to  the  investigation  of  Power  and  Cambier,*  the  toxic 
principle  of  the  bark  is  a  toxalbumiii.  Robert  *  found  this  substance 
to  be  similar  to  ricin  ;  injected  into  the  l)lood  or  under  Ihe  skin,  it 
caused  fatal  hemorrhages ;  the  hemorrhages  were  es|>ecially  severe  in 
the  intestine. 

A  glucosid,  **  robinin,"  has  lM»en  obtained  fn)m  the  flowers. 

*  I^win,  Tjfhrh.  dev  Toxicol.,  1897,  [».  'ISii;  the  owe  was  tlescrilied  in  the  -4nn.  de 
Therop.,  inm,  p.  64, 

^  Coltman,  Med.  ami  Surg.  Reporter^  1889,  vol.  Ixi.,  n.  2;J6. 

»  Pharm.  Jahraber.,  1890,  p.  124.  *  Robert,  LfKrb.  d.  Intonkationm,  1893,  p.  347. 
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Oxygen  alone  mipp^irts  liutiian  life.  Tlie  inluilutiim  of  any  other 
gas  is  fiitUnvt'd  Uy  sufVonition — tli:it  is,  hy  sLis]H'iRli*ii  :iiiiiiiaLi<iii  d\w  ti) 
ob.-rtruc'tirni  of  IiIoikI  iienition.  Gasos  ditJi.^r  widi'ly  in  tlu-lr  nuxlv  of 
artioti.  S)pnn%  Itkv  nitntjirt'ii,  nuTt^Iy  i-xcliuk*  tlu-  oxygini  (if  \\n^  air  fntin 
tlvr  lungs,  ami  tlif  h!<MKl  is  tlifii  gnulually  exluiust<'<l  of  its  oxyg^'ii. 
Lift*  its  restart'*]  in  sm-li  vn^vs  wIkmi  viltnt.-  tn  |n'(Mlmv  artiHi-ial  inspira- 
tion ari'  not  Unt  l(Mig  dctiiywl  iind  mv  snni(*itMitly  prttlmi-twl.  It 
may  take  an  b*nir  or  moiv  nf  |)t*rsisttnit  riforl  to  ivvive  a  ]>atiiMit,  and 
tbe  rukt*  laid  <ht\vn  for  tlie  n-suscitatiun  of  tli(^  drownud  ari'  M|i)>li<-al>le. 
Other  ga,->fs,  sia-h  as  (.arlHin  numifxid,  dr|trivf  llu'  IiIimkI  of  its  |ir<>|HTty 
of  aljsorliiii)^  oxygen,  Tliey  nrt  dinvtly  iipoji  tlu  hhMtd-nir|iiisfK's  and 
are  siiecitR"  poistKis.  Sia-li  (^(SL^^  pt^ttly  rt?tard  or  cvt'U  f>iX'Vt.Mit  ixstxy- 
gt'nation.  ■  Still  other  gusfs,  like  hydro|rian  nulphid,  entering  the  system 
Itv  aUsiH-phon  Ihrmi^h  the  airH'clls  of  tlu'  Inngs^  pa^-s  nijiidly  into  the 
fireulatum  and  priKhier  elRrls  <iii  s|Hria]  organs  or  on  parts  of  tiic  ntT- 
VOU.S  system. 

The  only  gase.s  sup|Kis^l  to  he  purely  n4'^ntive  in  tla^r  aetion  are 
nitrogen  and  hydrogen.  To  these  the  rec<.^ntly  diseoveivtl  argon  may 
bo  iuldiMl.  Tlu-re  are  no  direet  exju'rinients  on  its  inliulntion.  It  is 
present  in  the  air  to  the  extent  r»("  ta-iirly  I  ]mt  eent.  withont  prinincin^ 
ill  etlVu'ts.  Tndy  [Miisimous  gases,  even  thdiii^h  present  in  niiieli  smaller 
tpKintity  than  this^  siTiously  alfeet  the  orgarnsm.  We  an-  ihns  UhI  t^i 
the  aAsnniption  that  argon  is  as  passive  in  this  us  in  all  iither  res|>eet-«. 
Sinee  hvdrogen  when  hri-athifl  with  oxygni  in  :itriic>splii'rie  jintjMtrtlon 
has  been  foniid  tu  |irodtK"e  narecjtisni,  it  >hoi]hl  not,  |M■rhap^,  he  cla.^'S^Ml 
with  Tiitnigen.' 

Experiments  made  on  mts  eontiniHl  in  a  space  in  wiiieh  they  efaild 
live  in  air  without  inconvenienee  for  tlircr  hfiurs  showcxl  the  relative 
perituls  in  wliieli  certain  gases  proved  fatal."  Tims  [mrt'  nitmus  oxid 
killed  in  twenty-live  se<*onds  ;  pure  hydrogen,  in  nine  minutes  ;  ]nirc 
ejirl>ou  dioxid,  in  eight  t*ecomIs.  Sinet*  exijeriments  eondueted  by  the 
('ornmittee  of  the  Medier*-<'hirurgiejd  SfM?iety  shiiwed  that  the  heart's 
a»'tii»ti  euntiimetl  for  eight  minutes  and  twenty  secmids  luuler  a  complete 
deprivation  of  afr,  the  al>ove  results  indicate  llu*  trulv  pointtnous  action 
of  vapors  and  g:ises,  a  conclusion  sul^staatiatcd  l>y  other  facts.'' 

Althougli  a  large  nnndx-r  of  gases  are  poieonouH,  and  althongh  very 
many  ol'  tlu-ni  have  at  times  pnHlueed  death  or  serious  effect**,  only  the 
most  important  wiU  l>e  considered  in  detail  in  tiiis  se*ction. 

*  Tiivl'ir.  Mrtitcni  Jnrixpntdfncr,  eleventh  Amer.  ed.,  1KH2,  ji.  430. 

»  NoVriii,  Hrit.  Med,  Mmr.^  1873,  vol.  «.,  p.  401.  »  Taylor,  op.  «7.,  p.  408. 
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The  following  references  to  certain  physical  and  chemical  properties 
of  the  atinos])here  have  a  bearing  on  the  forensic  as  well  as  the  hygienic 
side  of  this  section  : 

Effect  of  IWMure  on  Retpiruiion. 

Bert,  OompL  Rend.,  1872,  vol.  Ixxiv.,  p.  617;  vol.  Ixxv.,  pp.  29,  88,  491,543. 
Hoppe-Seyler,  Pky^ioiogiscke  Cheytiie,  1877,  p.  7. 
Effects  of  Ozone. 

Hoppe-Seyler,  Phytiohgische  C/tame,  p.  398. 
Kobert,  I^.hrbueh  (Ur  Jnioxikaiionen,  Stuttgart,  1893,  p.  387. 
Removal  of  Oxygen  by  Plants. 

Phipson,  "Analysis  of  the  Air  by  a  Mushroom,"  Ckem.  News,  1896,  vol.  Ixxiv., 

p.  247. 
Impuritie*  in  the  Air. 

C.  F.  Mabcry,  "An  Examination  of  the  Air  of  a  Large  Manufacturing  City," 

Jour.  Amer.  CAern.  Soc,  vol.  xvii.,  p.  105. 
Parkes,  A  Manual  of  Practical  Hygiene^  New  York,  1884. 
Woodman  and  Tidy,  Forennc  Medicine  and  Tozicology,  Philadelphia,  1877,  p. 

856. 
Newth,  Inorganic  Chemistry,  London,  1895,  pp,  231,  237,  648. 
J. Th.  Hermanns,"  Ueber  die vermeintliche  Ausathmun^gasfoermiger  organ- 

ischer  Substanzen  durch  den  Menschen,"  Arch.f  Hygiene,  1893,  vol.  i.,  p.  6. 
Parkes,  on.  ci7.,  pp.  142  and  161. 
Mason,  Water  Supply,  New  York,  1896,  p.  50. 
Annual  Register,  1868,  p.  278;  letter  of  J.  Z.  Holwell,  Esq.,  "Black  Hole  of 

Calcutta." 
Hammarsten,  Lehrbueh  iter  physiofogvaehen  Chemie,  1895,  p.  543. 

CARBON  DIOXID.' 

(Chemical  fiirmula,  CO,  ==  44.     Synonyms.  Fixed  A'w;  Chok^damp ;  Carbonic  Acid ; 

Carbi>nie  An/tydrht.) 

Carbon  dioxid  is  one  of  the  conimonestof  all  ga.sos,  being  abundantly 
prodiictHi  by  a  large  number  of  natunil  and  artificial  pn)cesses,  such  a8 
respiration,  d(H5xy,  alw)holic  fermentation,  eombustion  of  wml  and  w<>(k1, 
linuvbnnung,  ete.  Jt  is  a  hoswy  g:is,  having  a  .'*|H'eifie  gnivity  of  l.o2 
compared  with  air,  and  on  account  of  it.-^  weight  is  nither  sK»\vly  diifus- 
ible.^  For  these  reasons  it  nt>t  infre<pieutly  is  foun<l  in  <«ves,  old  wells 
and  cisterns,  and  other  low  and  (^onfiiKHl  j)la(»es,  and  has  often  been  the 
cause  of  death  oi'  jjersous  entering  them.'*  Although  it  is  only  slowly 
diffusible,  yet  wlien  <rtu*e  thoroughly  mixe<I  throughout  the  air,  no  sejw- 
ratii»n  of  tiie  gases  subsivpiently  takes  place. 

Action  on  Body. — Carbon  dioxid  acts  hnuilly  on  the  |»oint  of  appli- 
cation, or  rvmoU'ly  on  the  brain  and  spinal  <»ord.  A|>plie<l  to  the  skin, 
it  pnxhuvs  a  prickling  or  twitching,  together  with  a  itvling  of  warmth, 
which,  if  the  stream  is  continmsl,  is  foHowiHl  by  anesthesia.  In  ohlen 
times  liHid  anesthesia  was  brought  alxait  by  rubbing  the  skin  at  the  place 
to  b«'  *»|H'nit<Hl  on  with  viui^ir  and  iM)wder(Hl  marble.*  More  profound 
syni]>toms  arise  when  hirger  surfm^'s  an*  aff<H*ted,  and  bathing  in  water 

*  <'nri-iiilt  liNo  |».  'J*J*'i  ft  srf/.,  veil,  i.,  in  M>ction  on  Pi'uth  fnmi  Asphyxia. 
'  W'lijirti'n  tiiHl  Still/*,   Mrttiraf  .hir'mprudfnrf,  vol.  ii..  p.  .'V4*». 

"  Itriand  and  Cliaml**.  Manni'l  t'umplft  «//■  Mt'trrhie  J^'tjate,  (tuw  ocl.,  1858,  and 
ISnicrii. 

*  n<'ii)iin)ii»y.  (^iinpt.  RrnduH,  vnj.  Ixi.,  p.  Ififl. 
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ohiir^eil  with  CX).,  onuses  ji  diniimition  of  jM.»nsitive«es.s,  rtddeinng  of  the 
skill,  wannth,  prifkliii^,  iiiul  lowering  of  |nils**-i'ate. 

The  guH  tiisjip|)«irs  iiipidly  when  injcettHj  Hubcutaneously  without 
.strious  Hvinjitiiios  nrisiti^-  (Hrrnnrcl).  Othei*!*  a:$cribe  serious  symptoms 
to  the  gii.s  swnllnwtti  in  aeiiite*!  waterH.' 

Carbon  dioxitl  renderr^  arterial  blood  veuuu?^  more  rajiidly  tliun  other 
gasoi*.  It  atits  (ju  diluted  l)lo*xl  as  other  weak  neids.  Tlie  hemoglobin 
is  eonverted  into  aeid  heiuiitirj.  Mitseuhir  tissue  lose>  ivritabilitv  and 
l^'coiin-s  rigid  iu  gase(nif»  mixtuivw  e<mtj\ining  ruiiuh  carbon  dioxid. 
Ciliary  iiioveuieMt.-?  are  al8<i  arre.sted. 

The  brain  and  spinal  cord  are  first  stinuilatitl,  cruising  increase  of 
l>l(H>d  pressure,  |terista]tic  movement,  and  nsliu-tion  in  pulse-rate,  fol- 
l(iw«'d  l»y  ini»ri'  iiiteiisi-  res[>Iratioii  aiul  less  psvi-liJ*-  excitability,  and 
linally  |Kiralysi«i.  Absor|itic)n  takes  |>hiee  thnmgh  all  niucouti  mem- 
branes, the  lungs,  sulK^utuueous  tissues,  and  also  by  the  skin.  Carbon- 
ates are  ehaugetl  in  bi-  or  aeid-carlM»nat<^  in  the  blood  or  tissues. 

The  eliuiiaa!inn  is  quantitative,  and  <Kx:urs  by  the  lungs,  urine,  skin 
secretions,  and  irilestliuil  disehai*ges. 

Deiitii  is  aseril>ed  in  CO,.  |H>isiining,  sntlicieiit  «fxygen  I>eiug  supplied, 
to  an  excessive  stinudation  of  the  etrebr«ispinal  system  producing 
asphyxia,  differing,  however,  fri>m  ttrdinaiy  asphyxia,  in  which  a  loss  of 
stiniulution,  cspt'ei;dly  <tf  the  heiirt,  is  dur  tu  tlu-  want  of  <»xy^?n.*' 

Symptoms. — Thes*'  ai*e  t  ither  sudtlen  or  gradual,  acn'onling  to  tlie 
degree  of  conreutrati4in  of  the  gjis  breathiMl.  lidiahiti<iu  nf  the  puiT  gas 
is  followed  hy  n  -|>:ism  of  the  gletttis,  insensibility,  and  death  from  a]inefl 
!udess  the  patient  is  speedily  remiiveil  to  a  pun*  atmosphere.  AV'hen  the 
aiuoiinti*f  CO.,  is  smaller,  there  is  a  (eudeufv  towanl  giddiness,  souinnleuee, 
and  loss  of  nntseiilar  jiowcr.  Pri>fust*iM'i>|Mr.iti"«n  an<i  iiausiti  art'c^inimon. 
The  suilden  liiss  of  niuscidar  jumcron  entering  a  poisonous  atnia«phere  is 
illustratcnl  in  the  unlbrtunate  accidents  that  arc  tlie  most  frequent  cause 
iif  death  In-  this  )H)ison.  A  workman  etitei's  a  vat  oi*  oilier  retvptacle 
tit  clenn  it  ;  a  welU  to  dig  it  dce|>er— antl  is  overciniie.  AuiJtlier  g»»ing 
to  his  rescue  saeriHees  ids  lite,  bi'comijig  [Miwerless  in  the  tainted  air. 

When  the  gas  is  in  fatal  projMJrtion,  there  is  a  sensatioD  of  great 
weight  in  the  head»  of  pressure  in  the  leuiph'S,  of  singing  in  the  ears, 
of  a  [umgent  sensation  in  the  nose  (similar  to  that  given  by  drinking 
ganiius  beverages),  of  pdditu'ss,  and  of  a  los**  of  muscular  power,  and 
there  is  a  strnng  dc-sin'  to  sleep. 

Tf  erect,  the  person  falls  in  the  ground  as  if  struck  ;  the  Wydy  col- 
lapses, the  licail  falling  on  tlw  breast.  Tlic  breathing,  at  Hrst  stertortius, 
becomes  ^us|H?lldctl.  ( "onvulsiims  may  ^iipervmi",  but  iittt  when  a  sufti- 
ciency  of  oxygi'U  is  present.  Tlie  a<'tiim  id*  the  heart,  at  lirst  vi(di*nt, 
(biases;  sen>il)ility  is  lost  and  eonia  follows.  The  ImmIv  remains  warm, 
the  limbs  tlaooid,  although  oeoasi<innlly  rigid  or  convulsed.  The  coim- 
tenanee  assumes  a  livid  color  (unless  cjirlMUi  mnnoxid  is  !ikewi.«e  present), 

'  L.  Hrrniiinii,  Lrhrhtirh  ffrr  ejrp.  Thj-tkolftffif,  Berlin,  1S74.  p.  116. 
•  K.  K..tK'rl,  Lrhrbiieh  tin-  /«^>xtjtarMmffl,  Stuttgart,  1803,  p.  639. 
^  L.  Uemiaim,  tfp.  rit.,  p.  121. 
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especially  notiowible  about  the  eyelids,  Ii|>s,  and  throat.  Sometimes, 
hfiwever,  tlie  face  ih  jKile  aiul  the  features  are  plaeiil.  Death  jren- 
enilly  tx^urs  witJicnit  a  .strugjjle.  Tho>?e  resuscitated  have  complained  of 
pain  ill  the  head  or  soi-eue-^^i  i*i'  Ixxly  la>>tiii}r  some  days.  Paralynis  of  the 
im-ial  mustrles  has  eusuvd.  iVrhim?*  may  lMv«niie  gradually  atx'ustomed 
to  tlie  ^as  and  euntiiiut'  iu  breathe  an  atmosphere  that  to  any  one  enter- 
ing would  be  unbearalde. 

Treatment. — Renmval  of  tlie  Imdy  as  s|>eeilily  as  f>osgible  to  fresh 
air,  and  inhalation,  if  jHK^sible,  of  oxyjreu  ;  t-ohl  atfusious,  pilv^anism, 
artilieial  re.spiration,  frietion,  and  Yenese<li(m  are  resorted  to  if  nec- 
essary. That  resnseitnlion  may  tiik**  pla<'e  after  lou^  iusensibility  has 
been  Hhown  by  ex[teriment^  on  animals  and  experieiK^  with  human 
beuigs.  The  writer  has  nh^erved  pulsations  of  the  hcsirt  in  animals 
whose*  chestH  were  ojiexieil  aftt^r  iH'in^  many  minutes  in  a  concen- 
tnite<l  atmosphen*  of  earlxMi  dioxiil  and  when  jjcnenil  lividity  of  the 
Ihxly  intlieuteil  a  de<'|Ksealeil  poisoning-.  The  same  animals  serve  over 
and  over  aj^iin  tor  the  demonstration  of  the  poisimous  effect  of  the  air 
of  the  Grotto  del  Cane  near  Xiiplcs. 

Postmortem  appearances  nw  t[)ose  of  <Ieath  fn>m  asphyxia.  Some- 
tim&s  tho  taeo  is  livid  and  swollen  aii*l  the  features  distort<M|,  Init  not  in- 
frequently thev  art'  jwile  and  plaeid  ;  tlur  |)osition  of  (lii-  birtiy  indieates 
that  the  person  has  died  without  a  struggle.  The  venous  system  and  right 
heart,  an*  found  filh'd  with  a  dark-<Hfli»nMl  Hfpiiil  IiIimhI,  while  the  vess<^ls 
of  the  luujj^s  iind  bniin  are  eon|jeste<l.  Theit*  Is  nothino;  very  cimmc- 
teristie  in  tlie  p^nenil  ap|>earance,  and  death  may  Ik.'  as<TilKHl  to  apo- 
plexy or  to  some  other  cimsc.  Carbon  dioxid  being  a  narcotic  poison, 
induf-es  eerobril  congestion  and  a|w>plexy. 

Tests. — The  air  of  a  room  contains  too  mneh  ejirbon  dioxid  if  a 
nie:isure<l  ounce  of  linu^water  becomes  turbi<l  when  shaken  in  a  half- 
pint  bottle  of  the  air.  This  would  b*'  alxjut  0.1  p<r  cent.  When  the 
quantity  reaelurs  0.5  per  i^mU.,  most  persons  are  attaeke<l  with  languor 
and  lu*ii<iache  ;  while  when  the  air  contains  the  twelt\h  of  its  volume, 
sul!i»eation  I-*  eaii'W'il.  The  onlinarv  test  of  such  eimfine*!  air  is  the 
indii-utioii  of  tht*  fandle-flanu%  when  any  dimming  of  the  same  slutuld 
warn  aj^ainst  a  |H'rs(tn  ent4*ring  the  space.  The  taper  is  extinguished 
whetj  the  propirtion  is  al>ove  12  or  to  jht  cent.  Bariimi  hvflroxid  is  a 
better  t<*st  than  ealeiuiu  hydmxid  (lime-water).  The  air  is  shaken  with 
or  drawn  thrnu^di  a  »|nantity  of  this  solutirm  of  known  strenjfth,  and 
the  loss  of  alkalinity  dc-termim"*!  by  titnition  with  dilute  acid.  Fitly  e.e. 
of  liarium  hydn>xid  solution  are  ad<le<l  t^  a  l)ottle  of  5  or  *>  liters*  cafmo- 
ity,  which  has  i»een  tilhil  with  the  air  of  the  rixMn  by  the  use  of  a  flexible 
Ix'llows  pomp.  Alter  th»tn»Ufshly  slmkir»;;  thr  litpiid  with  the  air  and 
alter  the  lapse  of  half  an  hour,  the  turbid  liquid  is  transferred  to  a  sto|H 
pered  s^'paratiu);  funnel,  the  strni  of  whi«'h  |msM**  thnmgh  a  ru!>l>er 
stopper  fitte<l  to  the  neck  of  a  b<'ll-jar.  One  end  of  a  piece  of  narn^w 
flexible  metullic  tubing  is  inserterl  in  the  st^Ntud  |»erforati(Ui  in  tlic  Mn\>- 
|)er,  and  the  other  end  of  the  tuln*  fits  a  small  e<>rk  which  closes  the 
top  of  the   ta|)-funnel.      The  bell-jar  contains   a   snuill   Utiker,  above 
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wiiich  rests  a  funnt'l  provided  with  an  asbestos  ]>lu(r,  previously  washed 
with  Imryta  wator.  The  boll-jar  al^o  eontains  sticks  ul'  nioi^t  ]H»taP- 
eium  hydroxid  to  free  the  air  of  the  jar  of  r-sirhoii  dioxid.  The  l>ariuni 
hydroNul  liipinl  is  tltii^  Hdorfnl  in  a»i  atnioHplien*  free  nf  airhrm  dioxid. 
An  aliijunt  portion  uf  thr  tilteved  Ittpiid  in  titrated  with  nitric  or  hy<lro- 
chlf>rie  acid,  pheimlphtiilein  being  used  to  indicate  the  point  of  neutnd- 
ization/  When  the  amount  ni'  earUm  dioxid  is  large,  its  quantity  nmy 
Ih*  (ieterrnined  by  itbservalioti  with  u  eudiometer  with  the  aid  of  jKjtai?- 
einni  hydmxul  sohiiinn.  The  drie<l  wW  mav  also  be  drawn  through  a 
weighed  ve.ssel  oontaining  potassirini  hydroxtd  siihition,  when  an  inerea.se 
in  weight  will  show  the  amount  of  carbon  dioxid  in  the  volume  of  air 
submitted  to  analysis. 

When  the  air  **f  a  well,  vat,  or  similar  receptacle  is  to  be  tested,  a 
sim[tle  fur  exaidiiKitinTi  may  be  obtained  by  lowering  into  it  a  Inittle 
containing  tine  siuul  and  inverting  by  means  of  a  cord  attaehtsj  to  tbe 
bottom  ;  when  the  sand  running  out  m  replaced  by  the  air,  the  l)ottle  is 
raided^  mouth  up. 

CARBON  MONOXID.' 
(Chemical  formula,  CU  =  28.     Synonym,  Carbimie  Oxid.) 

Carbon  burns  directly  t4)  oirbnn  nvmoxid  nt  1000°  (\'  It  is  pr*>- 
dnccfl  at  the  electrodes  or  i'lvmi  die  eliarges  of  electric  fnrnaees.  It 
is  aln^  thns  priMliicMl  in  blast  turnaees.  In  electric  furnaees  having 
limestone  linings  the  cnrlion  dioxid  is  reihieeti  to  carUtn  nionoxid  by 
the  heat+Hi  electnxies.  The  gas  escajves  unbnrnedj  jmKluciug  character^ 
istic  syraptom-^,* 

The  commonest  source  of  carbon  monoxid  is  its  protluction  in  eoal- 
fires  of  grates,  stoves,  and  fnrnnces  (domestic  or  indnstriai).  The  blue 
flame  at  the  snrfare  of  tbe  iire  shows  its  presence.  Much  esca[>es  un- 
biinu*iK  In  furnaces  with  foreinl  dnitV  tlie  blue  flame  Is  often  se-en  at 
the  top  oi"  the  rhinniey^  ami  in  inut  blast-fiiruaees  the  gjis  is  conducted 
and  burtuHl  in  the  siiiwrheateis  nt'  the  air-Mi|>ply.  It  is,  therelbre,  a 
constant  constituent  of  the  protliicts  of  combustion  of  carbonaceous 
materials,  and  while  the  ptiisonous  aeti<in  <»f  charei*»al,  coke,  or  coal 
vaj>ors  is  In  part  dne  to^  carbon  dioxid,  it  is  mainly  due  to  this  more 
[Hfi-onoiN  gas.  Qriantities  of  this  aeniniiilate  above  tbe  fire  in  stoves 
and  hot-air  furnaees.  So  much,  indtv^l,  tliat  <ni  <^p<'ning  (he  door  the 
inrush  of  air  will  f«>rni  an  explosive  mixture  tliat,  igniting,  may  pnxluce 
serious  aeriilents.  The  common  constmetion  of  dampers  is  that  they 
shall  Ih^'  lo<ise  enough  t«i  all(*w  a  const^iiit  dmft  to  tlie  ehinuiey.  Not- 
withstantliiig  this  it  frerpiently  lia]i]wns  that  a  down  draft  fills  the  lYHim 
with  the  pro<luets  of  eombustioii  to  a  |H)is(>nous  extent,  A  large  pro- 
portion of  the  accidents  that  happen  yearly  is  due  to  the  leaving-off 


*  WillmniP,  Cnmntfmoration  Volume^  Uniwraitp  Coltfffe,  Sheffield.  1897,  p.  132. 
"*  CrtUHult  also  p.  237  et  tteq.,  vol,  i.,  in  FCi'tion  on  Deiith  from  AsphyxJo. 

*  Bloram^nChrttiiiftry,  Inorrfrnir  nn/tOrf/nriic,  fii^hll]  c^litJon,  PhilHiu*lpliia,1895,  p.  96. 

*  Moisnaii,  Le  Four  EUctriifuf^  Pnris,  1H97,  p.  16. 
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of  the  stove-litls.     In  Europe  the  rlitiroortl  brazier  or  the  jjortable  3t<.»ve 
is  tho  chief  source  of  tn«il»lc. 

CarlMtn  mouoxid  hit-*  Ixfii  detected  by  the  writer  in  the  jriises  osciipiu^ 
from  fires  made  with  bri<[uettei5  of  "  sitnikeless  fuel,"  As  the  result  of 
seven!  jireidents,  notably  one  which  ha]»|M^n(^J  to  Dr.  Motet,  an  »»rdi- 
nance  was  |>assed  in  Paris  pn)hil>itir»^  the  hcatinj^  (»i'cjibs  by  the  use  <tf 
sucli  brit|UrLti'>.  The  hiw  is,  h(>wever,  a  dea*!  letter.  Nevertheless  the 
record  of  the  |)i>ist)iiin^  is  undniibti^tl.  The  briquettes  were  burned  in 
foot-warmers  and  i-enderetl  the  air  of  the  closed  veliicle  toxic  from  the 
presence  of  t*i»rl>oTi  monoxid.     The  symptoms  jirrMhiced  were  severe.' 

Carbon  nionnxid  ir-  Toniied  when  j^ii.i-flamcs  impinjre  on  a  l>es(M»t^'d 
surface.  It  is  tilsn  pro<luri.Hl  in  lamps  turned  low  ;  in  mines  by  the  ex- 
phision  of  g(ni-]Mtwder  and  other  explosives,  and  is  thus  frwjuently 
eno«iuntere<l  iti  the  air  of  mines  after  blasting.  Many  i*asnalties  have 
iK>c'urr*il  from  the  ]>nMluetion  of  thi>  <nLs  by  the  shtw  combustion  of 
beams,  Hoorintr,  ;n»<l  other  w«M>dwork  in  the  nei^hlHirhtiod  of  closed 
rfM>ms^  urn]  it  has  lx*en  a  matter  of  coiisider.ible  imp<tnanoe  to  determine 
whether  death  was  due  to  the  inHuen<.*e  oj'  ihi:^  g-as  previous  to  the  char- 
ring of  the  IkhK',  or  whether  the  gas  tound  in  the  bhxxl  was  due  to  j)osl- 
mort*'m  absorptinii,  the  n'suSt  nf  the  e4irbonizing  nf  the  coq>sc.  Sev- 
eral instances  of  the  latter  are  given  by  von   Hofniami  and  BrouardeL' 

It  was  thought  at  one  time  that  carbtm  mcuioxiil  passed  through 
heated  iron.  An  important  investigation  was  reiK>rte<l  ti*  the  Fivneh 
Academy.  Siibseipient  investigation,  however,  has  indimted  tfiat  such 
tnmspiriiliim  dijes  not  take  place.  The  presence  of  anycarborj  ninriMxid 
in  tlie  atmi>sphere  is  due  either  to  the  faulty  construction  of  the  I'urnai^ 
or  to  the  action  of  the  heatwi  plates  on  the  organic  ihist  with  which 
they  are  generally  coveretl.^  XotwithsUinding  all  attempts  to  render 
furnaces  gjiu-tight,  their  lack  of  this  is  seen  in  tlu*  nxy'id  tarnishing  of 
silverware  as  Sfton  as  the  fiirnact*  is  lighti^l ;  liy  tlie  occjisioiud  ejiea|>e  of 
furnace  gat,  detectable  by  its  inlor  ;  or  of  smoke,  which  per\ades  the 
house.  The  genend  malaise  and  the  headaches  (hiring  the  winter  months 
are  nndonbti'dly  due  in  many  instancies  tf»  the  presence  of  this  g:is. 

Enortiions  tpiantities  nf  4-:irlx»ik  inonnxid  are  daily  priKlureil  in  the 
miiiMit'aeture  (4"  illuminating  gas,  prTKlnoer  gtis,  and  water  g;»s.  Of  the 
10,800, IMMl  cubic  tlrt  of  street  gas  daily  distribute<l  in  New  Y(»rk  city 
thrf>iigh  the  14?n  miles  of  nrnin^,  over  10  jier  cent,  is  earlMHi  monoxid,* 
Water  gjis  contains  id)«>nt  '^0  jht  cent,  of  airlwrn  monoxid,  prtMhiccr  gas 
slightly  less;  bliist-fnrnace  g:is  alM»nt  the  same  as  pnHhieer  gas,  while 
linu^kiln  g;b<es,  waste  gjises  from  ammonia  s4Mla  pnKH-sses,  ami  giL-tes  left 
in  the  track  of^  explosions  in  coul-pit*i  cimtiun  fn»m   1.2-')  to  2.')  |»er 


*  K"hHrl,  Lrhrfmch  tirr  Infuxtkntiimm,  StutUjnrt,  IWR,  p.  5afi. 

bv  <'iist-in»n  Knrnno*^  or  SI/»vm,"  yatumnt   iPtnrtf  »'f  tlrnlth  Buftrtin,  \Vii*^ltittift'»ti. 
1881.  vnl.  ii.,  Nip.  o^.  p.  H.'»T  ;  .1.  <Jntl>rImIk,  t'r/jr,-  the  ynrftweisifHirkeit  i/m  A'     '  '■  ■* 

in  »rhr  Klfittni  .\fr-rit;m  urn/  etu\t)r  hrtnrrkurnjfyt  zu  tfr-r  inMfrttnnrtIm  l^ufth' 

*  AhhuM  Rfpnrt  a/  (At  State  Bttoni  'if   UrttSthy   Di«u«rUuciit  of  thi?  (.4;,      ;   .New 
York,   1896,  p.  206. 
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cent/  Wood  gas  made  by  the  Wilkinson  prfMX»ss  was  fmiiid  to  contain 
;3.'J.75  ptT  cent.,  while  the  cMinnKTcMul  ^ns  Avrvvd  to  tbu  r<insumer  and 
oiade  by  mixing  oF  |t!:at?es  from  wood,  coal,  and  implitba  contained  11.25 
j)er  cent.* 

Carbon  mouoxid  is  a  colorless  ^pis  of  very  faint  odor  and  is  nearly 
insoluble  iu  water.  It  is  li^litcr  than  air.  liavinj;  a  specific  gravity  of 
O.lMiT.  It  has  been  IJipielietl  and  s)»lidilk*<J,  It  eunihiries  with  metaU 
Biich  us  nickel  aud  iron  to  tbrni  eolorle^  liquids  callHl  earbonyU.  Heat 
decinnptise?)  tlicM'  witli  <K'[n»siti(m  itf  tUv  inrtal  and  evolution  of  the  j^as. 

It  dries  not  sii]n»iirt  ritnibiistion,  but  fbnns  an  explosive  mixture  with 
tiiie-hiilf  its  viilnnie  of  oxygen  or  two  aud  one-half  vohune8  of  air.  It 
is  highly  pusunous. 

Action. — C;irl>i»!i  nionoxid  may  be  freely  n*spired,  \t»  presence  in 
the  air  luit  ltt;iuj^r  niunifested  either  by  iiTitation  to  the  air-jvassages  or 
hy  its  afte(*tin^'  (lie  sense  of  Hiiell  ;  but  (he  moment  it  comes  iu  contact 
with  the  bl(MHl,  by  diil'usion,  it  uniteii  vvitli  the  n'd  pigment  of  the  blood- 
t^ir|Hiscles  ibrniin^  a  iletinite  <:'<inipound,  eitrbon  monoxi<l  hemoglobin, 
exactly  replacing  tin-  oxygen  vohuiu'  for  volunu-.  This  comjMJUiMl  with 
t!n'  rc^l  ]iignieut  Is  singulnrly  stable,  the  :dbiMty  of  carbon  iinmoxid  for 
the  heiuoglobiu  lieing  li<>0  tiiiH'>  strongt-r  tlian  that  ol'  oxygi'n  for  the 
same  substance;  as  a  c(HJSH|Ueiice,  iu  atrbon  monoxid  jioisfming  the 
bhfod  cannot  ivadily  become  arterial.  The  bU>o<l-eor]>uscles  an*  not 
ehangisl  in  fiuni^  though  \\u>sr  lound  in  the  liver  art\ai'tor  a  time,  sonie- 
wiiat  niiMlitie*.!.  The  gas  nuiKs  th<"  blooil  to  assume  a  !*olor  varyiuj^ 
from  viok't  to  cherry  rcil,  and  iHith  blot hJ  and  foam  are  ivadily  distin- 
guislunl  fnini  normal  arterial  bliKxl,  BIekhI  cimtainiiig  carbon  ntouoxid 
hemoglitbin  may  U"  de[»ri\  iil  of  the  gas  by  subinitling  the  bhxjd  to 
diminished  pn?^sure  or  by  the  passing  of  oxygen  or  air  thrijugh  it  f<»r  a 
consielend)le  leiigllj  of  tiuu". 

From  observatiouj*  on  human  beings  some  claim  that  this  change 
mav  take  phuv  in  a  couple  of  hours,  while  others  state  in  from  four  to 
six.  It  is  r-laimeil  that  the  c*arlH)n  mcMioxtd  may  be  in  part  ehange<I  by 
oxidation  into  ejirbon  dioxid  wilhin  llu'  body  ((iniber).  Others,  among 
them  Gjiglio,  clnim  that  this  oxiilation  does  not  take  plaee,  but  that  the 
ejirlMin  monoxi*]  is  voi<h'd,  t|nantitatively,  unchjingeil.-^  Carbon  monoxid 
when  injeet(Ml  into  the  alHlonien  or  swallowed^  dis-Mtlvnl  in  water,  also 
lirmluees  [loisonous  effects  as  if  inspiivd.  The  bimxl  is»  lutwever,  never 
fully  snturattil,  and  some  of  the  gjis  may  ditruse  fnun  the  eorpu.seles 
into  all  the  tissues  ;  indeed,  it  has  l>een  shown  by  Fchling,  fnuu  the 
mother  to  the  fe^tus.  This  raises  the  qut^tion  of  whether  a  coqise  may 
not  absorb  tfie  g:is  from  the  atmosphere  anil  thus  present  indications  of 
earlnm  monoxid   jxiisoniug   when   death   has  bi-en   4lne  to  i»ther  ejuises, 

'  Dnnj;l»s  Hi'mmn,  "  Xoti's  on  PoimniinK  by  Carbonic  Osido,'  Jftumnt  nf  tfif  Sitcieiy 
<tf  Chrmifftf  ImfuMtn/,  18%,  vol.  xv.,  p.  8*)7. 

^i*.  A.  Doremu^  "  Wilkiiison'h  Pmcc«t^  of  ihe  ManufHolutv  nf  Illuminating  Qiis 
from  Wn^Hl,"  Jnnr.  Ai»rr.  ('fir.n.  SiHj.,  18K(>,  vol.  ii..  p.  4'IH. 

"  ConcfniinK  ^^^*'  I'lonuiiUinTi  of  carbon  nionoxia  consult  L.  de  l^ttint-Martin, 
"Kwborehps  sur  b*  iikkIc  d't'liininatbin  df  I'oxydti  de  curbone,"  Cnrnptm  firnttuti^ 
\mn,  vnl.  cxii.,  p.  I'J:W;   1892,  vol.  cxv.,  p.  8*J6. 
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Tlie  iju*?stion  as  to  whet!icr  otirbon  monoxid  has  auy  direct  action  upon 
itif  iiLTVims  system  has  \wvn  the  subject  of  niuch  (liMputf.  Tlie  inhiila- 
tion  of  oxygen  witli  at  least  2U  per  cent,  of  earbou  nunioxiil  seetiiH  to 
affect  tJic  nen'ou-s  system,  since  violent  di:*turbancefs  f)f  the  system  with 
iTjmps  wiul  total  paralysis  of  the  limbs  ap|H^r  within  the  first  minute 
of  inhalntiuu,  wliile  the  bhxKl  e<uihi  certainly  not  Imve  become  suffi- 
ciently saluniteil  with  the  gas  by  that  time  t*)  piVKhiee  sueh  symptoms. 
Koher!,  (.iep|>ert,  and  others  strongly  incline  to  the  belief  of  an  action 
upon  die  nervous  system,  both  of  the  peripheral  nerves  and  of  the 
ganglion-cells  «ti'  the  brain,  from  the  symptoms  prcKhicetl  and  the  patho- 
logic apjxjaraiiees,  and  they  extend  the  |>ois<tnous  action  «if  tlu' gtis  to 
the  prochictioii  of  a  degeneration  of  the  muscles  and  glands.' 

Lethal  Dose. — Since  the  jMnsonous  action  of  this  pi>  was  uotictHi  in 
180*2  l)y  (ruyton  de  Morvean  and  submitted  to  |>erH>nal  experiment  by 
Sir  HiHUpiiry  Davy,  a  hirge  nninl^er  of  experiments  have  been  made 
on  men  and  animals  and  observations  reconled  fittra  the  results  of  acci- 
dents. It  would  ap]>ear  from  these  that  about  O.K  gram  (about  12 
gniins")  of  earlxin  monoxid  is  fatal  to  a  man  of  70  kilos  (l'>4  j>ounds), 
11.0  railligr:ims  per  kilo  iK-lng  fatal  to  rabbits.  From  this  it  would 
ap]K*ar  to  U/  less  [misonous  than  prnssii*  acid.  Nevertheless,  extremely 
sniidl  portions  when  bn-silh*^^!  produrt-  unmistakable  synii>tonis  of  |)oison- 
ing.  Acc<trding  to  Gruber,  0.02  per  cent,  is  the  limit  of  toxicity,  while 
ftt  O.Oo  j>er  cent,  symptoms  were  clearly  obstTvable.^ 

It  is  especially  noticeable  that  all  animals  do  not  behave  alike.  In 
some,  as  binls  ami  eliicken^,  convulsions  or  cninips  are  causi-d,  while 
this  effect  is  not  no*ice<I  in  mice  or  rabbit**.  Gruber  found  nibbit**  Im?- 
haved  abnormally  in  an  atmosphere  containing  l>etween  0.07  and  O.OH 
per  cent.  As  soon  as  the  quantity  reaches  0.1  per  cent.,  the  poisonous 
effect  is  protlucx^tl,  while  with  1  per  (^*nt.  tlie  toxic  atrtion  is  rapid. 
GmlHT  breatht.i:l  air  coutiiuiii^  <*.U21  to  0.024  per  cent,  of  (^rlwrn 
mouuxid  for  over  three  hours  without  experiencing  any  unpleasant  sen- 
sations. He  states  that  the  blcHxl  of  the  entire  b^Hly  is  eajuible  of  con- 
taining 4ine  liter  of  oxygen  or  oiu^  liter  »>f  (rurlnm  nionoxid.  The  quan- 
tity (»f  carlwm  monoxid  breiithtnl  by  him  amount*-*!  in  foto  to  .'iOO  e.e,,  but 
Iwing  distrilmted  over  a  considerable  length  of  time,  did  not  pn»dnce 
|H>isonous  effi-cts.  Frogs  placed  by  him  in  an  atmosphere  of  pure  car- 
Immi  monoxid  lived  over  ten  hours. 

The  rapidity  of  the  action  has  been  established  by  many  tibserva- 
tions.  Riitls  die  instantly  in  an  atmosphere  containing  -'i  per  cent,, 
while  dojrs,  mbbits,  and  other  animals  are  kille*!  in  times  var^'ing  from 
a  minuti*  or  -o  to  half  an  liiMir,  according  t^t  tlie  amount  of  this  gsts  in 
the  atmosphere.^ 

The  speed  with  which  earlwn  monoxid  acts  is  illustrated  by  a  case 


'  Kobort,  IjfhrhHch.  op.  cit.,  p.  527;  ttbo  Kobert,  PraeUeat  TVurieo/cM^i/,  KngliAh 
tmtislnlion,  L.  H.  Fri^-dburg,  Now  York.  1897. 

'  Mux  GriiV'r.  "  I'^Imt  den  Niichweis  und  dio  Oiftigkeit  des  Koblonux^di,  und 
»oin  Vorkonirnpii  in  Wohtimeunipn,"  Arch.  f.  Hyqxmt^  1888,  vol.  i.,  p.  145. 

*  Woodman  and  Tidy,  Ffrrttuiic  MtaUcine  and  Torirttio^,  Philiui«lpniii,  1877,  p.  486. 
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driven  by  S(>niu'nscheiii  of  a  chemist  wlio,  l)y  a  sinjrlf  breath  (if  an  :itnu>^- 
pliore  laden  witli  tins  ^ty,  fell  hnrkwanl  as  if  struck  Uy  lightiiinj;.  He 
reniverwl  aller  a  quarter  of  un  hour's  serious  syiiiptouis  tlimu^h  timelv 
aid.' 

Carbou  inonoxid  lia.s  tlinm^li  e.\(K'rinieut.s  on  water-^s,  l»et*ii  shown 
tn  eniiiliirie  diivetly  \\'i\\\  iiiekil  and  inm,  |inKliieiii^  t-arbonyls,  as  uickel 
earboiiyl,  ^'i  (CU)^  (MoikI),  Tiiis  sub^tuuee  iias  iHtni  found  to  be 
poisonous,  with  symptoms  similar  to  carlHra  monoxid  poisrming.  Phos- 
gene j^s,  earbonyl  cblorid  (CM  H'l.,),  earUtnyl  sulpliid  ((XlS).au<l  several 
eimdensation  prnduets  liave  all   l>eeii  foiiiul  to  be  more  iir  less  jKiisonons. 

Symptoms. — ITnless  ai-cidciital,  piitv  carbtui  niontKxid  |Mjis)ininjj:  is 
niu'ly  met  with  in  the  liiiitian  suljjeet,  but  since  nuiiiy  of  the  gaseous 
n»ixtinvs  eoiitjiin  a  hij^li  proportion  of  the  gas^  the  other  gases  U-ing  of 
a  less  toxie  ehanieliT,  sve  may  fiirly  assume  the  symptoms  in  these  eases 
to  be  due  to  riirbon  mnuoxiiL  A  Isirge  TiurnlH  r  oj'  cxjK'rimeMls  on  ani- 
mal.^ m.id*'  til  biiathe  earboii  raonoxid,  dihiteil  with  eitiuT  oxygen  or  air, 
have  resulted  in  showing  that  the  bloml  [iressnre  is  at  first  (x>nsidenibly 
in<Teasetl  ns  the  result  of  the  stinnilatioii  of  tlie  vasomotor  eentor.  A 
iH^iiimbing  of  tliis  rent^T  is  thi'U  simwn  bv  llir  tlrerease  of  the  pressure 
and  a  ilisteiition  of  tlie  b  I  nod -vessels.  Apojilexy  may  result  from  the 
first  stage.  More  or  less  exleralrd  pat<'hes  of  bright  (^ili»r,  es|H'<'ially  on 
the  anterior  portion  of  the  body,  make  their  a])peuranee  and  are  distinetly 
ditlirent  from  the  violct-re<l  jwitf'hes  that  H]»|»ear  posimortem,  e.'speeiallv 
on  file  de|M:MideTit  portions  of  <*adavei*s.  The  pnlse  beetanes  slower  when 
the  blooil  pressure  rises,  and  a  violent  bejitiug  of  the  heart  is  experienced. 
8til>swjnently  the  pulse  lieeomes  fre^jiient,  hut  small.  Hrenthing  is  deej) 
and  diffieult.  Respiration  reas(*s  wlu-n  the  respimtory  eenter  is  par- 
alvzf'<1,  l)iit  the  stay;**  of  stiimdiition  is  protracted.  The  nuiscu la r  system 
is  verv  lif-nenillv  aift-fied,  in  whieli  ease  the  extremitre^^  may  fail  to  jht- 
fomi  their  functions  for  maoy  davs,  nr  sjieeial  must*les  or  nuisfh-  groups 
bee(Mne  [^andyzetl  and  afterward  degenerate.  Sensation  to  jwiin  may  be 
absent  or  remain  susjx^nded  (Vir  a  long  time.  The  sensations  are  head- 
aehe,  throbbing  of  the  t('m[>Ies,  singing  in  tlie  ears,  faiutness,  dirzi- 
ness,  and  voraitiag,  Tlie  faee  benanes  rt?d,  anil  there  is  loss  of  mem- 
ory', vertigo,  fainting,  anesthesia,  and  loss  of  all  spontaneinis  |>ower  of 
raovementj  together  with  tonic  and  clonic  spasms.  The  heart's  action 
is  at  first  violent  in  the  stupor,  then  weak,  slow,  and  arrested.  The 
bodilv  tem|ienittn'e  is  hnvered.  Involuntary  <itse[iarge  of  feix»s,  urine, 
atid  seminal  tlnid  is  not  infn^pienl. 

The  refjtivery  is  sometimes  rapid.  Men  working  aroun<l  gas-mains, 
in  ditches,  will  be  afftvte^i,  l>ut  when  taken  into  the  air  or  given  a  drink 
of  whisky  or  otlier  stimulant  speetlily  recover  ami  return  to  work.  As 
a  rule,  liowevcr,  there  is  a  slow  return  to  eonscionsness,  with  more  or 
less  prolonged  headache^  nausea,  and  weakness.  Symptoms  may  <^m- 
tinne  for  s(*veral  days.  Where  the  gas  has  been  inhaled  for  a  consider- 
able time,  the  re^-I  patches  on  the  skin  will  remain  for  quite  a  while. 
The  jiaralysts  and  aueslhesiu  begin  In  the  lower  extremities  and  rise  to 
*  F.  L.  Snnnpnischiin,  Huiuitnu-h  der  ger.  Chrmitj  Berlin,  1869,  p.  288. 
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tlie  fffinik.  The  loss  of  power  and  of  sensibility  is  frequently  shown  by 
tlie  sevciv  burns  received  by  a  |»ersoii  faliiii^  tm  u  g:is-  i>r  olher  stove  or 
brazier.  I^)ss  of  eonseiousuess  is  often  sudden.  At  other  times  there 
is  a  slowly  inereasing  dn>wsiness.  There  is  a  great  similarity  in  the 
siyni]itonis  to  those-  of  <lrnnkenness.  Kecoverj'  may  in  s*>me  (tises  follow 
a  |>rntr<u'te<l  styourn  in  a  not  t<H)  jK>isom>us  atnu^sjihere,  while  others, 
atWr  an  hour  or  two's  iidiahition,  cannot  be  brought  to  life.  While  most 
have  no  reaiembranee  of  the  syni|>t«>m.s,  many  ehiim  t*"^  have  suffered 
^n-jitly.  rV^iitli  follows  fn>ni  }Kiralys]s  of  the  re^^piratory  ap|winituj:. 
Whrn  the  ^as  itsi-lf  d)>t'S  not  kill.  a[>oplexy  or  >ot\ening  of  t!u'  l>rain  may 
follow.  Accfjrdin^T  tf»  Becker  at^I  Sehwerin,  thes(x|uelic  divide  tliemselves 
into  four  groups  :  (1)  Primary  gangrene  with  blisters  and  decubitus.  (2) 
Pritnary  Ijcmorrluiges,  a.s  of  the  lungs,  ai>>plexy,  and  the  like.  (3)  A 
jMMsistent  di>t4*ntion  of  the  eii]Hlkiries  and  t»ther  ve^!iels  in  which  the 
.symptoms  are  sliown  in  the  skin,  Wi\  nosc^  nni  spots  not  uidike  those 
caused  by  fnist-bite.  ^4)  A  deep-seated  dis^turbance  of  the  Regeneration 
of  all  organs,  espei-ially  of  the  vascular  walls  and  of  the  ganglion  cells 
of  the  nervous  system,  ovideui'ed  by  seeomlary  heiiiorrlmges,  iditx^y,  im- 
becility, ehoit-a,  liseeutliiig  paralysis,  etc.  liidn^tl,  the  results  <»f  this 
\'ariety  of  |>oi.soning  aiv  manifold,  remirjding  one  of  diseases  of  the 
braiu,  sjuual  conJ,  lungs,  kidneys,  liver,  av  skin.     Diagnosis  is  (liHicult. 

Chnuiic  |H»isouing  by  wirlwm  nionoxid  has  rtHXiiviMl  the  attention  of 
many  obst^rvers  in  rtH-eut  years.  Then*  is  very  giioil  evidence  of  this 
form.  Ai'i-iiuinlaU'd  ca.-ies  show  that  it  is  the  residt  of  U'ing  in  ii  n»u- 
stantly  contaminateil  atmosphere.  The  >ymptoins  are  described  jls  an 
altenition  in  the  digestion,  diminisluHl  vigor,  gray  color  of  the  skin, 
co:»te*l  tongue,  l(>ss  of  memory,  liiniinntion  of  the  psychic  |iowers,  and 
oi'CJisioniil  eonvutsinns.  The  piilhologic  findings  of  auto[>si(^  have 
shown,  in  some  cities,  fatty  ch'gencnition,  in  filhers,  pernicious  anemia. 

(irulwr'  has  shown,  along  with  others,*  that  carlxm  monoxid  is  not  a 
eumid:itive  jmison,  but  that  when  inhakHl  in  very  small  quantities,  it 
ili>i»]>|ic:irs  frotti  the  bliHKl.  In  cases  of  chnniie  |vtisoning  the  blood 
dtM^  not  serve  for  diagtiosis.  This  is  not  the  cjise.  however,  in  acute 
[K>isoning,  where  a  timely  examination  of  the  blmwl  taken  from  the 
(mtient  a.H  siwn  as  possible  will  indicjite  the  |>oisoimu.s  cflTect  r»f  c»rbon 
monoxifl  and  Iea<l  to  the  a<loptii>n  of  pro|H'r  metlunls  of  resnscitiition. 
As  a  further  aid  to  dingiiosis,  the  eon>at(tse  i-iMKlitioti,  low  tem|H'r]itnre^ 
absence  of  (kKip  of  alfi»ho|,  loud  snoring,  and  bright-re<l  ap]>ejir;mce  of 
the  face  would  lead  one  to  suspect  gas-]x>isnning,  e-S|>ecially  if  tin*  b<»dy 
were  finmd  in  a  cKhwI  room  or  in  a  confintnl  8|)ace  with  indication.**  of 
giw-piisoning  more  or  less  apjMirent.  As  a  further  diagni>sis  the  urine 
is  found  to  contain  a  re^lncing  substanc<*,  generally  glyi'iironir  acid,  and 
in  many  euse.'^  there  is  albuminuria.  Red  f^atchefi  or  8potM  u|M>n  the 
Huriiwe  of  the  skin  are  characteristic. 


'  (Inilwr,  "p.  cit. 

'  '*A  Study  of  the  Poisonous  EffwU  of  Cnnl-  nnd  Wiiter-i;«ii, ' "  M'.  T-  Svduwiok 
»nd  W.  K.  Nkh4il«,  Sirth  Attnuat  Itepf<rt  of  the  State  Buard  of  Henftk  and  Cfiarittf  of 
MtntMcfttt-trffH.  B4i«tiin,  1885. 
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Treatment. — Th\»  cnnsisU^  in  taking  the  pci'son  at  once  out  of  the 

poisonouj*  at  nil  IS]  there  intu  fresli  uir,  and  in  inducing  artificial  ii'spiration 
ajs  ni[)idly  ns  |nJssi]>Io,  Tlir  jriviit^  oC  oxygt'ii  under  slight  pressure, 
eutmgh  to  distrnd  th^M^iceks^  and  then  coniprc^ssing  tlie  hnips,  is  ennsid- 
ert»d  one  vi'  tlie  most,  if  tint  ilw  niDst,  efiident  nictluKl  of  restoring  the 
person  Uj  lite,  Uni'urtuiiately,  the  imjsI  of  this  gius  is  upt  to  restrain  it 
trttiu  Ijcing  used  in  siinifit'jit  <|imntity.  If  the  hody  iM>ssesse.'^  an  abnor- 
mally U>\\  teiiipiTiiturc,  artiticial  wannth  is  nceiled.  Cold  afl'usions  to 
the  tn-ad,  inji'dinii  nf  ii-ed  wutePj  rrirti(tn,  nuistard  Imtlis,  faradi/jttion  of 
die  plirfriiri,  nr  stinmlatiou  with  amnuHiiii  an»  simple  expedients.  Hy- 
ilntt^'ii  dioxid  iind  ozcme,  tliongh  reeomniended,  have  not  l»een  found 
elheient  us  antidotes.  The  rwoverv  in  a  recent  ease'  i>f  gas-poisoning 
is,  however,  altribiiUMl  t(»  the  pmlongeil  ns<'  of  the  former,  it  Iteing  given 
in  dost»s  iif  two  to  thn^'  unnces,  dihited  with  water,  LhiIIi  by  the  stonnich 
and  iLS  an  etienui.  Jlliiek  eoflW'  and  aleohojie  stinuilauts  may  lie  given 
ii'  the  jHTstm  eun  swallow.  '^IVanstusion  of  the  i>lofrfl  has  been  recom- 
inendeil,  bnt  Iius  n*tt  pmved  ven*  satisfaetorv.  Inje^-lion  oi'  alkaline 
suit  sdhiiioii  (Ureetly  into  the  veins,  or,  aeronliug  to  more  recent  pr!icti<'(% 
into  the  rectum,  the  Ixidy  tn'iiig  |>Iaccd  in  tfie  iwisition  nf  aut<>-trans- 
fnsion,  rccomniendcd  t)\'  Jcrse\',  has  been  i>iien  ivsorttnl  tu,  ^^:^noseetion 
of  fnmi  (>  t*)  12  ounces  prt'cedes  the  intnidnctitin  of  the  silt  sijlntion.' 
The  freijuent  (jceurrence  of  accidents  knowi»  as  **  gassing"  has  le<l  to 
having  conijinvsscd  oxygen  at  hand  in  works,  mines,  and  other  establish- 
ment*. Experienw  has  shown  that  a  single  pers<»n  is,  as  a  rule,  not 
able  to  rescue  any  one  overcome.^ 

Either  tlie  "  pneunuitophore  "  (Fig.  73)  of  Walkich  Bros,  or  the 
"  s:ifety  IkmxI ''  (fig.  74)  <if  ZienuT  and  Co.  can  be  ust^!  in  conjunction 
with  the  small  portable  oxygen  bottle,  from  whteh  the  oxygen  under  high 
pressure  is  releasee!  into  the  rublRT  bag  or  into  the  htKnl,  to  be  hreathed 
therefrom  under  low  pressure.  The  hood  can  liki'wlsc  be  supplied  with 
air  by  nje:ins  of  a  long  armored  india-rubber  tube  attaelied  at  a  distance 
to  a  double-acting  air-pump. 

The  consensus  <jf  opinion  at  tltis  writing  .^^eems  to  be  in  favor  of  the 
use  (»f  oxvgen  in  c;irlM»n  monoxid  ]H)isiining,  and  e.s])rcial]y  of  having 
the  remedy  at  hand  in  all  works  where  fip'nitives  are  ex|>oscil  to 
noxious  :itini»splH'res.  It  is  iviRn'tnl  that  no  case  of  sufim-atitm,  though 
ca.^^  have  been  nnnierouB,  has  provotl  tatal  pince  the  introduction  of  the 
oxygen  Imttk^  *  (I'i^-  75). 

The  foHuwing  case  is  cited  :  "^  Fimr  inru  ongage<l  in  painting  the 
interior  of  a  boiler  with  an  anticttrrosive  li^juid  were  renden^l  insensible 
bv   vapors   evolve<l    befifrc   they   could   give  warning   to  those  outside. 


>  <\  .1.  Lind,  SnrihireHieru  I^im-.H,  Feb.  15,  VM)2,  p.  70. 

'  W.  T.  Bull.  Mni.  Rm,.-,!.  Xt-w  York.  .iHnuary  f»,  !ft84. 

'  "The  Use  iif  (JxyiCfH  in  Ki'wiie  Work  in  CivlIkTiep,"  Amrrk&n  QaMight  Journal 
(fri'in  till-'  thUieiy  Ottnrdtfin)^  1897,  vnl.  Ixvii.,  p.  108;  G«or^  Dftvis,  IJnntihook  of 
Chruucal  Ent/itierrinff^  1!K)2. 

*  DouglftR  Homittii.  "N'ttea  un  Pciwonini;  hy  Cnrbi>nic  Oxid,"  Jo»r.  Soc.  Chnn  ln- 
t/ustn/,  vol.  XV.,  pp.  M54-8ri8. 

*  Amrric4Tn  fftmllt/hf  Journal,  DecotnlKT,  1S96. 
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The  head  boiler-man,  ontonng  the  lioiler  to  asivrtain  the  cause  of  llie 
silence,  was  al.sn  oviTconie  hi'fore  he  eotilil  withdnnv,  and  a  like  fate 
overt<J<tk  ariotliiT  wiH'kiiiiUi,  siitliat  tiu'iv  were  six  men  lying  unconscious 
in  the  Urviler.  Atur  :i  lapse  i>f  stvenil  hours  tlie  \vi>rks*  eugineer  was 
suuimoiieil.  He  iinrnedialely  emptied  two  oxvjr«:n  lM)ttles,  esieh  eontaiji- 
ing  220  gallons,  into  the  iHtiler,  wliereTi|Mtu  tiie  heavy  breathing  of  the 
snlfereTS  iK^^aine  easici",  and  s(mm*  aft»T  ("niir  of  the  men  cniwK'*!  fMU  iin- 
nide<L  llif  i>tlier  twn  hiv  ln'twctMi  ihi-  wall  i»f  lite  boi(fr;m<l  the  >liiHng 
flue,  an*l  to  theni  a  supply  of  2'20gid!nns  of  nxygen  wasdelivenHl  thmugh 
a  hose,  willi  the  result  that  witliin  a  slmrt  time  tliey,  t»»o,  were  abh-  to 
make  their  way  out  ;  and  ahhough  they  h:td  l»een  exp«»se<l  to  the  poison- 
ous atmosphere  fur  some  houi*s^  they  fully  n-eoveretl  within  n  few  <lays. 
lu  another  case  a  man  was  overcome  by  the  baekdrat\  from  a 
blast  furnace  in  the  course  of  charging.     Pure  oxygen  wa.s  iutroduetil 


Ftfi.  73.— Piivuiuatuplitire. 


Flu.  7i.— Safvty  hood  rctpinitor. 


through  the  nose.  He  recovered  consciousnpss  and  walked  home.  No 
det^iils  were  printinl. 

In  still  another  ease  oxygen  restontl  eonseioUi*ncss,  thougli  blet»tling, 
eleetrieity,  injections,  frirtion,  an<l  attempts  at  artificial  n*spiration  hml 
faik^l.' 

Blake*  re|x>rt8  that  three  out  of  four  men  overmme  by  coid-ua-* 
were  restoreil  by  oxygen.  Tlie  iulialatiou  of  oxygen  prevcuts  the  head- 
ache subsequent  to  jwisoning. 

Suitable  holnu-ts  are  now  ohtainabk*  for  the  ust-  of  firemen  who  are 
forcinl  to  eiitrr  buildings  tilled  with  noxiou>  iumes.  Ambulanf-es  and 
fire-engine8  shi.»uld,  therefore,  be  eijnipi)ed  with  »neh  rescue  appamtust. 

*  Doii|;lu  HcriHuii,  *'  On  Pui»omng  by  G*s:  iU  Prvvention  und  Curo,"  Jour.  Soe, 
(^ntt.  /"//.,  vol.  XV,,  j>.  247. 

»  lUttko,  Boifton  Med.  atui  Surg,  Jmr.y  1872,  vol.  lzxx\ii.,  p,  149. 


<)5i3 


GABEOt'h    HU&*>M 


Postmortem  Appearances. — 'I'licsc  ronsist  in  tlie  rhcrn'-ivd  color  of 
the  ImmIv  (^Platc  1  1  j  and  iiitonial  orgiins,  llie  (Mjsituiurtein  |iuU'hfs,  and  the 
B|MH*truai  of  the  bliwMi.  There  is  a  (icgeiiorjUinii  of  the  htmrt,  liver,  kid- 
nevs  ;  ruptLire>^  of  the  vessels  of  the  hrahi  ;  blisters  of  the  >*kin,  and  ane- 
mia. The  urine  c^jntaiiir*  sii^jir,  jj^lyfunuiii*  :i<id,  and  hutie  aeid.  There  is 
uo  speeitif  (Mlr>r  of  tlie  cavities  nf  thi*  binly  or  ni'  lia-  bliwiil,  thiiu^h  in 
many  re[M>rts  of  autopsies  the  ?^latenient  Ls  made  that  tht*  witness's  were 
more  or  less  affected  with  symptimw  of  pas-jMtL«ouin^.  Jn  chronic  cases 
ih^e  are  stigns  of  t^ofteniug  of  the  brain  and  degi*nerat  ion  of  other  organs, '•* 

StevciiMin  "'  re|M»rls  a  ease  whero  the 
condition  of  the  viseeni  was  phenttmeiud, 
the  rosy  hue  Iwing  visible  ailer  seventeen 
montlk^.  This  is  also  the  ease  with  bKKxJ, 
which  a  gri^t  many  (tl)servei's  sjiy  retains 
its  i-nhiv  fur  ^ever;d  year^,  observations 
which  tiie  writer  bus  coiifirnietl  by  hiso^vn 
ex|>erirnents. 

(^tti>*  state*  that  I^indois  was  able  to 
detect  carlmii  nioiioxid  in  tlic  budy  i»f  a 
woman  eighteen  months  after  deatlt.  The 
blooil  retaine^l  its  re<l  color  notwithstand- 
ing the  tact  tlmt  the  Inxly  had  undergone 
extreme  jintn-luction.  Otto  Iiimself  pre- 
?erve<l  the  bliMnl  f<»r  two  years  by  keep- 
ing it  in  a  close^l  vessel. 

Tests. — Carbon  monoxid  mav  l>e  de- 
tet^te^i  in  the  air  lhre*n^^h  the  ab^orl^ent 
jmwer  tif  a  Hilnlion  nl  nipron.-  <'hlorid  \u 
an  exce.Hs  of  liydrorhU^ric  acid  fiV  an  excess 
of  amnioniu.  lu  either  li([uid  it  is  (com- 
pletely absorlKKl.  A\']ien  large  (jUantities 
exisi,  the  diujiniitton  of  tfa-  vti]nnn>  (»f  the 
air  |>:issid  thn^igh  this  reiigent  may  be  ob- 
served, but  gencndly  large  ^•ohunes  of  the 
air  liavc  to  be  dmwn  througli  the  siOutinn,  and  the  [>n'scn<4'  of  the  gas 
determinHl  either  by  heating  the  sohiliou  Ut  biMiing,  whi*'l*  causes  its 
expulsiiiii,  or  bv  drofipiiii;  the  f<iiiiv  in  a  brighl-red  solution  of  jmlludous 
chlorii],  whcrcbv  ii  bhiek  precipitate  (>f  metallic  (talladinni  is  priHluee<l 
(PdClj  ^  CX)  4  Hp  <'0.  i  2HV\  \  Pd).  The  writer  has  Imvu  able 
to  detoi^t  the  carbon  monoxid  generateil  by  the  burning  of  a  smokeless 
fuel  by  the  former  metluKl,  aiisorbing  the  gas  in  eiiprous  «'hlorid  solution, 
arid  aJ'terward  exiH-lling  it.  Tests  were  iijiplied^  :uid  tla-  giis  iouinl  to 
burn  with  a  pale-bhie  Hamc.  Vnrv  must  be  *akeii  in  using  the  palhaliinn 
solution  to  exehule  the  prestMU'e  of  hydrogen  sulphid,  ammonium  sulphid, 


Flo.  7fi.~0xygcn  ttoUIc  niitl  fit 
Ua^ffi:  **,  OxygiJii  tKiUlf:  ti,  Rtund 
«,  iiinin  vnlvf;  k,  key.  u.  iintun 
r,  ivpiilnUnK  vftlvi- ;  t.  key:  «,  nl|» 

pie  f'nr  Imse. 


'  Lesser,  Atlas  rler  per,  Med.,  Berlin,  1SS3,  vol.  i.,  p.  141. 

"  Hofnmnn,  Atlas  derprr.  Mrti.,  Muiiit-h.  1898.  plate  51. 

»  Gni/n  ffo.Y'ffl  I^nx'rtA,  l«'.tO. 

*  Otio,  Anlfilung  zur  Aunmiitehing drr  OifU^Mfventh  od.,  Bmunschwt-ii;.  18t>6.  p.  2*12. 
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CABBON    MoNOXID    PoiSOKtNQ   (VON   HoFMANN). 

A  woman  was  foaud  dead  before  her  bed,  lyinK  with  her  face  downward.  In  her 
small  room  there  was  a  basiD  containing  half-consumed  charcoal,  by  burning  which  she 
bad  been  accustomed  to  warm  herself. 

The  color  of  the  body  is  noteworthy  and  characteristic.  The  skin  is  bright  red  with 
a  tinge  of  carmin,  and  the  visible  mucous  membranes,  especially  the  coxuanctivae  »nd 
lips,  are  of  a  remarkably  bright-n^d  color.  In  order  to  show  this  better  in  the  illnstra* 
tion  they  are  somewhat  everted.  Like  the  skin,  the  internal  organs  are  bright  red  in 
color,  (larticularly  those  which  normally,  are  of  a  lighter  hue.  The  blood  in  the  vessels 
ischerry  red  and  fluid,  and  this  is  especially  noticeable  in  the  meninges  and  brain. 

The  woman  in  falling  fn>m  her  bed  received  a  cut  on  the  bridge  of  the  none  near  its 
root.  This  is  suffUAcd  with  bright-red  blood,  which  has  also  flowed  over  the  forehead. 
Hemorrhage  has  occurred  fh>m  the  month  and  nose,  and  the  blood  has  ran  in  bright-red 
streaks  over  the  adjacent  parts  of  the  face. 
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ozone,  or  hydrogen.  The  cuprous  solution  is  especially  valuable  in 
determining  the  carbon  monoxid  in  illuminating  gas. 

Carl>on  munoxid  may  be  burned  to  carbon  dioxid,  but  this  method 
is  open  to  error  through  the  presence  of  hydrocarbonw. 

Gruber  *  prefers  to  absorb  carbon  monoxid  from  air  by  blood,  using 
Fodor's^  method  mollified.  From  10  to  20  liters  of  the  suspected  air 
are  shaken  with  slightly  diluted  blood  for  fifteen  minutes.  Tlie  blood 
is  then  placed  in  a  small  flask  and  heated  to  lx>iling.  Air,  purifled  by 
l)eiug  passed  through  a  solution  (»f  |):illadous  ehlorid,  is  drawn  through 
tlie  heated  blood  and  is  conducted  through  solutions  of  lead  acetate, 
dihite  sulphuric  acid,  and  finally  palladoits  chlorid.  A  black  precipitate 
in  this  indicates  reduced  palladium,  and,  therefore,  the  presence  of  carlwn 
monoxid  in  the  air  tested.  Fodor  claims  to  be  able  to  detect  one  part 
of  carbon  monoxid  in  20,000  parts  of  air,  in  which  he  is  corroborated 
by  Gruber.  Marsh-gas  and  other  hydrocarbons  do  not  interfere  with 
the  test  as  thus  conducted.  The  test  indicates  quantities  of  carbon 
monoxid  l>elow  the  limit  of  toxicity.  The  quantitj'  of  palladium 
reduced  may  \>e  determined  by  dissolving  it  in  aqua  rc^a  and  titrat- 
ing with  |)otassium  iodid. 

Vogel  ^  uses  diluted  bloinl  solution  and  examines  the  spectrum.  Thus, 
by  shaking  diluted  blood  with  from  100  to  200  c.c.  of  air  and  examin- 
ing by  the  si)ectroscopc,  2.5  jwr  cent,  may  l)e  detected.  This  represents 
a  highly  poisonous  quantity.  For  lesser  (quantities  20  liters  of  air  may 
be  shaken  with  10  c.c.  of  blood,  which  is  then  tested  according  to 
Fodor*s  methiKl.  The  wash-water  from  the  lM>ttle  in  which  the  air  was 
shaken  may  be  use<l  for  the  spectrosi^ope,  whereby  1  to  0.05  per  cent, 
of  carlxm  monoxid  Ls  detet^table. 

This  latter  test  has  the  advantiige  of  enabling  the  exj)erimenter 
to  submit  the  blood  to  further  tests,  yet  of  preserving  the  wash-water, 
with  its  chanicteristic  action  in  the  s]K>ctroscope,  in  a  sealed  tube  as  an 
exhibit. 

Gas  analysis  apixinitus  of  various  ty|Ks  may  be  usctl  for  the  analysis 
of  larger  quantities  of  carbon  monoxid.* 

HemjK'r''  exjx»sed  mice  to  a  (>ontaminate<l  atmospliorc  and  examined 
their  bhxKl  sjKvtn)scopioally.  By  this  nie:uis  he  was  able  to  <lettH't  0.5 
per  cent,  of  carlmn  monoxid,  though  his  results  art*  disputinl  by  Gruber. 

i\  H.  Wolf*  has  also  given  directions  concerning  the  <letection  of 
this  giis.  For  {H>isonous  quantities,  esptvially  in  the  air  of  mines  and 
other  close<l  places,  use  is  made  of  its  physiohigic  action.  A  (."age  c<»n- 
taining  several  varieties  of  warm-blcMxled  animals  is  hung  in  the  sus- 
|)e<»t(Ml  atniosph(»re.  If  they  die  and  the  bloo<l  shows  the  pres<>nci»  of 
carbon  monoxid,  the  test  is  definite.    White  mice  an'  prt*fend>le  to  gray, 

'    (>/>.    rif..   It.    14.'.. 

-.J.    vt>n    I't'dor.   Drittsi'h.   Vn'rh'tjahrrnsrhr.    f.   ufmi.  Uf:*iiniJheititplfrffr,  vol.    xii., 
pt.  iii. 

•"*  /»«/'.    <l.  t/fiif.ic/i.  fhem,   (frs.,  vol.   x..  p.   lUX  :    vnl.    \i..   p.  ^-i'l. 

*  L.  M.  Diriiiis.  C  (t.  K<l;;tir.  *'  Tho  ('i>iiipHrisoii  nf  Kapi<l  M('tIi<Kl>  for  lH.>teriiiininfr 
Carln'M  Moiiu.\i<i,'  Ji,iir.  Ainrr.  Chrm.  St^r.,  IS'.tT.  vol.  xix.,  p.  K.V.t. 

*  Zeitsrhr.  f.  anaf.  C/trm..  vol.  iviii..  p.  3W».  *  Pharm.  Zrit»chr..  1880.  p.  268. 
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first,  bocauso  they  are  accustomrd  Ui  csiptivity,  ami,  secondly^  l)ecause 
the  c*>l()r  of  the  hhwxl  is  olt^irly  vi^il>k  in  the  eiiiv,  m»se,  and  eye-,  the 
Ia8t  ho'iUir  L'sptviuliy  brilHuiit. 

Detection  of  Carbon  Monoxid   In   Blood. — Since  i\w  dis^overv,  by 

Hoppi'-Seylrr  in  lHt)2,  of  the  sjiertruin  of  oxyhtrtnoglol)Ui,  and  u\  lSti4 
and  l.St>o  of  the  s|K'ctrum  of  cjirlwKi  nmiioxid  lienio;rlnl»iii,  and  its  irre- 
ducible cliHraeter,  no  toxicohtgic  uiudysis  of  the  hliHHi  lias  Ixvn  etm- 
sidered  ("omplcte  withrmt  this  test  being  applied.  In  fbrenjfic  medicine 
it  was  first  apjiliod  in  ]H<i7. 

HI(Mid  taken  from  persons  or  animals  poisoned  by  csirbon  monoxid 
shows  a  elmnicteristir  jihsorption  spet-tniui  ckwely  reseniMinjr  that  of 
oxvhenic)gl*)l»in.  The  al)s<trprioa  oemrs  between  tlie  P  and  K  lines 
chiefly,  and  L*  apparent  through  the  apjwaranee  of  two  absorj>tion- 
baiid.s  of  nearly  erpjal  intensity  and  widtfi.  The  one  near  I)  e<iinoidcs 
almost  exactly  witl»  that  of  oxyhemoglobin  of  the  same  position;  the 


Via.  Id. — tipeclrosctipic  exnuilnution  of  hlmxl. 

s|>aoe  between  it  and  the  band  tt)ward  F  is  considerably  wider  than  that 
between  the  two  bands  of  the  oxyhemoglobin  si>ectrum  (see  No,  7> 
Plato  12),  When  more  than  27  per  cent,  of  the  blood  coloring-matter 
has  been  siUurated  l>y  carbon  nionttxid.  tiie  mldition  to  the  IiLkmI  of  re- 
duchig  apvnts,  as  a  drop  or  twt>  of  ^i  solution  of  ervBtallizi'd  ainnh»nium 
sulpliid,  diies  not  convert  tbe  spectrum  into  one  of  rc^hiei'd  hemoglobin. 
Th(!  character  of  this  spectrum  is  that  of  a  singU^  band  beginning  on  tlie 
D  line  and  necnpying  a  litth-  more  tluin  half  of  the  sjiaee  to  the  E  line 
(see  No.  .'^,  Plate  12).  A  sobition  of  ferrous  sulphate  in  anmionium 
tartrate  may  lie  substituted  ftn*  tlie  anmionium  stilphid.'*^"*' 

The  s|K'ctroseopie  examination  may  Ix'  made  by  the  use  of  an  onli- 
nary  spectrosw>pe,  or,  in  a  more  refintHl  manner,  <'S|iecially  on  very  small 
quantities  of  bkHxl,  with  the  nii4'rt>spee(rosc<i]K".  Tlie  single  prism 
speirtroscoj>e  has  an  adjtist;il>lc  sMt  wliich  is  providwl  with  a  micrt>m- 
eter  set-screw  so  that  a  particular  widtli   of  opening   may  be  aeou- 


'  HnptH-Sf>vler.  op,  fiV.,  p.  384. 

»  W.  PreyeV,  Die  BlutkrysiaiU,  Jena,  1871. 


*  Med,  ehtm.  Untrrmteh.^  p.  202 
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rately  deterniiiiwl.  Two  buraers  jjluffil  l«i  oil  adJHHtahle  Ktand  supply 
whitt'  lijzlu — the  niu-  iliixrtly  to  tho  s[H.vlro.s<*<i|X',  tlic  otliei*  ihroiigii  a 
coinpar[?M«i  prism  atta<lH"(]  to  onr-liaU\»f  the  ^lit.  Tlie  hliMnl  coutaine^^l 
in  tiio  U'st-tulK'  i>  placvd  in  the  |>atli  uf  (he  rays  from  tlje  tirst-mon- 
tiiiiK^tl  lamp.  The  h»iii]>s  aiv  provuliMl  witli  tin  i-a.sin^  whieh  alli»\v  the 
light  i**  [KISS  thnmyh  small  windows  fut  in  tlu'iu.  The  |K>.>4ilion  of  any 
ab.-orptiim-band.x  is  determined  by  the  illinninated  *icale  ot*M|)eetn^8t^ipe. 
R4*ceiitly  methods  hiive  Ik^mi  use*l  whereby  y>hoto^niphs  ot'  the  bItMRl 
gpei^trum  miiy  l»e  taken  with  suit;ibU*  pre«uitit»iis  t«>  exclude  optieid  dehi- 
sions,'  Dilittioii  f>f  the  IiIoikI  is  udvissble.  Dreser  ■  has  made  use  of 
this  metbtxl  for  the  ipmntitative  determination  of  earbon  nioiioxid  in 
blood.  About  une-tbiitl  of  tlie  lieinoglobiu  of  the  bhx>tl  remains  un- 
converted into  earlwui  monoxid  hemn^hibin  at  the  time  of  death  under 
the  toxic  aetinn  of  this  gas  on  man  junl  animals.  Since  some  claim  tliat 
carlMin  nnumxid  MoimI  l(»>es  its  <■ha^•aete^i^ties  when  ex[w>sed  to  the  air 
for  a  WLfk,  it  is  always  adviwdjle  to  seal  up  a  spfinien  of  the  bhKKl  at 
the  lime  of  the  autu[isy.    Such  bhxHl  thou  retains  its  character  for  years. 

Many  prefer  t(>  extract  the  ^ih  frtun  the  bhwHl  and  mejtsur**  and 
iileutify  it.  For  this  puq>i>se  1(>U  c.e.  of  the  blo(«l  arc  intriMluccti  into 
the  s|K»eious  receiver  of  a  uiereuml  air-pump,  Tiie  extnietion  of  the 
gas  is  bejrun  by  the  exhaustinn  4if  the  bhwid  by  tJie  action  of  a  solutii^n 
of  glacial  atvjtic  acid  salunUeil  with  sixlium  ehli»rid  and  jnvferably 
Ixule^l,  and  the  application  of  heat  to  alnjut  50°  L\  By  the  use  of 
pro[jer  absorbents,  i-tirlKin  dioxid  and  oxyjjen  are  removetl,  and  the  car- 
lK)n  mt^noxid  can  be  fn<-:L^ured  by  it»  absorption  iu  cuprous  cbbirid  solu- 
tion. This  soluiitju  may  In*  caused  tti  yield  up  its  content  of  i^irlmn 
monoxid  hv  the  Ji(lditi(tn  to  it  of  an  excess  of  ]>ota.^sinm  hydnixid.  The 
ga-",  if  ill  sntHeient  quantity,  may  l>e  ignited  and  se«*n  to  bum  with  a 
blue  flanie.^ 

Tlie  aj*|>aratus  sh(»wn  in  the  cut  (Fig.  77),  winch  is  employwl  in  the 
Tt>xicologic3il  La}>oniti>n'  in  Paris,  may  be  advantaginmsly  use<l  for  ex- 
tracting gases  fr<»m  bloonL  It  consists  of  a  container  {a)  of  from  500 
to  700  e.c-  (^[Kieity^  into  which  the  blnml  is  |M:*rmitt<'4l  to  flow  bv  means 
of  the  funnel  (/>)  an<l  stoi>H'tH'k  (r)^  the  latter  i>eing  hirge  enough  to  allow 
dots  to  paAS.  Before  the  hliHHl  is  let  in  the  apparatus  is  exhaiistefl  bv 
moans  of  the  mercury  pumpl^/),  aide^l  by  a  water  vacuimi  y>UTnp  or  bv 
an  air  pump  ftr  (piieker  work.  The  gas<^s  disenga^reil  fmni  i\\v  UUmhI 
are  co4»le«l  in  ^,  drie<l  by  tJie  stponjx  sulphuric  acid  nn  ImiuIs  in  f,  <leprivefl 
of  carbon  flioxid  by  stick  potassiiun  liydmxid  in  7,  and  tinallv  earned 
Ut  the  holder  (/»).  From  tJiis  vessel  they  are  delivered  by  aid  of  n  capil- 
lary tulw  <*onnected  to  the  s-to|>-eock  j  Uy  a  n-ceptacle  (not  shown  in  the 
fignn*)  plaiy^l  in  a  pneumatic  trough  (/)  holding  mercur)*.  The  gase« 
thus  collectod  are  then  submittal  to  analvsis. 


>  G.  Bider.  Arch.  ,1.  Pharm.,  v..!    c^xxx..  pp.  L>30.  flOO-WO. 
'  A.  H.  Dn-AtT.  Arrh.  erp.  Pharm.^  1891,  vol.  xxv.,  p,  119. 

'  BnmAnlpl  et  Ogier,  DoemntniM  mir  1«m  TVavmw  tut  Lahormioire  de  Tbrioo/ojTM, 
P»ri<..  \m\,  p.  26. 
♦  /6w/. 
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Tin.*  inllitwiii^  inldilioiuil  tc^ls  niv  of  inijMirtaiu'*'  beiviUKe  of  their  sim- 
jjlkitv  ;  Bloixl  rirL  in  <;iirl>tjn  uioiinxid  when  Ijoiltd  yiehlh  a  brick-red 
ma^;  onliuar)'  blotjd  bLVomtw  browii-hlack  (Hopjjo-Sevk'r).  Tcu  c.cof 
2  per  c^nt.  solution  of  a  blo*xl  Htroiij^ly  chai^t^l  with  carbiui  m<»iioxid, 
with  2  (.'.e.  of  yeUow  aumioniuin  nulphiil  und  0.2  v.v,  of  30  ]wt  cent, 
acetic;  acid,  yiylds  a  bri^hl-ruci,  wiiiU?  ii(*rin;il  bhM>d  yi<*ld^  a  grwMi,  pre- 
cipitate (Kutagiiiiin)'  Whuu  lilcjod  i<  a<ldcd  to  dihiUil  hydroprn  suU 
phi<l  water  dn^p  by  drop,  it  prrHhiees  a  bri^lu-rc^l  jirceipitate  when 
carbon  iimnoxid  i.-  pni-^ut,  otherwise  i\  bright  ^reeu  (Sdkowski). 
Nonmd  1»Umk1  wlieii  shaken  with  one  or  two  volumes  of  a  sohition 
of  stKlium  hydroxid  of  Lr3  sjHM'ific  gravity  bei'ome.s  Idack,  in  thin 
layers  dark  greenish  bniwn  ;  wirbtui  nionoxid  blood  rematnK  red  and 
apiK^ir-  like  red  k-ud  or  cinuubar  (Hoppi'-Seyler).     A  mixture  of  cal- 
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cium  chlorid  and  sodium  Lydmxid  protluees  a  heantrful  earmin-red 
cftlor  if  carbon  nionoxid  is  prt*sent,  while  normal  b!(MKl  l)ccomet*  brown 
(EuU'uber/i;).  A  reilueing  agent,  as  lunmoniiim  suljibid,  nr  iilknline 
stannous  chlorid  s(>!ution,  or  a  (errous  salt  changes  the  color  of  norniul 
blood  almost  to  black,  while  carl^ini  monoxid  blofd  i*etaius  it^  rod  color. 
Two  cvc.  of  carbon  monoxid  MimxI  with  an  ef|t]al  rpiantity  <*f  wnter  and 
tbree  tlrops  of  a  oiie-thinl  saturate^l  s<ihitioti  of  ropj>er  sidphato  when 
mix*'d  pnxliice  a  brick-nnl  prcn-ipitatc,  while  normal  bloml  yields  a 
greenish-brown  one  (Zidlski).  AVhcn  four  or  five  volumes  of  lead 
acetate  are  added  to  one  of  carbon  monoxid  blond  and  thoroughly 
shaken  for  about  a  minute,  it  retains  its  red  color:  normal  bl<M>d,  under 
like  circunistanws,  becomes  dark.  The  differences  increaw  by  keeping, 
being  visible  for  a  week  or  two  even  in  opeu  test-tul>e8  (Rubner).  When 
10  c.c.  of  blood  are  mixed  witli  1ft  c.c.  of  20  per  cent,  potassium  ferro- 
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cyanid  ^tlutiou  and  2  c.c.  of  iijotlemtely  strung  lux'tit*  ucid  (out*  voliiuie 
of  glarial  Hct'tir  acid  to  two  volume**  of  water),  a  solid  (Mmgtiliim  grad- 
nnliy  rosiilts ;  if  nomxu],  tlu'  coa^iilnm  is  bIark-hn>MTi,  hut  when  tlie 
1»1o(hI  wHitjiins  wirhotj  nuimtxid,  liri^lil  mi  (Wctwl).  HltHKl  diliitiHl  one 
|mrt  Ui  fmir  with  wati-r  and  >li:ikt'u  with  ihrru  tliiit^  it^  volume  4if  a  1  |)er 
ix'iu.  taiiniti  sohition  Ikh.miui'.s  iu  twuiity-lbur  hoiir^  of  u  gray  tint  when 
normal,  but  is  oarmin-rt-il  when  cairbun  uionoxid  is  present.  The  dif- 
ference' is  still  tintiodihle  at  the  cud  id*  tt'ii  nitmths  ( MV-ty^d ).  Some 
of  the  testH  tlir  <letn'Tinjj  curium  nionitxid  in  the  atmospiiere  «iu  l>e 
ri'adily  eniphiVHl  i'nr  dcttvtiog  the  ^is  wlioti  ahsorl«'d  hy  tlu*  lilood. 
Palhidoiis  ridiirid  I'an  thus  l)e  nnidv  to  iudiuite  the  presence  and  the 
qiiai»tity  of  I'Mrlmu  moiiitxid  in  hlo^Ml. 

POISONOUS  GASEOUS  MIXTURES. 

Vapor  from  Burning:  Charcoal  and  Coal. — The  three  promi- 
nent fnetnrs  in  poisonmg  l>y  priMiucts  of  eondmstion  are  diminution  of 
oxygen,  inoi'ease  of  oarlion  dii»xid,  nod  jrn^sctJO'  of  carl>>n  moiioxid. 

The  vujM>rs  given  i>tl'  hy  the  etinihusttun  i*f  rhaivoal  iiave  hoen  found 
to  be  higldy  [)oisonous^  an<l  thrmgli  tlie  rarboii  dioxid  is  in  great  pn>|M»r- 
tion,  the  {>ostmorlem  appcanmoes  :md  the  symptoms  indicate  that  the 
carbon  motioxid  is  the  more  active  agent. 

From  ex|M:*rimeiit8  by  Ix'HIanc,  :i  dog  exposed  to  fntnes  of  burning 
chaivikiil  in  a  close<l  space  sutx;umbetl  when  tlie  air  of  the  chmnber  i*<in- 
tained  earlxjn  dioxid,  4. til  per  cent, ;  carb«m  nionoxid,  0,")4  per  cent, ; 
carburetetl  hydrogen,  0.04  |)er  cent.;  oxygen,  U'.  1!»  ix-r  cent.;  nitro- 
gen, 7o.()2.'  Hiefel  and  Poh-ck  have  -iliowo  that  clmivtwil  fumes  c(»n- 
tain  on  nn  avenige  a  pro)M)rtion  of  iMi-hoii  dioxid  to  carlx»n  monoxid  of 
20  U»  l.» 

The  use  of  oiml  leads  to  many  fatalities,  since  an  impm|>erly  con- 
struct*'*!  dam|)or  or  an  o|>eu  stove-lid  fH'miits  the  prcMhict>  of  combus- 
tion to  escape  Into  ilie  livirig-nM»ms.  This  form  of  ]Kti>oning  is  by  far 
the  most  common  of  nil  fr*ini  gjiseous  (>i>isonK.  Little  warning  is  givi« 
in  these  cases,  since,  as  a  nde,  there  is  but  a  small  quantity  of  sulphur 
dioxid  which,  by  its  8ufl"o<*utiug  odor,  would  indicjite  the  gas  to  the 
oconpauttt  of  the  ro<ims. 

The  system  nf  heating  ilwellings  usik]  abnmd  h-jKls  to  many  acci- 
dental d^-aths  fn>m  the  fumcb  es^^aping  fr<Mn  the  braziers.  This  form 
of  (Kirtable  -tove  is  also  too  frtspiently  a  i*eady  nutans  at  hantl  fi»r 
8uicide,  es|iecMally  since  in  fon-ign  ciiuntries  the  side  of  drugs  is  so  mre- 
fully  regnlate<l.  The  nutrtality  in  France^  due  to  this  fonn  of  g;i.— 
p».»isoning  far  exci«eds  all  other  onise^,  and  statistics  from  Germany  ' 
prove  that  this  handy  mciuis  lias  pn^veil  tlie  most  |>t>pidar.  Meilic;»l 
jurists  nH*<»gniz<',  however,  in  tliese  matters  the  inHnenn*  of  suggestion.* 

Symptoms. — The  symptoms  are  not  ludike  those  already   dewrilH-d 

■  *  Taylor,  Metitrat  J%tnsftn**ifnrf,  p,  -Mfl.        •  ZeitMrkr.f.  Aof..  vol.  %t\.,  p.  279. 
*  Hougonenq,  Toneoloffif,  1(495.  *  l^i-Mer,  op.  ett,  BerHn.  !8SiS. 
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for  «iHK)n  JimiKixul.  Tbey  liave  hwii  tlcsoriUetl,  iiuIi'*Ml,  hy  tluise  wlio 
have  succuiabtnl  tu  ihc  aclioti  oi*  tlic  fumes — iinLuhly  l»v  Dwil,  wlio  wrote 
of  his  sensalitms  from  tlu*  liiiK'  uf  li^htin^  the'  i'urmu't'  at  intervals  (»f 
ten  miniiU>  until  luf  berumu  iinroJisciuur-.  A  caiuni.'  iM't-iiiue  extiii- 
guislitHtj  svliilf  II  hiinp  tMuitimK*d  tn  bum.  'J'lio  symptoms,  from  the 
bfatiiig  of  his  li'iuplen  to  thi*  inaUiifss  that  tiimlly  apjK"Jire(l,  are  all 
accurately  desiTibtd.' 

The  usual  ap[>L*araiRes  of  persons  «uflmiig  from  diarcoal,  «»al,  or 
coke  taimes  are  :  Lips  puqile  ;  ('oiiiiLeiJiitK'c  livid  ;  liands  jiiid  nails  pur- 
ple;  surface  oi'  IhmIv  eold  ;  bri'juliiiii^  ipiiek  and  ^tun•^  ;  pulse  small, 
quick,  and  feeble ;  pujnls  tixixJ  ;  total  insensibilitv.  There  are  cases, 
however,  in  which  thr  fiice  and  skin  are  jialo,  eyes  bright,  and  pupils 
dilated.  Tbert»  is  often  froth  at  tlu^  month  or  hlcediny:  of  nose  or  from 
luug>.  Attitude  ^■uerally  coni|K)se<|;  sonutiines  j>osition  ^ho\vsan  attempt 
to  esi-siiK'  when  oVLUvouie.  Then-  are  Himetimts  contusions  about  hciid 
or  body  from  precipitous  falls.  The  Ixidies  are,  however,  genendly  in  a 
nn'unihent  position,  since  most  f»f  the  iht:ditie^  neeur  wlnlc  the  victims 
are  ash'ep  or  have  puqiosriv  nssurord  that  position^  having  ma<le  pn'[»ara- 
tion  \\*r  seH'-deslruetiotj.  W'lien  many  are  overtMime,  one  or  more  may 
survive  and  show  hymploms  .seemingly  oi"  drnnkeuness,  f*T  thev  are 
dazed,  unable  to  answer  questions,  or»  if  able,  answer  incoherently; 
they  are  »>metimes  exeiti:'<l  or  delirious.  Tiiise  ^.^^ndilions  fre<pu*ntly 
le:ul  to  ;t  suspicion  4tf  murder,  and  iliciv  are  mnuy  r'ase^  on  record  where 
the  suspicions  cii>t  tin  the  surviv<ir  have  been  ^lispt^llcil  only  hy  a  tiior^ 
ough  investigtition  us  to  the  cjiusc  of  death.  Tlie  tact  lluit  lamps,  can- 
dles, or  fires  continue  t*)  burn  is  nttt  evidence  of  the  jK)isrmiiip  not  h<nng 
due  to  tlu'  priwlucts  nf  c*trubiist[<ui.  At  times  t!ie  actioti  id'  the  va|»ors 
creeps  on  unawan's/-  In  a  rL*<'rnt  case  tlie  esca|K*  of  a  large  vnlume  of 
fiirnaee-gas  fnmi  u  defective  flue  into  a  chun*h  pnvlnceti  serious  rt\'^ults. 
No  one  noticHl  the  stntug  smell  <if  gas.  The  ci»ngregation  gnidually 
became  dro\\>y.  During  a  lengthy  closing  pniyer  first  one  young 
wonian  and  then  anotlier  became  nnennsf'inu>,  Otheis  were  made  ill. 
The  pastur  JMramc  exi'ite<l,  and  feeling  >tnuigt'  s*'nsations,  ralhtl  ti>  the 
congregtition  to  leave  the  chuwh.     All  revivetl  in  the  fresh  air.* 

From  the  lime  of  Drtila  *  the  French  nu^ilicolegists  have  studied  the 
vari«>us  phases  of  tfiis  h'}>e  of  puisoniug,  and  tlieir  Hteniture  alK»im*ls  in 
ca^es  covi^riug  alnmst  i-very  conceivable  complication  of  circumstances 
and  their  nietltcfilegal  bearings. 

An  elahnrate  series  of  ex}»erimeuts  on  animals  tmder  the  influence 
of  charcoal  fumes  and  the  result  of  the  patlvdogic  findings  aiv  given  by 
Biefel   and   Poleck.* 


'  Briuiid  Pt  C'huudi''.  Manuel  Complet  de  Mededrtf  Lrtjalf,  Paris,  185^,  p.  fl*lfi. 
"  Brrmnrcli^I,  o/i.  rif.,  p.  *2U. 

"  Daily  journul-;,  Novpinlwr  30,   1897.     Also   report,  W.  P.  MBsnn,  Jtmr.  Amrr. 
Chem.  Soc.,  Jammry,  1H98. 

*  fi«i   Orfilft,   LoBljinr,   Briftnd  H  Chniid^.  Tardieu.   Bugnion  and  Do  la  Harpe, 
Deverjjle,  Tourdps,  BpmBrO,  Bnnwird**!,  and  t'thtirs. 

*  Bieftd  and    I'-deck,    "  Ueber    K..hkrrdun8t,''   I'tc.,   Zcit^rhr.    f.  It^ol.^   Munich, 
1880,  vol.  xvi..  ji.  '27ii. 
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Treatment  shmiid  be  the  sanii*  us  for  poisonuig  by  carbou  moiioxid 
aliJiiu. 

Postmortem  Appearances. — Tlu'so  var>'  «>n8i<lcrably  according  us 
die  asphyxiation  otriirs  through  a  preponderance  of  one  or  the  other  of 
tho  poistuHiii.s  L'onstitiit'iits  of  tht*  fniiu'r^,  <'<tincidiiig  either  with  those 
iilready  ^iven  for  Kirbiui  dioxid  or  witli  lh«Nif  for  carbon  uionoxid. 
Even  under  nearly  fltulhir  trijuditious  of  potrntning  the  ]X)fttiuortem 
ap|»carancc?i  may  vary.  A  i.*onipnri.son  of  t\vt>  tau*et>  where  death  re- 
sult+nl  fn^ni  fumes  of  biiniing  eharntal  is  given  by  Tayk>r.' 

Anders  rt»|M)rts  a  (yise  f»l'  a  pliVfiician  overcome ;  hi;?  servant  dead. 
The  symptoms,  treatment,  and  pf»stun»rtem  are  given." 

Vapors  from  I^lme,  Brick,  and  Cement  Kilns. — Tlie.s:'  are 
closely  allifd  in  i'iini[>t)sitiun  and  eifects  to  the  fumes  from  burning  char- 
ctml,  eoal^  or  coke.  They  are,  however,  given  out  in  >uch  (|uantitit^ 
thnt,  when  ntoh'd  on  tlnnr  exit  from  tlie  kilns  by  the  surromuling  air, 
they  fliKit  almost  iMMlily  in  cerluin  ihnvtions,  tliere  being  insuilieienl  time 
for  their  ditFiision,  It  thus  happens  that  |K><»ple  sleeping  nt^r  by  are 
overcome,  or  that,  by  a  sudden  change  in  the  draft,  workmen  are  pros- 
trat<Hl  as  if  tbrv  hud  dcsiH'udttl  into  a  p<>ol  of  the  gsis.  Here  again  the 
pistmortcm  ri[»nc!ir:Huvs  Mncliiir  eitiicr  to  those  of  carbon  dioxid  or 
nionoxiil,  as  alrcsidy  shown  nnch'r  the  piwious  heading.  Limt^kila 
gases  consist  of  carbon  dioxid,  *V1  per  cent. ;  carlxai  monoxid,  1.5  |»er 
cent.  ;  oxygen,  1.")  |>cr  cent.  ;  nitn>gen,  65  jkt  cent.  Trac!es  of  sulphur 
dioxid  an<l  of  hyih'ogcn  sulphid  iilso  occur  if  tlie  fuel  or  ciiarge  con- 
tained sulphur. 

It  sonielimes  liappens  that,  owing  to  tlie  construction  of  the  kilua, 
the  gases  are  carried  some  distance  nndergnmnd  before  finding  an  exit. 
Their  very  variable  com^nxsition  may  lead  u>  the  air  IxMug  suddenly  o<:»n- 
taminated. 

A  practical  and  very  iitstructive  illustnition  of  i^oisoning  (tuni  these 
gases  presented  itself  in  1887,  at  Malaunay,  in  the  ueighborhtxMl  of 
Rouen,  where  a  certain  Dniaux  ke]»t  a  wine-shop  in  eh*s<.*  proximity  !«» 
a  lime-kiln.  Druaux  and  Ins  wife*s  bntther  were  f^vund  dead  in  the 
house,  antl  Madame  L)ruaux  in  a  state  **{  sup|>osiHl  intoxit^tion.  She 
w*as  unable  or  unwilling  to  give  any  account  of  whiit  had  liapiKMUHl  or 
any  explanalion  of  the  fatsdities,  and  wixs  at  ontv  sn?s|>ecte*l  of  liaviug 
admiuistcn.'*!  [loison.  She  was  trie^l  and  ftumd  guilty.  Her  uttnmcy 
was  convincetl  of  her  innot-fnc*-,  and  niort'  by  thn'sits  than  by  |x.'r- 
suasion  he  succee<le<l  in  having  h<*r  set  at  lil»crty  after  an  inc:irceration 
of  Hve  y^-iirs  and  nine  months.  Std)se(piently  the  matter  was  brrmght 
iK'fore  the  Court  of  .-Vssizc  at  Auuens,  when  the  evidence  then  prfMhice<l 
distinctly  pniv*.-*!  that  carlMMi  momixid  fnun  the  liun'-kiln  wa>  n<.t  only 
the  caase  of  the  death  i»f  her  husband  ami  brother,  but  als<»  of  her 

»  Tiivlnr.  op.  f,f..  pp  447-440. 

'  "  Infective  Furniii'*'  ArmnfnmenU, "  PkilndrlphM  Mrtiicnt  71(w^j«,  IH)^),  vol.  v., 
p.  47H. 

*  D.  Henniin,  Jomt.  Soe.  Chtm.  ImL,  ]80ti,  vol.  xv.,  p.  867 ;  aUo  wme,  p.  8M. 
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mip|x»sotl  intoxioatiim  Mt  tin-  tiiiu'.  Slie  wa.s  formally  Jtvlared  inumxnit, 
and  jiwanlc^l  -10, (HK)  ihincs  as  foinjH^nsjition  for  tills**  imprisonrnont. 

**  After-damp  "  and  Gases  I/cft  after  Bxplosions  of  Gun- 
powder, Gun-cotton,  etc.,  in  Mines. — These  nUo  ivsrmble  the 
priMliU'ts  iif  niinLusUon  alrwidy  givni.  According  to  Hnhlaitf,  after- 
(Liinp  ei>nsist-*  of  nitrogen  and  argon,  HK.;j  |>cr  cent, ;  carbon  dioxid, 
1 1.7  per  cent.  ;  wliile  the  gascMMis  mixture  h'i\  ulunjr  the  track  of  ex- 
phtsions  in  c<ml-pit.s  is  cjirbun  dioxid,  ')  per  cent.  ;  carlnui  nutnoxid,  1.2f5 
per  I'cnt.  ;  (ixygeii,  1*2. ;"»  |M'r  ci'iir.  ;  nitrogen  an<l  argon,  Sl.2o  ]>or  cent. 
Tlie  argon  Is  in  thr  jtnijMirlinu  of  l.lH  in  100  vohiiucs  of  mixed 
nitn»gon  and  argon.'  \\'ben  sulphur  gun-|Mnvder  is  usetl,  sulphur  and 
cyanogen  con*pounds  also  rcsnitj  wliile  with  nitro-|>owders,  oxids  of 
niirogon  are  readily  detected.  Fidl  details  of  appearanws,  symptoms, 
an<l  pathologic  linding>  are  given  in  the  voluminous  s|>ecial  literature  of 
mines,  mining,  and  exjilosives. 

'*  Water-gas,"  *'  Producer  Gas,"  **  Fuel  Gas.'* — These  Uvh- 
nicid  iiuniL^^  Lave  hi't'U  given  to  mixtures  of  eomlnistible  gi\:>L':ii  manu- 
factiinil  tor  general  distribution  or  for  spetrial  use  in  chemical  and 
meinlliirgic  works. 

WIk'u  ^tenni  is  jnissed  through  retl-hot  ct»ke,  c;irbon  numoxid  and 
liydrogi^'U  shouKl  thef>reticiilly  result  ;  pnictic^illy  carric4l  out,  the  proc- 
ess also  yields  mrUni  <Hoxid  ntul  mai'sh-gas.  The  residtinggas  is  odor- 
less ami  veiT  iiiflaninialiU".  M'lien  air  is  addeil,  it  forms  a  liighly  ex- 
l^josive  mixture.      Analyses  of  such  gjises  are  given  by  Herman.'-' 

The  great  danger  in  the  use  of  this  gas  by  the  public  lies  in  itj*  odor- 
less character,  its  i.'scaiie  into  the  air  remaining  undetected;  numerous 
aisiiahi(*s  liave  resulted  in  whii-h  the  histories  disclose  the  fact  that 
people  were  suddi'Tily  (»vffcome  while  busy  willi  the  routine  work  of  the 
house  or  trade. 

The  manufacture  has  been  largely  discontinued  or  mfwlified  to  avoid 
these  defects.  In  KunqM-  the  sale  of  such  gas  is  iutenliclHf.  The  better 
methods  of  gas-fittiug  pnictisi-d  in  tliiseoinitry  have  IcsscuvhI  the  fatalities. 

A  fierce  discussion  has  briujglit  out  many  facts  rt*ganbug  the  use  of 
these  gases,  nil  of  which  arc  to  be  fbuud  in  technical  literature  and 
official   n'fHU'ts.^'^'* 

Symptoms,  treatment,  and  postmortem  condition  are  practically 
the  saini-  a>  in  jioistniing  by  carbon  niono,\ivl  (sec  p.  (352  ci  Wf/,).  A  few 
cases  arc  selected  from  the  ntinienMis  ones  tm  rec(jrtl : 

Two  foi^  men,  occupying  a  cabin  where  there  \va»  a  cooking  gas- 
.sti»vc  suppliixl  by  wjiter-gns,  in  the  ctiiirs*'  of  the  day  were  found  dead, 
88  if  aslci'p.      The  g:is-c<K'k   was  partially  turned  on.      At  the  autopsy, 


> 


*  Th.  S<'hl<t(»sing.  Jr..  C'miptfs  RetuhiK,  vol.  t'xxiii.,  p.  302. 
^  Jottr.  St,c.  rhem.  httf.,  18IW1,  vol.  xv..  }i.  H57. 

*  S.  W.   Abb.iir,   Thr  Rrlation  of  fffnrniitatitiff  Ga/i  to  Puhlie  Health. 

*  W.  T.  Sptluwifk  Hiid  \V.  R.  N'ichuls,  "A  Htudy  nf  Ui^  Kelutiv©  Poifsoiu.u* 
Effects  of  C'niil-  iimi  W'liter-gii*. "  N/jM  Annual  lirpuri  Matia,  Stair.  Hoar<i  n/  llfnlth^ 
BoBlon,  1886. 

*  Tntth  Anmtal  Report,  Board  of  Qaa  and  Electric  Litfhi  Gmtmissionera  of  Ma«ti., 
Bmiton,  imio. 
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iwt)  days  laUT,  \l\e  b4)(lie^>  wen*  examined  by  several  medi»il  men. 
Ik'iorc  tbc  Uxlitvi  wvrv  \\v\\  o|K'netl  tlic  pis  that  eswi|Mil  i'ntm  thciu  into 
tht;  air  of  the  riKnn,  of  ;iS*,UOO  cubir  rit't  <'u|iaeity  and  retviving  lOOU 
cubic  toot  of  iW'sli  uir  :i  minute,  wits  .s<i  c*iHitaminiiti*4l  as  to  affw»t  several, 
— (tne  fieriouslvj — but  nil  n-i^ovcn-d.'  Tfie  visrrni  jHV.-M'iitfHl  tbeuppt^ar- 
ances  i^f  (^iirbou  monrtxitl  {M)is(»nin^,  and  the  IdiMKl  autl  viscera  kept  in 
stopfht'rrd  bottles  shfiwcd  a  ntsy  hue  Hevente*_Mi  ruotiths  later. 

On  Jauuun'  tJ,  1HS7,  nwin^  to  a  bn'ak  in  tiie  stn-et  umiiis  in  the  city 
ot'Tmv,  N.  ¥.,  a  (|uaiitily  of  fncl-^is  |uissi^l  iMMu^atli  the  frozen  erust 
of  esirth  and  found  it8  way  into  the  ailjoininji:  hon.HS.  Three  deiith>»  and 
many  more  or  Icrv  serious  mso^  of  illness  resultt*d.  T lie  gas  eontiiineii 
carbon  dioxid,  5  per  cent.  ;  carbon  monoxid,  iMJy  [)er  cent.  ;  hydrogen, 
48  per  cent.  ;  nitn»gen,  7.1  per  wnt.  ;  oxygen,  O.Tj  jn^r  cent,  ;  nmrHJi- 
gas,  0.9  per  cent.  The  expressions  of  the  deceased  were  placid.  One 
victim,  an  i>ld  woman,  vv!t>  founil  se:iie<l  in  a  chair  Imhling  her  false 
teeth  in  her  hand.  Tlie  second,  aUo  a  woman,  lay  upon  ihe  rtmir.  The 
thini,  a  man,  sat  upright  on  a  lounge,  his  head  reclining  on  his  shouKler. 
The  fire  was  bnrning  in  the  stove,  and  tlie  lamps  were  still  bnnung  on 
the  table.  Ri«:i>p  nutrtis  fully  develoj>ed.  l'|w>n  o^ieniug  the  cavity  <if 
the  chest  of  one  of  the  viclinis  the  physician  bent  forward  and  ttM>k  one 
or  two  long  whiffs  for  the  puqxise  of  detecting  the  pn-sencx*  of  any  otlor. 
Almost  immediately  he  was  seized  with  giddiness  and  gn^at  oppression 
in  the  epigastrium,  and  wiw  obliged  to  disc<_)ntinue  work  for  half  an  hour. 
The  effect;?  did  not  tinally  wear  otf  until  after  twelve  hours.  Ap|X'ar- 
ance.-?  of  the  org:ins  those  of  t*arlxjn  monoxid  |H)isoning,  .\  bottle  of 
bloo^l  taken  from  the  huirt  at  the  time  of  the  autopsy  was  examined  in 
February,  ISSS.  The  Iwittle  had  U^en  closed  with  a  tight  cork.  The 
bliMRl  ]iad  a  strong  mlor  of  putrefaction,  and  was  of  a  brilliant,  vivid- 
red  eohir,  the  snme  as  note<l  at  the  autopsy.  A  few  corpuscIe>  were 
vii*ihle  with  the  microse<i|>e.  (Iianieteristie  alx'^rption-bands  were 
obtaineil  with  the  s|»ectnis<'ope.  The  bkMxi  retained  it>  character  nearly 
two  yours  from  the  date  of  tlie  autopsy.' 

In  another  ca.st^'  a  father  and  two  children  weiT  all  taken  sick  right 
after  dinner,  Wlien  a  physii-iiin  e;ime,  he  found  that  the  father  and  »uie 
child  had  voinittnl  freely.  The  child  was  drowsy,  K»ld,  and  almost 
insensible.  Tl»e  father's  head  was  «»<4d,  with  iHTSpinition  on  foreheJid. 
The  other  child  was  faint.  The  mother  was  sitting  up.  hands  rigidly 
out^stn-tclietl,  ublt'  to  talk,  but  at  mtmu*nt*  losing  iimseiousnef^.  All 
recoverwl  by  fn'>h-air  treatment.  They  used  a  large  fuel-ga"*  stove, 
and  it  wa>*  fi»und  that  it  Imd  been  turnetl  on  and  not  lit — for  how  long 
is  not  stattnl.  Tlie  fuel  gas  was  made  from  anthracite  eual  and  had  a 
very  slight  mhir.^ 

'  Tikvlor,  Mniieal  Jurxaprttdmce,  p.  4&H. 

'  W.  P.  M«*<m,  "  FrUI  PoiMininy  bv  Ciirh4>n  M»tno\uJ,  '  Jttur.  Amfr.  Chem. 
.V«;.,  18Hfl,  vmI.  X.,  p.  I7»i. 

■  K.  N.  VWfi.  San.  Knij.,  X«w  York,  1882.  vol.  v.,  p.  80. 
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SATURATED  HYDROCARBONS. 


METHANE. 

SviiiJiiyniti,  ' 


Miu'xk'yafi '  * ;    ' '  Light  Carbureted 


fChemicftl  formula.  CH^  =  Itj, 
Ifyurofft'Ti  "  ;  '*  yire-^Jnmp." ) 

Thus  j^Ls  is  u  iiatmii!  prtnliicl  forming  the  major  |M)rti<»n  of  '*  natural 
gas"  aiiil  the  "  firt'-damp  "  iif  lIic  iniuos.  AcL-ijrdiug  tn  t]ie  re|M»rt  of 
tbo  Uuitotl  States  Ufolttgiciil  yurvfy,  the  wi'llb  :uv  ltK*at**d  in  i\w  ^Middle 
Statcsj  and  uii  Jniiiutrv  1,  iHlMi,  there  were  still  |»rudiR*iii^ — iu  Penn- 
sylvania, 1.02:^  ;   Judiana,  iKII  ;  Ohi-v  307.' 

The  uses  of  the  gas  are  ehieHy  domestie  Hrt-s  ami  ligliting  by  mantle 
systenis,  iron  works,  and  ghiss  works.  "  P^iriMlaiTiji '*  is  ever  present 
iueertai[i  mint's.  In  tht-  W  ilkt'sharri'  aiithiut'Jti'  n'giim  lliere  is  a  ron- 
stiint  outlhiw  of  gas  that  is  pipiil  In  (he  siirfarr  artd  hums  the  year 
round.  Acvidont^i  are  frtHjuent,  and  visit4ir.s  arc  dissuailiHl  from  enter- 
ing the  mines.  The  gas  mixes  readily  with  air,  owing  to  its  lightness 
(s]>ef'iHe  gravity,  O.o^iKi),  and  forms  an  explosive  mixture  as  soon  as  it 
auimuits  to  oni^-eighti-enth  ctf  the  V4)hiuie  of  the  atr.  Fortnniitelv,  the 
mixture  does  not  ifrnite  readily,  Eteetrolytie  gas — hydrogeti  and  oxy- 
gen— ignites  at  tw4^  C;  marsh-gas  and  oxygen,  at  656^  C  ■•'*•*  The 
foree  of  expiation  of  the  latter  is  557  pounds  per  square  ineh,  while 
marsli-gas  with  air  gives  *210  pounds  ]K'V  s*pmre  inch.  The  miner's 
safotv-lanip  iiidientes  hv  the  "  eorps<'  light,"  or  faint  bhie  Hanie  extend- 
ing iu  the  gauze  cvlitHler,  the  presence  of  the  gas  before  the  pn»p*>rtion 
has  i-etiehr^i  tJie  explosive  stage. 

A.«*  tlie  gas  has  no  t^dor,  the  miner  is  never  warnecl  of  its  presence 
bv  the  sense  of  smell.  It  is  only  slighlly  soluhlr  in  water.  It  himi!* 
Avith  a  pale,  iMnmiuating^  .-niokt'less  Jlamt\  In  burning  it  yields  watery- 
vapor  and  «»Hhhi  ilioxid — "after-damp."  It  f(»rms  a  large  }>rop4>iiion 
of  illuminating  gas,  and  is  pn'sent  iu  *' water-gas,"  **  producvr  gas/'  etc. 

Thougli  genenilly  eonsiderwl  an  indilferent*  gas,  it  has  slight  toxic 
prrfperties.  When  mixed  with  air,  it  greatly  reiluees  the  propr»rlion  of 
oxygen  ;  4o  {>er  eent.  marsh-g:(s  witli  air  halves  11.5  per  cent,  oxygen 
and  43.5  per  cent,  nitrvfgen,  while  70  per  cent,  reduces  the  oxygen  to 
6.3  j>pr  eent.  and  the  nitrogen  t4j  23.7  percent.  Haldane'sexj^rinientii 
may  be  briefly  put  in  tabular  form  and  be  thus  t^mpared  with  other 
gaseous  mixtures.     (Set*  (able  <in  p.  ()'>7.) 

While  toxieologiadly  it  hai^  little  interest,  from  the  fcaHul  loss  of 
life  it  annually  caustv*  through  exph»sions  in  mines  an<l  as  the  result  of 
esejijiiug  strei't  gas  it  has  a  very  im|xjrtant  forensic  bearing. 

The  extensive  experiment's  n^lative  to  explosions  in  mines  are  closely 
related  to  the  uuniemus  explosions  that  have  oeeunx'd  in  various  cities 
since  the  intn)duetiou  of  steam  heating  and  electric  lighting,  explosions 

»  Amer.  Go^lujhi  Jour.,  1897,  vol.  UvH.,  p.  490. 
"  Victor  Mever,  Bn^rhfr  ff.  ffrutttrh.  rhrm.  Orn.,  1893.  Xo.  Ifi. 
^  Frcvftr  nmi  V.  Meyer,  Zritftchr.  f,  phyif.  Chem.^  vol.  xi.,  pp.  1,  28. 
*  A.  Mit&cherlii'h,  Brrichte  ii.  dnitnch,  ehem,  0«j.,  vol.  xxvi.,  p.  160;  vnl.  xxvi., 
p.  A'ZK 

^  L.  Hpniinnn.  Lchr.  der  exp.  ToxikologU,  Berlin,  1S74,  p.  276. 
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that  have  resulted  in  the  loss  of  many  lives  and  of  much  property. 
Among  these  may  be  mentioned  the  serious  one  that  took  place  some 
time  since  in  Boston,  where,  during  the  construction  of  the  underground 
road,  a  leak  occurred  followed  by  a  disastrous  explosion,  causing  ex- 
tensive wreckage  and  great  loss  of  life. 


Carbon  Monuxio  (CO). 


Carbon  Dioxid  (CO.).        ^^^^^  ^^.^^       , 


Oxygen  (O). 


§c*   '  I   Si*   '    t-pp    .  «-'■ 

Effects  on  man.        SS  i   Effects  on  man.      SB        ^n,**"  '^tu    Effect*  on  man 


0.05 

0.1 

0.2 


After  half  an  hour  or  I 
more,  fi^ddlness  on 
exertion. 

After  half  an  houror 
more.  iuabiUty  to 
walk. 

After  half  an  houror 
more,  l(«8  of  con- 
sciouHness  and  per- 
haps Dual  death. 

After  a  few  minutes, 
loss  of  consciouB- 
neits  and  rlnal 
death. 


3> 

gli 

3.5 

I''   ; 

Si< 

Breatblngdeeper.!     5.5 '  Nil. 

17.3 

Nil. 

6.0  '  Marked  panting.      45.0    Breath  1  n  g 
10.0    Severe  distress.                .     slightly 

12.0 

Breathing  slight- 

ly deeper. 

15.0    Partial     loss     of<           1     deeper. 

9.0 

Breathing  deeper 
and    more    he- 

consciousness. 

70.0,  Life  endan- 

25.0   Pinal  death. 

gered. 

uuent.      Face 

i     " 

bluish. 

5.0  '  LoBsofconscious- 

ness  and  final 

death. 

0.0 

Death  with  con- 
vulsions. 

The  higher  homologucs  of  this  series,  C„H2n+2»  ^^e  to  be  found 
in  petroleum  and  are  collectetl  in  the  first  distillates  when  cooled  to  a 
sufficiently  low  temj)erature.  Other  still  higher  members  occur  as  gaso- 
lene, naphtha,  etc.  They  have  highly  anesthetic  properties,  and  have 
been  use<l  for  such.  Recently  boys  were  detecttHl  in  Philadelphia  who 
climl>ed  tlie  lamp-posts,  dipped  rags  in  the  naphtha  of  the  reservoirs, 
and  inhaled  the  vapors.  They  became  mildly  intoxicated.  The  effect 
was  similar  to  liquor  taken  internally.' 

UNSATURATED  HYDROCARBONS 

ACETYLENE. 
(Chemical  formula,  C,H,  -.^  2fi.) 

This  gius,  present  in  very  small  proportion  in  illuminating  and  in 
oil  gas,  has  Recently  aequire<l  imjwrtance  through  the  manufacture  of 
calcium  carbid  by  the  aid  of  the  electric  furnace  by  the  Willson  proc- 
ess.* AVIien  wetted  with  water,  calcium  carbid  changes  to  slaked  lime 
and  evolves  acetylene.  This  ignites  readily  and  bums  with  a  brilliant 
but  smoky  flame.  When  burned  from  a  pn»i>erly  constructed!  jet,  it 
giv(^  a  very  white  light  of  gn»at<'r  intensity  than  any  other  known  gas. 
A  brilliant  display  was  made  of  this  at  the  Pan-Americjui  Exp<»sition 
at  Buffalo  in  1901. 


'  Amrr.  <ias-li;iht  Ji^ur..  IHJl".  vi>l.  Ixvii..  p.  TT-I. 

*  KoKfinaiui.  Tfir  Min^rnf  Imftmtn/ ;  A.  H.  Cowl**^,  1W*H,  p.  76  ei  neq. ;  uIm*  Frank 
and  W*'il. 


POieONR. 

Acetylene  i?  an  cmlotbonnir  omipnuml.  When  a  little  fiilminutc 
of  mercury  is  tixplodod  in  it,  it  <lotonate,s  with  violence,  being  ileeoni- 
posed  into  c^irlmn  aiul  hvdmfjcn  (IJerthelot).  Mix«l  with  a  proper 
pr<i)>'>rtion  nf  oxygi>n  and  i^nit4'd  in  an  o]x>n  mortar,  it  shatters  the  ve^isel 
(Vii'tor  Meyer).  Mixeil  witli  air  it  als<j  ionn.-*  a  violent  explojaive. 
Cyaut>gen  eortipouuds  aw  formed  iw  the  resuli.  It  unites  with  metals 
torming  aeetyli(L*,  that  of  o>pperl>eing  the  lx\sl  known.  These  are  uls<» 
expl(»(4ive.  Acetylene  may  ho  liquetied  at  0*^  C.  under  2(j.05  atmos- 
pheivs  ]>ressure.  It  is  said  to  he  the  lightest  liqui<l  known,  and  has  a 
liijrh  coetlieient  of  exjumsi<»n.  Tlii>  liijuid  is  considered  m<»re  explosive 
than  tlie  gas.  In  some  ct>untries  liquid  acetylene  is  classed  as  an 
explosive. 

The  gas  Iwis  an  odor  of  geranium,  and  is  agreeable  when  pin*o(Mois- 
san).  Its  escape  tiilo  the  air  rs  usually  deteete<l  iKrausc;  (»f  tire  impuri- 
ties. It  is  u  prcMliict  ol'  ail  incomplete  combustions  4if  hydrwarbons, 
and  isj  therefore,  found  when  lamps  or  gas-jets  are  allowed  t^i  burn  with 
an  insutlicicut  air-supply.  The  characteristic  ixJor  of  a  lUniscn  Inimer 
which  has  '*  retreate<l  '^  or  of  an  oil-  or  pis-stx»vt»-heatiHl  riHim  is  due 
mainly  to  acetylene'. 

It  is  also  au  intenucdiate  product  in  the  eomhustion  of  olefiaut  gaa, 
and  it  esrajx*s  unburnt  in  the  use  of  illuminating^  gas  (Ijewes).  It  is 
al)sorbiil  l)y  water  in  s-uffieieut  qnanttty  to  im|)ai*t  a  stronj;  smell  t*>  the 
water  iniii  in  yield  precipitates  with  either  ammoniattil  cuprous  chlorid 
or  silver  nitrate. 

Very  little  was  known  t»f  its  }i]iysiolo^ic  actioti  until  recently,  wlieii 
exjH^nmejit,s  with  larp'  quantities  showed  that  a  considei-aljje  aniomit  may 
be  present  in  air  without  cansinj^  ill  etlVrts.' 

Tlic  condonation*  with  hemoglobin  claimed  U*  tike  place  as  with 
carhcm  numiixid  ami  with  nitric  uxid,  to  form  a  brij:ht-re<l  (.H>mpoiind 
which  becomes  gas  free  by  the  action  ol'  ixnlucing  agents,  is  denietl  by 
recent  observers. 

From  experiments  n]nin  1>](kh1,  acetylene  has  lH?en  found  to  iM'have 
as  an  indifferent  gas.^ 

ETHYLENE. 

(ChmniLiiI  fumiulii,  t.\H^      28.  Synwnyms.  Oiefiant  Owa;  Heat>jf  Oirburried Hydrogen.) 

This  is  a  constant  ctmstituent  of  gas  obtaintnl  by  the  destnietive  dis- 
tillation of  wfKxl,  coal,  or  oils.  The  **  illuminants  ''  i>f  ordinary  illimiina- 
(hig  j^ras  consist  «tf  a  mixture  of  ethylene,  jiropyletie,  and  higher  lutmo- 
logiies,  with  which  are  also  mixed  member^  of  other  series,  as  U'nzene, 
napbtalene,  etc.  It  has  a  |>lcas;mt  odor,  is  slightly  soluble  in  water,  and 
unity's  directly  with  ehlorin  or  i)riimin.  Thi?  actioji  «if  this  gas  and  also 
of  the  other  gases  of  this  group  is  that  of  a  weak  i»arcotic.  Gases  of 
this  category  are  now  made  by  the  destructive  distillation  of  oil,  and  are 

'  N.  GrnhttDt,  "Sur  la  ioxioit^  de  t'flc^lyl^ne,"  Oomptea  Urndmt^  1896,  vol.  rxxi., 
p.  r»ft4  :   Jj.  Rrrrf'inpr,  ittid.,  1895,  vnl.  cxxi..  p.  774. 

*  Lifbrfich  imd  BrisU'W,  Ber.  <i.  dmisch.  chrm.  Ofn.^  lt*68,  vol.  i,,  p. 
■  1*.  H^Titmiin,  tfft.  rif.,  p.  HO. 
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then  compressed 


cylinders.     These  supply  the  gas  for  the  Pintsch 


r 


com] 
sysU'Mi  ft\'  li^htinjtr. 

Beyond  their  iiurcotie  action,  the  otiier  gase3  of  this  group  have 
slight  intei'est  hero, 

H-LUMINATING  GAS. 

ThU  in  a  mixture  of  varinus  ii»uil>u.slible  g:i?ies,  only  certain  of  which, 
the  "  ilhiminants/'  burn  with  a  bright,  nearly  white  Hame.  The  greater 
jx^rtion  «>rthe  gtu*  is  hydrogen,  with  methane  next  in  quantity.  As  the 
methods  of  manufacture  differ  and  are  (■-•uitinLuiIly  changing,  it  is  diffi- 
cult t«>  give  an  avenipje  analysis.  Four  or  five  varieties  are  delivered  to 
amsuniers  in  New  York.  All  observers  agn*e,  however,  in  as<-riblng 
its  |n>ij!onous  pro|x'rties  to  tJie  earl>on  monoxid  it  coutaius.  Street  gas 
deprive<l  of  carlxni  monoxid  is  not  destnictive  to  mice,  though  1 1  per 
cent,  be  present  in  air  ((ind>er)  and  the  air  breathed  fur  hours.  Though 
8t*jp<'fi(Hl,  they  n^*)»ver  ])romptly.  Animals  live  in  marsh-gs»s  or  hydn*- 
gen  if  sujvplitHl  with  suthcietit  oxygen  (Freitag).  Fortunately,  the  in- 
tense odor  ot'  street  gas  enable'^  it  to  be  detected  long  before  the  propor- 
tion of  carbon  numuxid  in  the  air  reaches  the  toxic  limit.  Tidy  claims 
1  pjirt  in  12,000  of  air — certainly  1  in  HOOO  ;  Soy ka,  0.01  to  0,02 
per  cent.,  when  the  cjirU)n  monoxid  would  l>e  only  0.004  ]kt  cent. ; 
Gruber  and  ot!iei*s  give  the  t-oxie  limit  of  carbon  monoxid  as  0,02  j)er 
cent.  TIk*  v^^hHn<'  of  gtis  lost  to  manufaot^irers  by  leakage  is  large — 
gtMierjilly  ni»t  i'lir  from  10  per  cent.' 

Tlie  retentive  [Htwer  of  the  soil  on  the  iKlorifenms  ^constituents  of  gas 
■was  accurately  demt»nstrated  in  a  long  series  of  experiments,  and  many 
investigations  Iwjiriug  upon  the  subject  of  the  esca|>e  of  gas  into  dwell- 
ings througli  t!n'  soil  were  made  by  the  workers  in  Pettenkofer's  labo- 
ratory.^^ 

An  exhaustive  exix^rimentid  investigation  coneenung  the  permeation 
of  the  s«>il  by  gases  showetl  that  tlie  ventilation  toward  dwellings  was 
greater  in  winter  than  in  summer,  and  the  liability  to  poisoning  in  oor- 
responderu^  thereto,*'*^ 

Cobelli  gives  the  details  of  a  case  where  the  mother  and  two  daugh- 
ters were  fatally  poisoned.* 

A  father,  mother,  and  daughter  were  overoorae,  in  Berlin,  by  gas 
leaking  from  a  pii»e  a  distance  of  30  to  35  metersJ  A  similar  cose  is 
given  l)y  Wf)ltrberg.** 

*  Th.  Wi'yl,  Hyfi.  ffrr  cAem.  Gtvaiffndui,  Jena.  ISM. 

*  M«x  von  PptUrnkiifer,  Pupuinre  Vortrhffr,  1877,  pt.  i.,  pp.  89-92. 
■  Bi»*foI  and  Poleck,  "  Ufwr  KohlcuduiKit  und  LouchtfCMvori^iflunjt, "  Zeiiachr.f. 

Biot.,  IR80,  vol.  xvi..  pp.  SrA  313,  314.  3iri. 

*  Wf»lilwh<tkowskv.  '*  KxppriniPnMlf  ITdirphUchuni^rn  ueber  di*''  ViThwituntr  dca 
Leuchtgiues  uiid  d<^  kohlunoxidi*  im  EpdiKKlvn,"  Arch./.  Hy<j..  vol.  i.,  p.  210. 

*  A.  Suderkotf,    -  Uol^er  die  Ik'Wf^irung  tie*  Loiicht^&K*  im  Boden  in  dcr  KichtUDg 
voti  g«*bt!tlEU'n  Widinniiiiiion,"  ihid.,  188«I.  vol.  v.,  p.  HW. 

*  OobclH.  "  ViTtriOune  der  Kainiliu  Cnini  durcn   L«uchtg»B,"    ZeUtchr. /.  JSiU., 
187n.  vol.  xii..  pp.  4'J(M3fJ. 

'  Jaeobe,  firrlin.  klin.  Wt>fhenachr.y  1874.  p.  822. 

"  S.  WolffWrg,  **  Li«uchtgMv«f|:1f^ng  tmch  Bruoh  de&  Stnuwiirulires,"  ilrcA. /. 
/Iy.9-,  1888,  vol.  r,  p.  2«6. 
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Numerous  experimpntH  ami  many  obHiTvations  in  cases  of  <l«tth  from 
this  kind  of  j)i>is(niiii^  ^]i(>\\'  tlint  tlic  Uix'w  atmosplK'n-  may  rctntiiin  an 
iiisiifHcitint  4|it!»ntity  of^js  lo  torni  an  explosive  mixture.  It  mimmIs  one 
Vdlumc  of  gas  t^i  twelve  of  Jiir  Ut  explixlo.  In  greater  pro[X)rtion,  as 
one  to  four,  tliere  is  ni»  explosion,  but  the  giUi  U\kv<-  fire.' 

Street  g:Ls  depriveil  of  mhir  hiis  p<nsf>n<>us  pnnxrties  nearly  like  those 
of  \v]*trr-i.^is  or  eliiirroal  fumes.  Tn(h'<Ml,  a  diilert  Titinl  (liat;n(»sis  hetween 
poisfniing  liy  ilhuuinutini^  ^;as  ;tn*l  iliat  hy  elian'onl  ftinu-s  is  (lilfieiilt  to 
estaljlish,  <'ven  H  the  hlnnd  shows  the  ohanu-teristie  earlwn  nmnoxid 
hemofjlohin  .speetrnm.  This,  however,  has  been  attempted.*  When 
sympt4Hus  of  carlM)n  montixid  are  present  in  markcMl  degree,  illuminating 
gas  is  indirat*'<L  Sooty  a[»[>eiiranre  of  the  moiith  ami  nostrils  tends  to 
show  eharcoal  fumts.  ( 'ireuinstautial  evidenee  is  more  valuable  than  the 
patholoijic  ajijieiiranoes.  Comparative  ex[HTiments  on  animals  are  jLjiven 
by  Biefel  and  Poleek.^  It  is  diftieult  t(*  diiifrnose  a  ease  of  gas  |K*ison- 
ing  from  one  l>y  aleohol  or  o]iium.'  The  (^haraoter  of  the  urine  should 
be  determiiH-<l.  It  is  often  snjipresstMl  ;  sometimes  albuminous  ;  urea  13 
RMuelimes  jibsent/ 

Symptoms. — Usually  ^idtliness  and  beiidaehe,  vomiting,  loss  of 
memory,  unconsciousness,  couvulsiiuis  and  loss  of  niuseidar  [Wiwor,  and 
finally  complete  asphyxia. 

As  the  number  of  eases,  usually  aeeidental  or  suicidu!,  is  now  very 
greats  only  a  few  can  In:-  referred  Uk  One  having  a  legal  iKniring  of 
impiirtanee  has  l>een  kindly  eonimuuicated  by  Professor  E.  H.  Hartley  : 

A  workman  in  a  g:is-bonse  was  found  dead  at  the  bc»ttoni  of  a  well 
in  the  g:is-hoiis4^  where  he  worked.  He  was  in  the  habit  of  going  into 
this  Well  as  a  part  of  his  n-gular  dntii-s,  going  d<»wn  a  ladder.  After 
his  death  it  was  elaime^l  that  on  this  day  there  w:is  a  leak  in  the  j>i]>es 
in  the  well>  so  that  it  was  so  full  of  gas  that  when  he  attempted  to  go 
down  the  laihler  he  was  overeome  by  the  gas,  eausing  him  to  fall  to  the 
bottoui,  where  he  diinl  (»f  suffocation.  On  the  r*ther  hand,  the  gas 
ComiKiny  elaimed  that  tliei*e  was  no  unusual  leak  in  the  pipes  on  that 
day,  and  that  the  man  lei!  as  the  result  of  his  carelessness  or  as  a  pure 
accident,  and  tluit  his  dwUh  was  cjiustil  by  concussion  of  the  brain.  The 
hl'MKl  had  a  pe<'iiliar  re<I  eolnr,  and  id>out  two  ounces  of  it  were  exam- 
innl.  t'heuiical  and  spe<'trosropic  examimilion  showtnl  the  bhunl  lo  be 
thoroughly  satunitiMl  with  carlwm  monoxid.  It  retaiuod  its  bright  color 
for  many  days.  From  this  fact  it  was  concluded  that  the  man  hud 
really  dieil  from  gas-|M»isoning,  and  not  from  concussion  of  the  brain  or 
sutlwitioii. 

Treatment. — According  to  methods  given  under  carbon  monoxid. 

Postmortem  Appearances. — Coagulation  of  the  blood.     A  deepened 

^  Biffcl  uiul  Pnleck.  op.  cit.  ;  Sonnonpohein.  op,  cit.,  p.  2M  ;  Dr.  Schutt,  y^ierieijahrett- 
arhr.  tier  tjri-.  Mffi.^  third  series,  1H96.  voi.  vii.,  p.  ir.2. 

*  J.  pL-ichsitftU'r,  '•  Dif  porichtlich-meditinische  DiflV.'n*nlio1  diagnose  zwisohen 
Leuclitt;a(t-  mid  Kifhlcmluiiht-Vvrgirtung,"  Frie*ireic/i' h  Hiatter /.  ger.  Mfni.,  I8'.*0, 
vul.  lixiv.,  p.  So. 

'  Ricfel  find  Volock.  op.  cif. 

*J(j>in  Nurri.s  Mariflaitd  Mfd.  Jmtr,,  1880-81,  vol    vii.,  p.  841. 

•  McVey,  MedUo-L^al  Journal.^  1897,  vol.  xv.,  p.  ^70. 
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tinge  of  color.  Pulmonar}'  tis.-;ne  brilliant  nil.  Frotli  in  air-jmssages 
ami  at  the  mouth.  EiijL^ir^rntnt  of  vertebral  nervous  systoru  and  ex~ 
trava.sation  of  ooagiiliU^^^I  bkiod  in  tiie  spinal  column. 

LlTKRATURK. 

Kobert,  Intoxihtfionen,  Stuttgart,  189:^,  p.  fi35. 

Koppel,  Itmng.  /)«.,  Dorpnt,  1801,  pp.  120-186. 

Matichkii,  ilmiib.  tier  fjer.  Mai.,  Prag  and  Tubiagcn,  1882,  p.  838. 

Casper-Liman,  Nandb.  drr  ger.  Med.^  BeriiD,  1889,  vol.  ii.,  pp.  604-637, 
eighth  LHJiunii. 

WtXMiinun  arid  Tidv,  Forfmic  Mfilirtne  and  Thxicolo^^  Philadelphia,  1887, 
pp.  486-188. 

HYDROGEN  SULPHID. 

{Cheniiciil  fonuula.  ILS     .14.     Synnnvm,  Sulji/turrtgJ  iTtfdrutjeu.) 

This  colorless,  transparent  gas,  pissesi^ing  the  smell  of  rotten  eggs, 
IP  fotiml  naturally  in  volcatiie  regions  and  itiipre^iiating  many  spring- 
waters.  It  is  quite  soluble  in  waU-r,  that  of  mean  temiKM-uture  dis- 
solving 3.23  times  its  bulk  of  tbe  gas.  It  is  a  pRKJuct  of  the 
putrefaction  of  organic  sub.^Jtances  containing  >ulph)ar,  and  therefore 
ahvays  fbinul  where  vegetable  or  animal  matter  is  untlergoing  decay, 
a.s  in  eesspo<>ls,  sewers,  and  privy  vaults.  It  is  al.-**)  generated  by  the 
deeomjKisition  of  organic  matter  by  auaenfbie  Iwieteria  in  deep  lakes 
and  pt>ndsj  tainting  the  water  or  ci>niing  to  the  snriace  and  tainting  the 
atmospheric  where  its  pn-senee  is  indicated  by  the  iliseoli^niticm  caused 
to  dwellings  painted  with  white  Ie;ul.  Many  ttf  the  small  estuaries 
reeeivin^  the  sewage  of  towns  l>e<.*ome  tlchltil  with  this  gas,  being  little 
more  than  4>|K!n  sewers.  From  snt-h  sourees  tlie  gas  is  frecjuently  dis- 
charged in  <"onsidenible  (piantities,  and  is  carriwl  by  the  shifling  wiud& 
in  ditViTrnt  diiv<"lious.  It  is  foruietl  f<|H»iitamH>usly  whenever  a  Kiluble 
sidjdiiite  reuiains  in  contact  with  deriving  orj^iuii*  matter  with  deficiency 
of  air;  tlireetly  by  tlie  uuiou  of  sulphur  and  hydroj^n  ;  indirectly  by 
the  action  tyf  acids  on  the  sulphids  of  the  metals,  genemlly  fem»ns  sul- 
phid.  It  is  usual  to  pn-^paii'  it  in  tlie  lalMirat4iry  from  such  soiinvs  as 
the  latter.  The  gas  is  rarely  pure.  It  is  set  free  when  sulphur  is 
h«':iti-d  with  dump  wimkI,  rharcoal,  tallow,  or  |»aniiiin-vvax.  Its  iul4'nse 
odor  enables  it  to  be  recognized  when  present  in  minute  quantities,  1 
|virt  in  10,ono  being  easily  noted.  It  is  .slightly  heavier  than  the  air — 
s|M'eitie  gravity,  I.Itn2. 

The  solution  in  wati'r  gmdunllv  changes,  de|>*»siting  white  sulphur. 
The  g!is  is  iieeom[K>sed  by  heat  inU\  its  elements.  It  is  combustible, 
burns  with  a  blue  Hame,  producing  water  and  sniphnr  dioxid,  or,  If  the 
air  is  limited,  some  sulphur  is  de[K>sited.  It  is  decomposod  in  the  prtt«- 
ence  of  moisture  by  sidphur  dioxii]. 

It  exphKles  wlien  mixtil  with  half  its  volume  of  oxyg(^n  and  ignited, 
with  a  dej>oHition  of  sniphnr ;  but  two  volumes  of  hydrogen  .huI- 
phid  nnd  three  of  oxygen  yield  sniphnr  dioxid  on  explosion.  It  is  one 
of  the  pnKlucts  af  pntrefartivo  pnx^esses  in  the  body,  e8|K.M»ially  in  the 
intestine,  anti  lends  to  auti»-iiitoxieation. 

Symptoms. — Hreathe<l  in  it*i  pure  state,  thL*  gas  is  imme<liate1y  fatal. 


672 


OASEOrs   P()ISONS» 


h  Mt'ts  \\[ntu  nil  aiiimnls  ihroii^h  all  tissiirs,  o>ij>ocialIy  the  lungs.  li' 
.Minicwimt  (tiliil(Hl^  tt  prodtii'os  iiiiuscii,  gi<kiiiii\s.s,  coUl  skin,  labortil 
liniithing,  irregiilur  netioD  of  the  hearty  jMiinn  in  the  st(iniach,  and  death 
hy  ennui  <ir  iii  violont  HMiviilsiniis,  with  tetanus  and  even  delirinni.  In 
greater  dilntii'ii  shM-piiir^^s  will  Iw  prodncHl,  the  contiiine*!  respinition 
of  rlu-  pis  proviiii,^  f'atiil,  siiisiliiljtv  nut  ln^iii^  rt'>^t<»reil.  In  cxreedingly 
diliitr  eoijilitiiiii  tt  sonutinies  iMTitsions  I'ebrile  symptoms  somewhat  re- 
semUling  typlioitl.  Air  containing  O.Oo  \iev  cent,  was  the  limit  that  men 
eoidd  liroathe  (Lehman),  Somotinies  symptoms  apju-ar  after  a  oonsider- 
alilo  lapse  nf  linii"  afttt*  liri'ittfiing  the  ^is,  and  they  may  continue  for 
some  davs.      Sugin*  and  nmhiliii  have  been  fiiiind  in  the  urine. 

< 'fii'ouk'  Pfiisanhif/. — Animals,  as  rahhits  exjmsed  to  (he  gas  or  mice 
livinji;  in  sowers,  apfiear  u*  luHvimr  more  or  less  haliitiiate<l,  and  the  same 
is  true  of  men.  Wiirknieu  in  daily  <'ontae(  witli  the  j^jas  develop  cou- 
jiMM'tivitis,  hcadaelu',  and  p<'niianent  j^istne  disturhanees.  The  eoun- 
Trnanee  hn'oines  [ude.  The  skin  has  a  tendency  to  become  furunciilous. 
Chemists  who  fivipiently  work  with  hydrogen  sulphid  are  triMihled  \viti» 
nervous  hcjidaehe  tti  hitcr  vears,  and  bwonie  exceedingly  sensitive  to 
this  gas,  which  was  at  f<trmer  times  not  nnpleiisant  to  them.  Sevei^ 
eolie,  *^ phutif/  (ftv  /atvrx,"  is  brought  (m  siiortly  after  the  inhalation  of 
even  very  dihittnl  g:is— sometimes  only  a  few  whiffs.  The  depR^on 
of  the  i»ervous  system  is  also  tlistressing. 

Besides  its  action  tm  tlie  nervous  system,  hydrogen  sidphid  has  a 
speeifie  artiuii  on  tlu^  bloiwb  rhangiiig  the  oxyln'moglobin  to  rcHluccfl 
hetnoglijbin  and  finally  to  sul[>linietheniogIolnn,  which  is  characterize*! 
by  an  absorption  spectrum  of  two  bands,  one  in  the  re<l  midway  be- 
tween C  iuul  D,  the  other  tainter,  beginning  at  D  and  extending  nearly 
half-way  to  FJ  The  bliMHl  thu^t^  not  show  these  in  nipid  jioisrming. 
^\'hen  inhalatroi!  has  continued  for  stanc  time,  the  bands  have  been 
detwted,  but  nnist  not  he  confounded  with  the  same  l>aads  due  to 
putrefactive  pro*'esses»" 

Lethal  Dose. — The  dose  is  between  that  of  carbon  monoxid  and 
jmissic  arid — O.O'l  (ht  rent,  in  the  air  may  have  toxic  ettcrt  ;  1  per  cent, 
in  tile  air  would  be  destniclive  tct  Inmian  Ui'c  (] A'iiwhy ),  Birds  are 
osjH'cially  sensiti\r,  I  :  *i<100  proving  fatal,  while  only  I  :  200  kills  dogs. 

Postmortem  Appearances. — \othing  <'haracteristic  where  death  has 
bet'n  iostantaneofi.^  and  the  autopsy  immc<liate.  I^ater,  such  cases  de- 
velop ajifH'araiires  as  a  bn^wnish,  viscid  flntd  in  the  nose  ami  throat,  and 
of^'iMisive  odor  from  ciivitics  anti  soft  part.s  of  the  l)ody.  These  odors 
give  rist*  to  uuplciisunt  sympU>ms  in  those  operating,  and  aix;  more 
noticeable  where  the  body  has  remained  some  time  in  the  poisonous 
atmosphere.  Tfic  muscles  haveatlark  color  and  an-  irivsponsive  to  elec- 
tric stimulus;  the  lungs,  liver,  and  other  orgims  are  dii?tended  with 
litpiid  blo<Hi ;  there  is  congestion  of  tlu^  right  side  of  the  heart,  and  the 


*  Hoppe-Sfvler,    Cmtraihl.  f.  d.  med.  Wi>iserixrf>.,   1808,    p.  488;  »l*u  Affd.  rAern. 

Vnirrx.,  BfHin,  IWJfi,  vol.  i..  p.  151. 

'  J*,  Hermann,  Ejrp.  T^urikct.,  p.  122.     Full  disfuseion  of  •ymptoniii  Hiid  of  blood 
speotrn,  with  cituiiuns  of  uuthoritics. 
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inHly  r.iiudly  iiri<k*rgoes  piitrelaf'tion.  When  poi!M:>ning  has  occurrwl 
froMi  (lie  hij;:iily  ililut*»d  gas,  the  j»pj»ean\nrori  are  ahti(>.-?t  like  those  due 
to  ileiitii  fnxu  ttirljou  diDxid,  There  L^,  liowever,  a  tendency  to  more 
rapid  deoonijw^sition  and  a  wide-spread  green  discoloration  of  the  ti8sues 
of  the  al>tlomeii.  Indttnl,  the  iL*«uaI  gn-eu  tint  rif  tlie  alHJomen  in  most 
cadavers  is  ascrih(^l  tu  tlie  aetion  of  the  liydrogen  sulplud  irom  intestinal 
gases  on  the  iAi^A  iM^lt>riii^r-niatter  diffused  in  the  tissues^. 

Tests. — The  ixlur  is  hijrhly  elwnicteristic.  I»Jid  acetate  paper, 
sensitive  to  1  :  100,000  or  in  solution  1  :250,<M»0/  pi*odmjing  a  bntwu 
or  bhick  prfrijiitale  or  color.  Cadmium  and  arsenic  in  hydrochloric 
acid  8(»l(ition  prmhicc  yeUow  precipitates  of  sulphi*!^.  Tlicse  are 
useful  an  qiiantiliitive  tests.  Solutions  of  hydri»^*n  sulphid  Ixvonie 
bhie  wheti  trcjitcil  with  Jq  of  their  vohinie  of  a  solution  of  fuming 
hydroclih>ric  acid,  a  few  milligmins  of  jKini-amidoinethaiiilin  sulphate, 
and  tMie  or  twn  drops  of  a  dilute  solution  (ff  ferric  ehlnrid  (Caro-Fiseher 
tcijt).  The  reaction  is  very  sharp,  0.(MKH>1)  to  0.0000182  ^crams  of  HyS 
|>er  liter  being  recognizable.*  B<Hieko  recommends  this  test  in  the 
analysis  of  urine. 

A  eonelusivc  toxicologic  analvHis  4'nn  be  madf  only  iuiniHliately 
after  death  and  In^st  at  the  place  wher<>  the  n(H-ide[U  *H'eurnMl.  A  bright 
silver  or  <.y?p|MT  coin  inscrtc*!  in  the  niUMch'>  or  mouth  lurconies  tar- 
uLshed.     Ijcad-pa|>cr  is  blackeuiHl.     BIoikI  spectra  are  rarely  obtainable^ 

SEWER  AIR. 

The  poisonous  effects  of  the  air  of  sewers,  cesspools^  and  pri\'y 
vaults  are  due  to  bydn«gen  sulphid,  ammonium  sulphid.  other  unde- 
termined giist'S,  and  to  c:irlM>n  ^lioxid  and  nitrogen.  In  munv  instances 
the  asphyxiation  is  <lue  solely  to  want  of  oxygen.  The  grf*uti*st  danger 
is  due  to  the  prewenee  of  the  snl[>hids.  Paris  sewer  air  g:iveon  analysis 
in  100  |>art*^ — oxygen,  i;3.79  ;  nitrogen,  H1.21  ;  carl^m  dioxid,  2.01  ; 
hydrogen  sniphid,  2.91K* 

AtviHxliug  to  French  ordinances,  5  kilos  of  ferrous  sulphate  are  to 
be  addciJ  to  each  eubie  meter  of  night-soil.  The  mass  must  Ik*  well 
stirred  to  expel  gas.  Many  accidents  n^*ull  fnim  not  tiiking  this 
precaution.  In  entering  such  an  atmosphere  a  wet  i*ponge  should  be 
worn  or  one  of  the  tyjxs*  of  respirator  mention«l  under  earUm  monoxid 
poisoning.     In  many  works  men  must  l>e  so  provi<led. 

LiTKRATrKK. 

J.  Pohl,  Arch,  ejrp.  P/iarm.,  1887.  vol.  xjcii,,  j>.  I. 

K.  B.  Lehman,  .trcA./  J/t/rjimf,  1892,  vol  xiv..  p.  IS5. 

Kn[>|H.*l.   /.ittcrar.  Zujinmmrn«t.   Jrr  ron    lftAf*-lS!>0  in  der   Wr/tfitrr.  f>f*rhrirb, 
fiillrvnn  Vrrtfiffungrn  vntt  Mm*rhnt*iurrh  filnttji/fr,  Innilg.  Diw.,  Hnrprtt,  I  SIM,  p. )  1 8, 

J.  Ooiohstcttcr,  fVirdrrirJi'*  WHttrr  drr  tfrr.  Mni.  und  SanitiUn-i^hlizri^  |.SS*6, 
vol.  Ixxiv.,  p.  10.'J. 

Th,  Wryl,  (inrrrbf  Htjiprne,  J*'nii.  189(i. 

rnrkc,  Uy;finir,  Aiiicr  fMliiion,  IK84.  p.  H«». 

Woodman  aiiiI  Tidy.  For^nttic  Mfdirineand  Toxirolotry,  I'hilmielphia,  1877,  p.  494, 

'  Wormlev,  Mifro^ChejHiniry  of  /lcii«>fM,  •ccmul  Mitititi,  PhilulelphU,  IBSA,  p.  872. 

*  Drmeondorff.  Rrmitieluntf  von  Qiflm,  fourth  vUltioit,  UoUinj^n,  18d&,  p.  M. 

•  Tnvl<»r,  trp.  eit,,  p.  4*IR. 

Vol.  II.— iS 
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SULPHUR  DIOXID. 

(Cheniicttl  fonnulii.  S*^-  n4,     Syriunyrn,  Sulphwotu  Acid.) 

Found  in  uatiire  in  the  vicinity  of  volcsirnx's.  It  is  the  product  of 
burning  sul|»lnir  or  of  niotuUio  sulpliid?^  vvitL  air  or  oxygen.  It  fwv 
»Hii'!itlv  oiiitahiiuiilt'S  the  air  mar  nutallurgiL*  witrks^  <U^troving  vi'gc*- 
tiitiun.  It  is  jirtJ^'Ut  in  uutiL'(_'nl>lc  amount  in  tlic  air  of  t4j\vns  whore 
coal  irtjnEniuing  sulphur  is  hurnt.  It  is  jj^ivcn  oti'  in  the  s|w*ntaneons 
eombnstinn  of  coal.  It  is  very  uotictnibk*  in  tunnels  and  nndorgi*ound 
r.iilwiivs.  wliciv  iht'  v<^ntilation  is  jnM>r, 

Jn  1S97  ilu'  \v!iok'  |Hi|inlation  of  JLiunt  Vernon,  X.  Y.,  suflf'ered  from 
tfie  sufVoratiu^  ftnni's  of"  the  ^as.  The  suurcv  was  the  impro|)er  purifieu- 
tif>n  nt'  tlie  illnniinatiny;  gpas.  The  air  of  homes  and  the  streeti*  wn* 
iilled  with  sulphur  dioxid. 

It  is  piYKlueed  In  tlm  nfininy  uf  pttit^leuni  in  hir^^e  ([uantities.  It  \» 
dtvoni|Htse<l  Ity  sunlight  into  sulphur  trioxi<[  an<l  frtr  sulphur,  thus  pro- 
ducing [KU't  i»f  the  haze  over  large  cities.  It  is  reiidily  oxidized  to 
Hidphur  1ric»xid,  wliieh  in  its  turn  yields  sulphuric  acid  when  united  to 
water.  This  acid  eavises  destrmti^jn  to  pr(>perty.  Owing  to  the  solu- 
hilily  iif  raeh  of  these  nxids,  the  ntniosphere  is  never  foiuid  to  have  a 
considerahle  ipiantity  nf  either.  It  is  pivparcil  cither  hy  the  ccanbu.stion 
of  sulphur  nr  hy  the  deuxidati<-Hi  ai'  sulphuric  acid  by  charcoal  or 
metals. 

Workmen  in  many  tnidcs  are  <onstantly  exposed  to  it**  action.  Its 
iiitcnsi^  *»hH'  fortunately  prevents  accidents. 

It  is  an  irrespiraljlc^  colorless  gas,  jKiSH-ssiug  the  mlor  of  burniug 
lirinistuiu*.  It  is  heavier  than  the  air  (specific  gravity,  2.25).  It  is 
contlensible  U)  n  clear  litpii^l  at  -18*^  C,  and  is  wdid  nl  -7()°  C.  The 
liquid  has  ii  sjiccilic  gnuity  of  1.4.")  at  -20 '^  C.  and  boils  at -8^-"  C. 
The  litjuid  is  sold  in  glass  >i|tlitiiis  or  in  nietiillie  holders,  and  is  much 
used  in  disinfectiim  and  artificial  refrigeitition. 

Tile  g-as  is  very  soluble,  water  absorbing  4**i,5  times  its  volume,  and 
ftirniing  snlphunuis  acid,  H.,SO^. 

Sulphur  caiidh's  and  liijuid  S(  )^  are  much  used  in  domeBtic  difiin- 
feetion.  The  gas  i'xtiiiguishes  flame  even  in  tin-  presence  of  much  uir. 
It  is  a  p<tweH"ul  reducing  agent.  It  is  u  preservative  and  a  bleaching 
agent. 

Symptoms.— The  Jirst  arc  those  of  sul!'m'atiini.  The  glottis  eUises 
ag:iinsl  it.  The  air-passages  arc  highly  iii  itatcd  through  the  fonnation 
of  sulphuric  acid  oti  their  surface,  dmghing  and  smrzing  are  Sjieeilily 
indnt'eil.  The  remoter  action  is  on  the  IdiHid.  reducing  the  same  and 
ilwMimposing  it.  Both  men  and  animals  mav  be  hnbitnatcnl  to  its  in- 
halation. Air  containing  fmuv  0,0:]  to  0.01  gnnns  ]iertbousim<l  ilid  not 
aifcct  workmen  more  Mvercly  than  did  iVom  O.lU  to  0.02  thos*?  unac- 
customed to  breathing  the  gas.'  Mice  were  aflecte<l  mor<»  severely  when 
i)J}  grain  ivf  sulphur  was  burnt  in  a  receiver  than  when,  after  rc|)eated 
exposurcs    to    su<'h    air,    10   grains    were   burnt    in    the   same   vessel.' 

^  Ft.  K.  Lt^hiiiiann,  .Arrh.  f.  Hygiene,  vol.  ivni-^  p.  180. 
»Tidy,  op,  cii.^  p.  496. 
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lA'tiu'by  fduml  ihf  traiumt'ii  t»f  the  Ltuiilon  I'liJuri^round  Raiiniad  little 
afltHit^l  by  thf  constant  liretttliing  of  the  taitittnl  atmosphere.  Exjieri- 
mrnts  an  nihliits,  mice,  antl  ^iiinea-pifrs  shovvttl  0.(»4  vol.  \wr  cvnt., 
siil!ifi«"iit  to  l)rutg  on  miivkt'<l  symptinns  of  [MMsoiiing,  while  0.;5  jht 
rpnt.  provfHl  faUil.'  Others  elaiin  [hat  from  I  to  .»  jht  criit.  can  l»e 
respireti  without  ill  ettwts  (Hist)."  The  gas  pnnluci'd  the  same  edtvt 
whether  brcntheil  through  the  nose  or  by  tnbe  introduoed  in  the  triieheu. 
The  c<»rneii  Iw^'omes  <i]i!iiiih*,  antl  there  are  dyspnea,  eyanosis,  and  eon- 
viilsions.  Taken  iiiti'nially,  there  art»  eatiirrh  of  the  stoniaeh  antl 
ehroiiH*  siilphnric  aeid   |M»Isoning. 

Tlu-  elf'eets  on  voget,atii*n  are  greater  tiian  on  animals.  Suits  for 
damages  against  works  for  the  dostrnetion  of  tnv-  and  other  plants  are 
lVt|ne!it.'^ 

Treatment. — Projwr  prophylactic  measures :  niasks  for  workmen 
containing  u  wet  sjwngt^;  ventilation;  restriction  of  ipiantity  used  to 
preserve  ftMKi  or  drink.      Mild  alkalis  serve  as  antidote's. 

Postmortem  Appearances. — Those  of  asphyxia.  The  blood  is 
verV  'lark  and  ha>  in  jxirtan  acid  rtntction.  The  henrnglohin  is  changed 
Hrst  throtigli  lo>s  of  oxygen,  thi-n  l>v  decom|Htsition,  to  heniatin  as  with 
niinend  a<  ids.  Tl»e  respiratory  I  met  is  catarrhal  or  even  cnHijxjus  in 
iLSjiect,  dne  to  the  action  of  the  a*'id.      The  lungs  are  pirtly  ttlematoUd. 

Tests. — Intense  suffix^iting  *M\nr.  Bine  color  with  starch  and  iodic 
acid;  sensitive  to  1  :  :J000,  In  foiKl-  :in<l  drinks  it  is  tesi<.Hl  for  after 
being  nnluced  ti>  Iiydn>gen  sulpliid  by  zinc  and  hy<lr(H'hloric  acid.* 


NITROGEN  MONOXID. 

(Chemical  forniulu,  X,0  -  44.     Syinmyni!*.  Xitruur,  Oxul;  Lnufjhinri^aM.) 

Laughing-gas  is  colorless,  with  a  sweetish  tststc  and  Hmell.  Water 
dissolves*  its  own  bulk.  It  sn]>|M>rts  cond>nstion,  but  not  life,  as  Davy 
sup|)oscHl.  It  is  elimiuatcil  from  the  bltHnl  tmchanp'tl.  It  has  a 
spetMtie  gravity  of  1.53.  It  lH?c<»mes  litjuid  at  -f-  7®  C  and  40  atmo- 
spheres pressure  ;  solidifies  at  -102**  C.  at  <N^mmon  pressure*.  It  is 
sold  in  a  liquid  -^tate  in  wrought-iron  containeis,  and  is  ustxl  fn>m  these 
as  an  anesthetic,  I(  is  pivpaixnl  f(»r  tlris  pnr|v>se  by  heating  ammonium 
nitrate,  and  must  l»c  carefully  pnritie<l. 

Symptoms. — When  breatliiHl  in  small  quantity  it  priMhices  a  de- 
licious tingling  sriisatinn  !U»d  lends  to  indiuv  laughter,  hence  its  names, 
**  jvaradise  gas  "  :otd  '*  Inu^liing-gns."  Pi*rsons  difti'r  gn^itly  in  wlrnt 
they  <lo  when  nmler  the  ititlucnce  of  the  gas  at  thi*  stagi*.  Its  anes- 
thetic effV-el  on  a  young  nmn,  CV>*>ley,  whi»  bruise<l  his  shins  while  <iauo- 
ing  nnder  its  lullnen^v  yet  felt  no  pain,  was  notici'd  by  Dr.  Horaci*  Welle, 
of  Hartford,  an<l  KhI  to  its  use  in  dentistry.  Gardiner  Q.  C*olton  a<lmiu- 
istere*!  the  gas  to  Wells  at  tin-  latter's  re<pK*st,  and  Dr.  Riggs  rxtnieted 

>  Oumti,  Arrh.  f.  Hyfpt^,  18K4.  vol.  x\.,  p.  2W. 

'  SohnKHlor    nnO    R**uv«.,    iHr    ^fsffutriitpinrf  tier    Yetftiaivm   tfiirfh    Jlmich   und  H*e 
Hueti*nrntuh'Sfk*tjIi-n,  1HH.M;  hImi  Just  ftml  Blninc,  ^<im/ir.  IVrtrnfAjuit.^  J^.  18A0,  pt.  ti. 
*  L.  Uemmnh.  Krp.  T\ixik'4*^»,  BoHtii,  1874,  p.  137. 
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the  first  tooth  without  |iain  December  1 1,  1844.  The  gas  fell  into  tVisUtiey 
however,  until  1  -Si;:!,  when  it^^  ust*  wii.«  revive<I  by  Coltoii.  Fmm  Febniary 
4,  1M04,  the  ]Kitii*nt>  ha\e  i]i>4;'rilxtl  tlieir  n:niies  (ni  u  horoll.  The  writer 
witnes^iL•d,  .Janiinry  17^  isiis,  jr;i>  admiui^teri-d  totln*  liiiJ,47nth  patient. 
N"  ueeiclent-s  have  liap|X'ne(i.  liv  etivering;  tlie  nose  and  ninuth  with  a 
rejfpirator  and  kee|jiug  the  jjatienlV  head  t^li^hdy  forwanl,  the  breathing' 
id  eany,  unei>nseiousMe?*s  s|>eL'4ly,  tlic*  tint  iif  the  j'kin  inclined  Ut  be  bhie, 
but  not  livid,  iuK^nsibility  <*oni[>leti^,  and  ree(»very  nt]>id.  The  use  of 
the  gas  i'or  |u-i>liin^^(Hl  MU'jxieJtl  niMTatitHi^  [>  gmwing,  .since  there  is  rarely 
any  j^ilbsetjiient  vomiting.  Accos  of  air  or  2i)  i>er  <.'cnt.  oxygen,  t»r  this 
niixttire  breathed  under  prcssuiX',  i.s  emj>loyed,  Mnee  nitmu.s  «>xid  cannot 
n'phn-e  (txyjxeii  for  rcfipiration.'  The  bitiiu  ih  Hr>t  p[iniIy/e<U  tiicn  the 
ivnter  ni'  M-iisation  nf  piiiii,  then  cimsdiiii^nr>>.  The  ai-linii  then  ex- 
tends tti  the  spinal  r*>nl,  nxiJulla  <ibhnifriila,  and  iinidly  U>  tlie  heart. 
Asphyxia  iiiUows  jirolmijLjetl  iidiulalion  whJiout  oxygen.  The  bhxjd- 
pressure  is  much  uugmentcfl,  and  it  is  dangemu.-*  thci^'fore,  to  use  it  on 
patients  with  a  weiikcnetl  vaK'idar  hVsteni.  ArtiM'ial  blood  .shaken  with 
the  gas  beciinies  dark,  and  \en(His  bloinl,  Ihoiigli  shaken,  dot's  Ufit 
Ifeeoaie  arterial.  Jt  does  not  ntnil)ine  AVitli  tlie  bhHul,  though  this  is 
clainufl.  Death  during  (he  adDunistiiition  lias  not  been  due  to  poi.s<m- 
oufs  action  »>('  the  gus^  but  to  asphyxia  or  other  eJ^u^e.*'■' 

Treatment.^ — ^l''re<li  air.  oxygiMi,  and  ^^i^ltdant^, 

Postmortem  Appearances.— No  eiiaiige.-^  observalile  in  man  or 
animals  4!ven  after  many  hours*  narcosis  ext^pt  that  tbe  bhitxl  is  of  dark 
i'olor. 

Tests. — Solubility  of  the  gas  in  ule*ilioL  Explosion  witli  hydntgen 
leavpH  a  resitlu*'  of  nitrogen   antl  water. 
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NITRIC  OXID  (NO  =  80). 
AUo  NITPOUS  ANHYDRID  .NV.     "'H;  NTTRIC  PEROXID  (SO,  ==^46). 

Nitric  oxid  is  a  liigldy  j»>isonitus,  irrespinible  g:is.  It  is  e^tlorless, 
nearly  insoluble  in  water,  bn(  turns  red  in  air  giving  N^O^,  and  NC)„ 
both  of  which  dissolve.  It  is  obtained  by  the  4leoxidation  of  nitric  acid 
in  voltaic  batteries,  or  bv  the  action  of  this  aciil  on  chan-oal.  metals, 
witton,  and  vegetable  fiber  ami  by  juitnial  tissues.  It  is  fre<[ucntly 
evolve^I  in  great  <]uantiti4's  iti  niannfiu^tures  aial  hihoratories,  and  must 
Ik*  esjieeially  guarded  against  by  pmpcr  ventilation  or  l>y  masks,  Un- 
fbrtunatelv,  there  is  a?*  vet  no  gorwl  Mbsorbing  rcspirUor  ibr  these  pases. 
Works,  therefore,  nc»Ml  constant  supervision  to  ]>roti^ef  employees. 

Symptoms. — Habitiadlybn^itlu^l  in  small  (piantitics  and  great  dilu- 
tion it  ])nHluces  severe  chrtmic  diseases.  In  acute  jw»isoning  imnnxliate 
dyspnea,  tightness  of  chest,  eoughhig,  fainting,  cyanosiH,  diarrhea,  and 
collapse.  Deatli  within  ffirtv  bonis,  though  symptoms  of  slight  poisiin- 
ingaix'  delayed,  in  whirb  e:ise  the  first  synjploms  arc  headache,  desire  for 
fresh  air,  thirst,  and  tlien  sud<lenly  symptoms  ot' aggravated  eharaeter — 

*  h.  Ilcmirtiiri.  ryi.  fit.,  !».  !i43. 

*  Kt>l»ert,  op.  fit.,  p.  650:  mnnv  citiiti"iis  of  liiemture. 
"Tidv,  fp,  cU.  («iS4*  ..f  .l-iuli}-  (>■  490. 
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distress  of  breathing,  anxiety  depicted  <»n  face,  cold  perspiration,  pro- 
truding eyelxilLs,  and  spasmcxlic  coiigiiing,  followed  by  vomiting. 

BKxxl  drawn  on  venesection  tarry,  thick,  black,  and  rapidly  coagu- 
lating. It  is  of  diminished  alkalinity,  and  on  dilution  l>ecomes  red  and 
shows  the  oxyhemoglobin  spectrum.  Although  Hermann  '  was  able  to 
obtain  u  definite  oom|x>und  of  nitric  oxid  and  henioglobin,  ex  corpu^y 
B(»lky  ^  denies  the  possibility  of  it**  formation  in  |)oisontng  by  nitric 
oxid. 

Treatment. — Removal  of  the  iK'ixon  i'mm  the  vitiated  atmosphere  ; 
in  comnieucing  ixlema  of  the  lungs  administer  atropin.  When  edema 
is  absent,  inhalations  of  vapor  of  water  and  a  little  ammonia.  In 
cyanosis,  alkaline  salt  injections. 

Postmortem  Appearances. — Congestion  of  the  larynx  and  trachea 
and  edema  of  the  lungs.  Browu-colored  serum  from  any  incision  of 
the  lungs.     Veins  of  the  pia  mater  full.     The  blotxl  reacts  acid. 

Tests. — Starch  and  potassium  iodid,  after  cautious  acidulation  with 
sulphuric  acid,  give  blue  color  and  detect  traces.  The  color  and  odor 
of  the  gaseous  mixture  breathed  are  characteristic. 

'  L.  Hermann,  op.  riV.,  p.  112. 

'  Belky,  Virehow'jt  Arch.,  188<i,  vol.  clx.,  p.  100:  Le/tre  tier  wkadlichrn  Gasf. 
1865. 
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The  term  fotnUpoiitonhu/  incliidt's  m11  tiiriHs  of  Kieknefcis  caused  by 
fo4Kls  that  contuiii  (nxiinie  |K»i,sinis  iint  luldwl  Ijy  Luuuiii  ugeiiey  nor  acoi- 
ilcntnlly  jirijuiriHl  tliroii^h  roiitart,  hut  |)ri'.H*rit  iu  the  ti.ssiu's  of  the  plant 
111-  miimal  (iiiriiii:  lifr,  (*r  d('V('In|i<,'<l  Wuriui:  stoni^o  tbrou^h  decoinpofii- 
ti(»ii  rIi:iM»;i'>  sM'ou^lit  hy  various  sjwrit^s  of  liacteriu  not  connocted  with 
thf  nsiinl  disrupt's  ol*  iiiiin  or  aiiiiiiiils. 

Poisoning  by  Vegetable  Foods. — l^>isoning  due  Ut  abnormal 
vc^t'talflc  foods  is  not  <'oiriiiioi[,  and,  in  ibis  i-ouutrv,  is  of  niiuftr  iiiton^st 
uih]  iniportancr.  It  is  i<'>;tri4'frd  pnu'tifally  t<*  rr|:<tti/<'d  nr  aii4l  solan- 
izo<l  ]Kit;itiHs.  Th*'  ftn-iinT  lias  lony;  Imm'II  luiowii  us  a  canst'  o['»'h^oni^L^ 
|)oisouing  in  those  |Ktrt.s  nf  Eiinj|w  wluTc  ryi-  nmstilutrs  tlie  prini^ipal  toifrd 
of  tlu'  pnciiTr  dasscs,  the  outbrt»aks  <HXinrriug  moKt  coninionlv  aftt»r  the 
rise  ol'^niin  harvstfil  ai\(T  wi't^  hid  si^asoiis  ;  tlw  Inttcr  havr  b(^n  known, 
within  nec'iit  vt-sn's,  lo  musr  innnLroiis  iiuti>ri'aks  *\\'  acut*'  poisoning 
atnon^  soldiers  (>f  the  (nTMxan  army,  ft  has  lonjj;  hcon  Inniwn  that  |M>ta- 
toojs  I'ontain  nonnally  a  very  small  Jiinnnnt  (about  0.0(>  jM?r  Lvnt.)  of  the 
jMiisoiKnis  prin<'iplc,  solanin,  hut  it  is  ftnlv  wirliin  rt-iH'nt  years  that  it 
lias  Iit'LU  disL'«>v*T*'d  that,  iindt-r  (•rrt;iin  <'i>ndi!ioiis,  lluy  may  oont:tin  the 
poisoti  in  amounts  siiHicient  to  cause  ^^mvc  disturbance'  ni'  the  system. 
Till'  incri'ouse  w  due  to  tlie  action  of  at  least  two  sjiecies  of  !)actma, 
Jiarfefiuin  sfdniiifpi'mu  vmi-n»lornfiih  and  Hovfcriitm  Hoinnlfei*init  rnlora- 
hiie,  un<l  <K'4.'urs  iu  those  tuliers  that,  diu'in^r  ^rrowth,  have  lain  jwrtially 
eX|H>s(4|  above  ^(ounib  imd  in  those  that,  during  storage,  have  l>ecomo 
well  s]U'nti1id.  'i'lie  must  extensive  outbreak  (\f  ]iotal(>-]K>isoniii^  re- 
corded^ <Hrurred  in  18!K)  in  a  Ciernmn  regiment,  Hfty-six  mi'nil)ers  of 
which,  after  ealiujj^  sprouted  potatoes,  wei-e  sei/e<l  with  chills,  fever, 
headaelu",  vomiting,  diarrlnji,  i-olic^  ancl  jrreat  proslrntion.  Many 
showi'<I  more  or  le.*s  marke^l  janndi^^'  and  scver.il  ciillapsi'd,  bul  all  re- 
C(»vered.  SaInJ^lcs  of  the  remaining  |w»tatiK'>  yitlded  t>.-ix  jnt  cent,  of 
the  |M»i^>n^  ami  this  would  indicate  that  a  lull  portion  must  have  con- 
tained  nearly  o  ^^niins, 

Tlie  most  hnpoi-tant  forms  nf  1i»Kl-poisonin^  are  thot*e  due  to  nn- 
M-bolesome  iof>ds  of  animal  (>rif;in,  as  milk,  chci'se,  m<'at,  and  meat- 
products.  In  these  the  jMiisonous  principles  are  pnnlncts  of  bacterial 
aetion  an^l  may  iK^livid^nl  into  two  classes — ptomaiusand  toxalbunnns. 

Poisoning  by  Ptomains. — Ptomains  are  alkalnidal  U*<\ws  pro- 
duced by  the  action  of  certiiin  micnH(jr^anisms,  mostly  unidcntifnil,  t>u 
]>riiteid  material  ■  tfiey  are  dcroniptisition  prinlucts  and  nlways  eontaLn 
nitrogen.  To  the  lay  uiuhI  the  word  conveys  the  iilea  of  deadly  poison, 
'  DcuUch.  med.   WvchcnHchr.,  1899,  p.  788. 
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but  all  ptoraains  are  not  necessarily  poi.^onoiLs  any  more  than  all  Uictcria 
are  neces.sirily  p;ithop'nic  ;  in  fa<*t,  only  a  ver\'  small  minority  an*  ]M>is<tn- 
OUH,  and  thene  include  mytiluloxin,  olitainecl  by  Sidkovvski  and  Hrii^er 
from  mussels  ;  tyrotoxicon,  discovere<l  by  Vanghan  in  milk  and  rh(»e?j*! ; 
and  eludiu,  iicnniliii,  neurin,  oadaverin.  and  pntrcMoin,  is4tlato<l  by  Hrirger 
from  itivornposin;:  nient  and  fish.  Wlicther,  in  any  t-a.-^*  of  di^comiMtsition, 
any  piuniain.^  will  l>e  fitrnitsl,  arui  if  any,  what  kinds,  dejxmds  n|vm  the 
species  of  orj^anisras  present,  the  nature  of  the  material,  temperature, 
access  of  air,  and  other  additions.  Il  a|»})ears  to  be  not  always  essen- 
tial that  tissues  contalninii;  jitomainst  shall  Ik'  dead,  for  in  a  nnml)er  of 
cas(*s  of  |>oisoning  foll*i\ving  the  ingestion  of  freshly  gathered  mussels 
anil  oysters  the  cause  hius  <letitiitely  been  deinonr*ti*ate<l  to  have  Ix^n 
th**S4.«  bast*.  As  a  rule,  howi-ver,  plianaln-poisoning  i>  due  to  eontami- 
nate<l  milk  or  cheese  or  to  meats  or  tish  that  have  Iwgiin  Ut  d*x^jmpos<?. 
The  stage  of  the  process  of  dwom|)osition  is  of  no  gr«.*at  im|>ortanw, 
for  as  they  are  only  tnmsitioti  pn^luets,  ptiMuains  may  l>e  present  or 
may  have  <lisap}>e:ired  at  any  sta^',  and  meat  that  is  not  iK'n-cptibly 
tuinte^l  may  Ik;  very  toxic,  while  that  which  is  decidedly  n>tteu  may  be 
|R^rfeolIy  iuuocuous.  In  |)oint  of  fact,  most  pU»main-p<jisoniug  is  due 
to  foo<ls  ntit  markedly  decfmiposed,  sim.-e  tln^se  that  are  repugmint  to  the 
senses  are  tsjcnmoiily  rejecte<l  at  once.  It  is  possible  tliat  some  cases  of 
poisoning  attributed  tn  ptomains  may  be  <lue  reidly  to  alburaoses  fonned 
in  the  tirst  stages  (tf  de<;4»m}H»sition  of  mesit-^. 

Ptomain-pMiisoninu:  manifests  itself,  :ls  a  rule,  wilhiu  a  short  time 
after  enting.  The  princi|»al  symptoms  an*  those  of  mnn'  or  less  sK'vere 
gastP>-enteritis,  but  e\'ii!enoe  of  extensive  involvement  of  tlie  nervous 
system  is  by  no  means  iufre*{Ut?nt. 

The  first  «iutbn-ak  (»f  ix^tstining  traced  definitely  to  a  ptomain  was 
that  whieh  led  to  l!ie  ilist»i>very,  by  J*rofi*ssor  Victi»r  C.  Vanghan,  of 
the  intensely  |K»isivnons  l>enzene  derivative,  tyrotoxicon,  which  he  iso- 
late<l  from  a  iuinil>er  of  eJiet'ses,  which,  iluring  IHft.'l  and  1MS4,  cansei! 
no  fewer  than  .'iOO  (*ascs  of  sickness.  The  symptoms  inchulc<l  aMomi- 
nal  iMiin,  vumiting,  diarrhesi,  feeble  and  irregular  ]>uls*',  tlryncss  and 
iNtnstrit'rion  of  the  throat,  and  eviniusis.  Later  tlu-  same  |H>ison  was 
is<»lat<'<l  by  Wallace  from  a  cheese  that  etins^-d  jMusoning  in  50  nf 
tlie  *iO  |MTsoiis  who  ate  *»f  it.  In  this  outbreak  the  svmptoms,  which 
api^H'^irrnl  within  four  hours,  inclndeil  vomiting,  purging,  griping,  chills, 
severe  epigastric  pain,  eram|>s  in  the  feet  and  legs,  and  verv  marked 
prostratinn,  and  were  most  ^^^vcn*  in  some  who  ate  the  les»st.  In 
lK8(j  Newton  ami  Wallace'  isolati'd  the  |Xiis4)n  from  milk  that  cmtsed 
extensive  outbreaks  in  s^'vend  hotels  at  I>»ng  Branch.  In  all,  lt\ 
guc»st«  were  affected.  They  were  seizef!  soon  after  •iup])er  witJi  nausea, 
vomiting,  cnimps,  dr^'ness  of  the  thnmt,  burning  sensation  in  the 
esophagus,  and  «»llap.s4».  Some  had  active  diarrhea  with  no  vomiting, 
and  8t>me  Iwul  no  diarrheji.  As  a  nde,  nausea  ami  vomiting  were  i>er- 
sisti'ut  ami  were  aw<»rapimi(»d  by  a  tendency  to  exhaustion  and  coIln|we. 

The  niost   riMnarkable  lU-**'  of  milk-[Mns4ming  on  reconl  was  investi- 
<  Mtdi^t  Ne%pa,  Kcpleinber  2fi,  1886. 
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pit*'»l  l>y  PmfpSHor  \'ini^liim.  It  im-nlvt^l  four  jHTsniis,  thnv  of  wlioin 
dkni.  Tht'  r^ymploni.s  More  t-.^.-^-ntially  the  iSiuiR'  in  kind,  l)iit  tliU'cri'd 
soniewluit  in  sevmty.  They  iii«'hnl<jil  severe  vitiuitiug,  tiiisliecl  face, 
laljured  breatliinir,  Uumin;^  troiiKlriL'tioii  in  the  thruat,  dysphapu,  dilated 
|>u|iiL-^,  siihiiuniiiil  tA'iii]H'r!itiirt',  ami  sln|Kir,  In  tlie  tin*ec  fatal  cjim»s  death 
iKTUiTt'd  in  liiur,  live,  ami  ^ix  days,  re>[H'etively.  iVoin  the  onset.  In 
the  |K'i*HJU  who  reeovereti  improvetnetil  began  ahniU  five  dijys  after 
seizure,  but  complete  reritomtion  to  henlth  rofpiinMl  a  month.  The  milk 
tljal  WiLS  at  fault  had  IntMi  kept  iit  a  huttery  that  way  in  u  most  unsani- 
tary condition.  Fresh  tuilk  stornl  ihcrein  overnight  and  then  ex- 
arnit(('»l  ipiw  Uitlli  i'heinii*al  and  |)Siy.'-io](>^i(:  evidenee  ol'  tynitoxicon,  as 
did  also  |K)rtlonri  iif  tuilk  iuoeulutetl  re.sjKvtively  with  dirt  ffom  the 
floor,  vonutus,  and  mjueims  extmet  of  the  intestines  of  the  victims. 

As  an  exaniph^  of  j^^usoninjir  by  utiutlar  ptdruain  may  Im-  cited  an 
outhrwik  <'anse^l  l>y  mussels.  This  iK'enrre<l  in  1  HST)  -m  \\  il!ielmf*hafen, 
(ic^nuany,  aud  involved  1!)  fM'i'sons,  who  were  seize<l  shortly  after  a 
meal  of  freshly  gatlien-il  nnisseJs  with  very  severe  symptoms,  which 
iuehidetl  nansea,  vomiting,  euustriction  of  tlie  thnmt,  dizziness,  trem- 
bling'^ diiitinisheil  eiwii-di nation  of  niovenuTU,  dilated  and  tuiresponsive 
pii|iils,  diffieuU  s|»eeeli,  and  cukhiess  and  nnnilnuss  nt*  die  extremities. 
Ver}'  sifon  the  letp*  beeanie  so  weak  that  the  patients  I'ouid  not  stand, 
Alxlonnnai  pain  and  ]inrgin(;C  weri-  absent.  Foin*  tieaths  oecurred  :  one 
within  twd  hours,  one  iu  threi-  and  one-half  hours,  and  two  in  five  hours, 
after  eating.  SjK^.-iniens  of  the  nntsst  Is  ^^ere  examined  by  Sulkowskl 
and  Briefer,  who  ir^ikititl  therelVoni  a  pt^main  t(t  wliieh  tliey  gsivc  the 
name  miffdotoxin. 

In  most  eases  of  ptomain  jM>isoning  the  tongue  is  eoat*^:!^  tliere  is 
grcii!  thirst  with  profuse  sweating  and  sidis'ati<in,  and,  if  the  eenti-.d 
nervous  system  is  invoIv(H;ij  the  evidenee  is  re^trieti'd  to  distiirb;niee  of 
sight — dilat<tl  pupUs,  diminished  reaetion  to  light,  ami  rarely,  amblyopia 
and  diplopia.  Pt0J<i8,  which  is  very  commonly  observed  in  the  forms 
of  food-poisoning  yet  to  be  eon.sidenxl,  is  never  observed  in  ptomain 
poisoning. 

The  ptfsluiorteni  ap[X'anine<'s  are  usually  those  of  more  or  less  severe 
gastro-enteritis.  The  mncous  nienibraiK'  of  the  intestinal  tract  may 
show  almost  nothing  abnormal  or  may  be  extensively  changed.  Hemor- 
rhages mav  or  may  not  be  ol)served  in  the  intestines  and  other  orpins. 
In  many  rasen  the  brain  is  anerniej  and  often  there  i>  eilemsi  of  the  huigs. 

Poisoning  by  Proteid-Toxins. — l^nsoning  by  protcid  tt>xins 
is  of  two  kinds  :  (1)  That  due  to  toxins  pr<Klnred  by  certain  sp-cies  of 
bacteria,  chiefly  anaerohir,  in  meats  and  *ish  tirigiiudly  wliolcsome  ;  (2) 
that  due  to  toxins  ])rt^senl  bi'fore  slaughter  in  the  tissues  of  animals  suf- 
fering wnth  se]>tie  disease. 

The  first  kind  includes  that  form  which,  for  many  yeairs,  has  been 
kuo\^Ti  as  f/Z/a/i/m/f/jf  or /*o/r/6>m,  from  the  fact  that  hundreds  of  cases 
were  tnuvd  to  sausages  {hotnftitt^  a  saus:ige).  In  view  of  our  present 
kj»owle<lge  of  the  stdjject  the  term  is  a  misnomer,  for  sausages  are  by  no 
means  tlie  sole  cause.     Indeenl,  the  laitbivak   that   led  to  the  Jisc<"»very 
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of  tlio  speiniic  or^nUm  (BfioUlus  botuiinufi)  ami  its  toxin  was  due  not  to 
sausages,  but  tn  picklt'^l  hum;  unci  tbe  same  train  of  symptoms  has 
been  caused  iv|KsiUnlly  by  d»h. 

In  lx)tiili:^m  the  <mset  otH.nirs,  as  a  rule,  between  twelve  and  twenty- 
fi)ur  liours  ixWer  oating.  The  shortest  reoonled  tituo  of  tmsot  is  thirty 
TJiiniUt^  ;  the  longt'st,  nine  d:iys.  As  a  ruKs  the  symptoms  liegin  with 
p'lK'i-al  diniHuufort,  enictiilimis,  nausea,  vomiting,  diarrhea,  and  alMlom- 
inal  pain,  amounting  s^jmetimes  lo  severe  colic.  Atlter  a  time  the 
diarrli<?a  ceasfts  and  is  suecewJcd  by  obstinate  tx>nstiixition.  Within  two 
or  three  <lays  symptoms  n^  more  or  less  profound  jMiiMiuing  oi*  tlie  cen- 
tral nervous  system  inaki:  tlu'ir  aiiixximiuv,  involviiiir  es|)ooially  the 
sense  of  sight.  They  inchide  dilat<xl  pupils,  pundysis  of  accomnnHla- 
tion,  araphoiliplopia,  amblyopia,  ptosis,  and  gIo.ssophar)'ngeid  iwndy.-is. 
The  mouth  Is  dry,  there  is  a  sense  of  burning  eonstrietion  in  the  throat, 
with  gnat  thirst,  which  wmnot  be  relieved  on  account  of  inability  to 
swaliow.  The  voice  is  hoarse  for  a  time,  and  then  is  wholly  lost.  All 
the  secretions  are  dimi^i^hed,  aud  some  are  snppi*v8sed.  The  skin  id 
dry  and  c<:»ld  ;  the  temiK^rature  usually  subnormal,  but  sometimes  high. 
The  puL?e  is  small  and  rapid,  Ijut  may  Ir»  slow.  Exhaustion  is  extreme, 
and  the  slightest  movements  arv-  made  with  grait  ditfieulty.  As  a  rule, 
constMousness  is  preserve*]  thnuigliout,  but  in  some  fatal  eases  light 
delirium  and  coma  have  come  on  a  few  hours  before  death.  In  case  of 
recovery  thi?  nervous  symptoms  gradually  subside  and  con\'ales<*eneo  is 
very  slow.  During  oonvalescemv  desquamation  of  the  skiti  and  falling 
of  the  hair  are  iii>t  nncMHumoa,  aud  relajises  may  (HH-urat  l«>i»g  intervals. 

Among  the  less  commi>n  symptoms  are  acute  nephritis,  paralysis  of 
the  bladder,  drowsiness,  insomnia,  dizziness,  numbness,  cramps,  oonvid- 
sions,  and  paralyser. 

Not  all  the  symptoms  mentioned  are  necessarily  ohser\'ed  in  every 
outbre:ik  ;  liut  in  any  single  outbreak  the  oommon  cause  excites  in  all 
the  vi(!tims  a  train  of  symptoms  in  rather  dose  jigrecmcnt^  the  diHVr- 
ences  being  due  Uj  idiosyncnitic  (pauses  or  to  differences  in  the  amount 
of  the  |>oison  ingesteil.  Duubtlt^s,  tt>o,  the  geucnil  <N>ndition  of  the 
system,  and  more  esjKv.ially  the  condition  of  the  mucosa?  of  the  digestive 
tract,  are  not  without  influence. 

As  an  example  t)f  the  tendency  to  relapses,  the  following  case,  re- 
[Kirttnl  by  R.  rXivid/  may  l>e  iMvi\.  Kach  of  five  adidt  memlM^rs  (»f  a 
family  ate  a  whole  raw  red  herring  in  the  l>eginninp  stage  of  decom|)o- 
sition,  but  all  di<l  not  suffer  to  an  equal  ext4*nt.  In  two  days  the  s<m 
wius  sei/e<l  with  loss  of  appetite,  disjigreeable  eructations,  diarrhea,  vom- 
iting, ilryness  of  the  throat,  and  genend  weakness.  Impn>vi*mciit 
iKHJumHl  after  twenty-four  hours,  hut  was  fbllowe^l  by  a  <'hange  for  the 
worse.  The  diarrhea  was  suisMMnh-d  by  ol»stiiiate  consti|Nition,  which 
yieldeii  finatlv  to  cathartics.  Five  days  later  the  sight  Ix'gan  to  In* 
affected.  First,  there  was  dimness  of  sight,  which,  afh*r  a  W(H»k,  was 
followefl  hv  double  vision.  Coincidentnllv,  he  ex|H^rieneeil  great  diffi- 
culty in  swallowing.  Then  the  cffe<*ts  U^gan  to  sul>side,  and  in  about 
>  DtrutiteA.  fHMi,   irvrAtfffweAr.,  1899,  No.  8. 
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ten  woek.s  he  recovered.     The  mother,  u^imI  sixty-seven,  ami  t!ie  father, 
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veiv  seize<i  n'.spt.'<Tivt'iy 
eating  with  ]>nK'tiealIy  tl»e  same  synii)t<.>nis  tlint  the  son  had  sh(»wn, 
Bi>th  reeoveretl  in  six  wet'ks.  The  daughters  uere  less  t'ortimate.  One 
WHS  seized  on  tlie  tliird  da)-  with  hiul  taste  in  the  mouth,  e^instipatiou, 
and  drynci^s  of  the  throat,  and  six  days  later  witli  dimness  of  sight, 
doulde  visioU;,  ]>aralysi.s  of  aeetjiuniotlutjon,  and  dys]>hagiu.  Five  weeks 
later,  owing  U*  inability  to  swallow,  ffWHl  was  iiUnKhiecd  by  nicatis  of 
tile  st<)tnaeh-tulK'.  There  was  pt<isis  of  tlie  riglit  eyelid,  then  of  both  ; 
tlie  voit'e  was  nasd  ;  the  jnilse  very  ?iniall,  but  not  very  rapid.  A  week 
later  the  Madder  heeunie  panilyzt'd,  and  in  a  few  days  there  were  addi- 
tio?ial  evtdenees  <j1' bladthr  and  aUlotninal  dislurbanee.  Tlien  impmve- 
meut  set  in,  and  in  the  eoiirse  of  six  or  seven  weeks  she  felt  perl'ectly 
well  ;  but  a  month  later  she  suftered  a  relapse  with  reap]>ejiraiiee  of  the 
original  syai]>toins,  whieh  persisli.^tl  in  wimc  degree  for  another  month. 
About  seven  months  from  tho  time  tiie  trouble  began  she  reeovered 
completely.  The  other  diiughtcr  was  seized  on  the  seventh  day  with 
symptoms  tliat  were  more  severe  and  varied  than  those  of  her  sister. 
IinjimvL'Uient  LegiUi  in  about  six  weeks,  but  sho  dien  bt-gau  to  sliow 
aitt-rniite  g;iins  and  losses  of  ground,  and  in  a  few  days  a  searlatiniform 
eruption  appeared  over  the  whole  Ixxly,  aeeonii»aniwl  by  albuminuria. 
Severe  pains  oec*urre<l  in  both  hyp(>clioudri;ij  with  lendi-riiess  in  the 
region  of  the  kidneys  and  epistaxis^  followed  by  disaj>peamnee  of  the 
rashj  slight  desipianiatJon,  an4l  iuiprnvemfut  of  vision.  Two  weeks 
later  tluj  t^'uderues^  in  thi'  region  (*f  the  kidneys  an<l  the  albuniiunria 
disap|)e4U\sI,  and  swallowing  lxH;ame  normal  ;  l)ut  at  the  same  time 
eaii'*rme  eompUailiims  lavurivd,  whieh  laste<l  live  months,  ending  in 
hv]terfni]iliy  oi'  the  heart.  Iii  tlie  meantime  she  t^uU'ereii  a  relapse  like 
that  t>f  her  sistvr,  arter  a  gem-nd  improvement.  Eiglit  mouths  from  the 
(tnset  ree^jvery  was  almost  eoiuplete. 

In  tills  «ise,  owing  Ui  the  fact  that  none  of  the  offending  fo4Kl  was 
avnilable  for  examiimtionj  no  baeteriologi<'  examination  was  [Hjssible,  but, 
from  the  siuiijjiritv  (^f  the  gi'iienvl  symptoms  to  those  aC  an  outbreak 
investig]it**d  bv  Vim  Krmengem,'  it  seems  ]mibabli'  that  the  euuse  of  the 
siekness  was  tlir  same  orgiinism  that  lie  is«)late<l  and  iiameil  Btu'lUna 
ftoltilinun.  This  he  obtainetl  InHu  a  portion  of  a  n»w  |iiekle<l  ham  that 
jHvisoned  20  persons,  .*?  of  whom  dii'^l.  Part  of  the  ham  and  other 
meat  from  the  same  nnimal  hail  Iw^eu  I'atc^n  from  time  lo  time  liefore 
without  (*aiising  any  ill  eflW'ts.  Tlint  whieh  caused  tlie  outbrtwk  was 
the  only  part  whieh,  during  the  months  that  had  elapsed  since  slaughter, 
had  betMi  immerswl  completely  in  the  piekling  brine.  It  presented  no 
abnormal  ap|)enmuee,  eonsidering  the  length  of  time  it  had  been  in 
pit*klt",  an<]  pive  off  no  iwlor  suggestive  of  pntrefrt<*tion  ;  but  it  had  a 
nineitl  snuU  and  :iu  unpleasant  taste.  The  uneiiten  jwirt  yieldeil  great 
numbers  of  au  atiaerobie  baeillns,  whieh  also  wj»s  foimtl  in  the  spleen  of 
one  of  the  victims.  The  meat  itself  and  aqueous  extntets  therec»f  pro- 
dace<J  in  animals  the  mme  tniin  of  symptoms  as  had  been  caused  ia  the 
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cousumers.  As  a  rule,  the  experimcute  ended  iii  death.  The  8i>ecific 
toxin  was  isolate<l,  and  il.s  study  pive  ni(»st  interesting  re.**ult,s. 

Autopny  ol'  two  of  iht*  victims  of  thi:<  outbreak  sh(iwc<l  hyperemia 
of  tlic  kidneys,  liver,  and  meninges,  and  extraonlinary  friability*  o(  the 
stomach-wallH.  In  one  ca.se  the  liver  showed  marked  fatty  degeneration, 
and  the  l)rain,  pinn'tiiorm  hemorriuigep*.  The  liver  and  kidneys;  yielded 
ae^tive  results  on  haeterioloiric  exanainution,  but  the  spleen  cont3iine<l 
gnait  numl)ers  of  the  bat'tllu-s  above  meutioneiL 

Not  all  ca.ses  of  toxin-poisoning  due  to  bact<.*rial  c*>ntarainativ>n  of 
originally  wholesome  meats  fall  luider  the  head  of  botulism,  fnr  other 
baetvria  than  the  anaerobic  RurUiiUH  botalintus  can  produc^e  tttxius  that 
may  cjiuse  e<|Ually  severe  symptoms  of  a  less  varied  chanicter,  without 
such  extensive  involvement  of  tlie  eentnJ  nervous  M'steru.  The  differ- 
ent speeies  of  Proteus,  for  example,  elalxirsite  j>owerful  toxins  tlmt  have 
been  known  to  eause  fatal  |X)irtoniug,  of  which  the  iollowing  «isi«  may 
serve  as  exajuples.  In  an  outbreak  rcfwrted  by  VV.  SillK'rsehniidt '  50 
persons  were  nuide  sick  by  saiisaj^  miule  of  p<irk  and  cow-beef  tliat 
had  appean-d  to  l>e  of  j^kxI  (piality  when  the  sausa^v  were  prci>areil. 
The  metlnMl  fo]lowt»d  in  niakiui^  them,  however,  wius  such  as  well  might 
lead  to  dewHnposition  and  invite  contamiimtiou.  The  purlieular  form 
of  sausiige  nmd*'^  whirli  is  known  jus  the  "  Ijandjager,"  is  highly  estw^me<l 
by  the  poorer  classes  in  Switzerland  and  elsewhere,  and  is  made  in  the 
home.  The  meats,  <!ommon!y  betrf  or  horsemcat  with  pork-fat,  are 
ehoppc*!  oo<irsch%  spice<i,  stiitted  into  casings,  and  then  privised  flat  for 
a  day.  Then  they  art*  smuknl  for  two  days  and  drie^l  in  the  air  for 
several  days,  at  the  end  of  whieli  time  they  are  ready  for  consumption, 
un(!ooked.  Not  unc^ommonly  they  hang  in  the  chimney  several  days, 
being  smokeil  and  heate<l  by  day  and  fren^zing  by  nigl>t.  While  the 
alternate  heating  and  freezing  cannot  but  Ik*  favurable  to  doconijXKsition, 
the  smoking  serves  to  mask  any  disagreeable  <^or  or  taste  arising  there- 
from. 

As  soon  as  this  particular  lot  of  sausages  was  ready  for  sale  they 
were  disprxsed  of,  and  thost*  who  ate  them  were  soon  made  sick.  The 
chief  sympU)ms  wen?  its  follows :  Very  severe,  partly  crnmpy,  abdomi- 
nal pains ;  very  pnitiise  <liarrhea,  tlie  stools  numbering  from  eight  t4) 
twelve  a  day,  and  in  OL»lor,  gray,  gret»nish,  and  yellow ;  vomiting  i)f 
brownish  watery  matter  ;  sunken  eyes  ;  great  ht*isitu«le  ;  tendcniess  over 
the  ablomen  ;  cramps  in  the  calves  ;  great  thirst  and  high  fever.  In 
g(»neral,  the  svmptoms  ap|>eanKl  on  the  day  af\er  etiting.  S*ime  of  the 
victims  recovered  in  a  day,  some  as  late  as  a  month,  but  the  majority 
were  sick  a  fortnight  and  were  fit  for  work  in  three  week>.  InonewiH' 
there  was  a  relapse  ;  the  victim  was  siok  eiglit<^»n  daysantl  then  retnrne<l 
to  his  work,  but  was  scizeil  again  with  the  same  train  of  symptrans  ten 
(lays  later.  One  man  who  ate  two  whole  sausages  euflered  no  inconve- 
nience whatever  beyond  slight  pain  on  the  following  day. 

One  young  man  of  eighteen  years  diwi  two  and  a  half  days  af^er 
eating.      When  Mxrn,  he  was  jiassing  grayish,  watm*  stools,  and  his  alvdo- 

*  ZcifMhr.  /.  Hjt*f.  M.  infekiiotutkmnkh,^  vol.  xxx.,  p.  828. 
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inni  \v!is  very  sonsitivr  ;  iiiilsc  vitv  small,  irn'p;nlar,  and  rapid.  Some 
li<)Ui*s  later  hv  wsl-*  iK'Urimis,  nnd  diirinjj:  thr'  iiifrlit  lie  collapMnl  niul  died. 
Aiit^>psy  slidwtti  a  spletMM)!' imrinal  siw,  swollen  nies<'iiU'rie  glands,  and 
liviRuviuia  of  tiu'  stuiuufh  aiul  iiitcstiiics.  Tlir  ^cllIick•^  were  nuich 
hWi)llt'n,  and  in  tlic  ileum  wore  st'voral  ureas  nf  cix»ftion.  The  other 
urj^aris  were  norinnl.  dieiuical  analysis  of*  tlu-  rmiaiiiinjr  sau^iap>^i 
siuiwtil  n**diin^  noteworthy.  liiU'torioiogie  extirninatinri  showed  the 
presence  of  a  nuniUr  of  s|Hries  of  Uicteria,  as  was  but  natural,  the  most 
proiuiuent  being  i'nAvaa  rnlt/ai-iit. 

Another  outbreak  that  involved  seventeen  ]>ers<)ns,  one  of  whom 
di(Ml,  was  traee<l  by  E.  Lfvy  °  t<»  Iluiisor's  protens.  The  symptoms  in- 
cluded seveiv,  biiwHly  dlaixliea,  nieleorinni,  emnips  in  the  «dves,  and 
slight  fever.  Tlie  dtri<'harg*'s  yielded  a  vindent  culture  of  the  orpin- 
Lsin  above  nientiontHl.  All  tlie  vi4'tims  ha<l  eaten  in  a  restaurant  where 
the  Tuejits  were  kept  in  a  ix-frip  nitor,  the  lx»ttuni  ol*  which  was  eovere<l 
with  a  slimy  bniwn  eoating  tfiat  had  an  unpleasantly  sw<*elish  smell, 
and  yieldetl  a  virulent  proleus  eulture.  The  sevcrrtl  eultures  gave  with 
animals  the  typical  picture  of  septic  poisoning,  and  steriliy^ed  cultures 
pnHhi(M.^l  the  siimo  resnlt-s. 

There  an-  eertaiii  |K)iiits  of  resemblance  l^tTveen  the  symptoms  of 
botulism  and  tlmso  of  pctjsoning  bv  bellad^mna,  stramoniiuii,  and  hyos- 
eyamns,  but  there  are  alstt  eertain  marked  difierenees  that  hinipliJy  the 
diagnosis.  Thus,  in  piisoiiiug  by  belladonna  and.  allied  plantt*,  the 
onset  is  rapid»  the  fare  is  flushed,  consriou>ness  is  lost,  there  may  1h^ 
deJirinm  anil  hallueiuations,  and  the  pulse  is  very  rapid.  In  gelsemiuni 
poisoning,  too,  then'  are  certain  resenibhnn^es^  but  it  runs  a  short  course 
to  death  or  recovery,  the  disturbance  of  aeeonimodatiiui  soon  pa^^ses,  and 
the  K<*t!retious  are  not  ntl'ecteil.  In  ]MHsoinng  by  conium  and  hellebore 
there  is  marked  salivation  instead  of  dryness  of  the  month,  and  in  the 
former,  pai*alvsis  of  the  lower  extremities  occurs,  and  is  f(»llowetl  by 
|Miralysis  of  the  upper  extremities;  and  in  the  latter,  there  are  C(>nvul- 
sions,  delirium,  stupor^  and  collapse. 

The  postmortem  npiM-amnces  in  botuli&m  inchide  nothing  characteris- 
tic, ("adaverii-  rigidity  apf>ears  often  verv  enrly  and  may  be  wry  persist- 
ent or  may  be  slight  and  tninsieiit.  (Amnuouly  there  is  markKl  hyjiere- 
raia  of  the  variouH  organs  and  especially  of  the  meninges,  bronchi, 
lungs,  alimentary-  tract,  and  liver.  The  mucous  membrane  of  the 
Ktomtich  is  frei|urn{ly  iiijcctcd  and  spaigy,  Tlic  spleen  is  K»metinies 
cnlnrgcil  and  cxtniordinarilv  sniY  and  friable.  The  liver  sometimes 
shinvs  tatty  tiegcneratiou,  and  tlie  kidneys,  hyperemia  and  small  infarc- 
tions. 

The  second  kind  of  poi.soning  by  pmteid  toxins  is  due  to  bacteria 
and  their  toxins  present  in  the  tissues  of  animals  during  life.  It 
was  pointed  out  as  early  as  187*5  by  IVillijiger  that  a  vert"  large 
pr!»portion  of  cases  of  fcMMl-[Miisoiung  was  due  to  eating  (he  flesh  of 
Muimals  sutfering  with  pyemia  and  scpticeuua,  and  his  statement  holds 
gcMHl  to-day.     In  the  {»onutncs  of  Europe — and   it  is  there  that  meat- 

'  Arch./.  ejTper.  Path.  u.  Fhafm.^  vol.  xxxiv.,  p.  842. 
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pMAoning  is  mitet  frequeutly  observcnl — tlii^  iHiihaiitrj'  and  |x¥3rer  clusses 
in  gencnil  have  not  thtit  abundance'  i»f  ntiinml  focid  timt  obtains  on  this 
side  of  the  \tluntit',  and  when  a  donieslio  imimul  is  sick,  appareutly 
beyond  nvn^very,  there  i.s  an  imviitive  to  take  ;nlvantii>^'  <>f'  the  o|>|mh'- 
tiitiity  to  ptit  it  Ui  a  nsi't'ul  purjxisi!  pjflier  than  hiitfer  a  ttital  hts?*, 
Natunil  death  is,  theretore,  iorestiilled  by  slaughter,  and  the  ni«it  in 
sold  for  wbu  it  will  bring.  ISIany  outbreaks  liave  been  traced  to  this 
Litilizntion  of  sick  <x)Wri  with  st»ptie  dis«iso  r<dh>win^  jmrtiirition  ami  of 
calves  with  specific  enteritis  aud  various  pyeniie  and  »eptie  disease!^. 
Van  Ennengem  has  suggt^3te<l  that  a  number  of  septic  diseajses  of  tliese 
aninials  are  grouped  eoramonly  under  the  gt-neral  heading  of  diarrhea, 
aud  he  ha,s  obtained  positive  residts  on  foe^Iing  the  flesh  of  i»ue  so  suffer- 
in;^  to  niiec  and  other  aniin:ds.  He  has  su(;ceetled  als<j  in  Ui>latinga  bacil- 
lus resembling  Gartner's  Ba^'Mm  mferitltlU  iv<A\\  the  boue-marmw,  aud 
thw,  on  inoculation,  was  found  to  Ciiuse  a  fatiil  enteritis.  In  a  large 
numljer  of  outbreaks  of  poisoning  by  disease*!  m*»at  bneilli  of  the  coli 
grou[),  which  pnxiuce  t4)xins  endowwl  with  remarkable  resistance  to  the 
inrtueace  of  high  tern i)eratu res,  have  been  is^jlattnl. 

The  sympt*)ms  of  this  class  of  aises  range  from  loss  of  appetite, 
vomiting,  diarrhea,  abdominal  pain,  headache,  prostration,  fever,  and 
chills,  in  mild  cases,  t^)  most  pmtbuud  disturbances,  often  resembling 
the  general  picture  of  Asiatic  cholera.  The  diM.'harges  are  sometimes 
watery  and  greenish,  sometimes  like  tlirise  iif  typht.»id  fever  an<l  cholera. 
Very  Iretpieutly  ttie  (irst  sUwls  are  extremely  oirensi\'e.  Sometimes  tlie 
case  rt^iemhle-s  :icute  arsenic  j^oisontng,  but  the  purging  commonly  pre- 
eeilfs  vomiting,  while  in  arsenic  |nnsoning  this  order  never  obtains. 
Fever  is  another  diagnostic  {n>int^  but  in  septic  meat-|Miisoning  the  t^-m- 
perature  is  not  necessarily  elevated.  Again,  in  arsenic  jKiisonhig,  the 
alxlominal  pain  is  violent  and  then*  is  burning  pain  in  the  epigastrium. 
Often  the  disorder  is  mistaken  for  typhoid  fever,  which  it  may  cJoscly 
resemble. 

Sometimes  the  onset  is  very  much  delayed.  In  one  large  nutbrenk 
the  majority  of  victims  were  seii5e<l  uithin  a  week,  and  the  r<'main<ler 
during  the  second  and  third  weeks.  Illustrative  of  this  elaAs  of  jwison- 
ing,  the  following  cases  are  given  : 

A  eow  sutfering  with  violent  diarrhea  and  high  (em|>eniture  mtis 
slaughtered,  declaro<l  unfit  forfoo*!,  and  onlensl  destroyed.  The  carcass, 
insteai^l  of  l>cing  destroyed,  was  stolen  and  made  into  minoe  meat,  which 
wa-s  eaten  raw  by  80  |Krsons,  all  of  wdmm,  even  those  who  ate  but  little, 
were  seize<l  in  from  throe  to  sixtt^n  hmirs  with  nausea,  vomiting,  and 
diarrhea.  S<:)me  had  high  fever.  The  in«*at  wasrxuniine^l  by  Kacnsc'hc,' 
M'ho  isolate<l  therefmm  a  bacillus  (Bavitfim  /i/WflWnw/*)  which  pn>ved 
to  be  pathogenic  for  animals. 

Van  Ermengem  '  investigated  an  outbroak  involving  a  large  numljcr 
of  persons  who  ate  thr  Hi'sh  of  two  sick  c:dvi*s.  The  syniptom>  were 
chiefly  those  of  gastro-enteritL) — severe  vomiting  and  <liarrhea,  fever, 

'  Zrifarhr.  f.  ifvff.  m.  1nffkfifm»krnttkh..  vn|,  x\\\.,  p,  .Vt. 
>  Hull.  He  i'A^<hi.  H"t/n)rti*  mitt  th  lirhjiqHf,  IWK2.  p.  1025. 
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iind  ^ront  prostratiou.  Fmin  the  sj>lL'en,  liver,  and  intestines  of  those 
\vln>  dm\  and  f'rxini  the  marrow  of  one  of  the  ealves  he  i.s<^>latetl  a  bacil- 
his  i^Biwi/iuM  Mooi'ftflfrncuMiM)  iniirh  like,  but  not  identical  with,  Giirt^ 
ner^s  liari/hiK  eitfrritniiM.  Cultures  tliereof  sterili/.('<l  l»v  lieat  causetl  in 
animals  the  same  train  of  symj>trjms  as  was  imMiiiecd  hv  living  cul- 
tures. 

An  <uitbreak  at  Cotta,  Saxouy,.invcstigtited  bv  Johne/  in  which  137 
persons  wen*  seize<I,  wa:^  traced  to  niwit  fVoni  a  con-  slau^hterwJ,  in  con- 
sequence of  an  intlanimatoiy  condifion  of  the  uilder^  six  days  after  sud- 
denly wasiuj^  to  give  milk.  The  meat  aii[K'ared  to  ix'  normal,  imd  was 
sold  on  die  day  atler  slaugiiter.  During  tlie  night  of  the  day  of  sale 
tile  first  cases  oecurretl,  and  simn  the  nmnbcr  rcnche<l  1*57.  In  the 
majority  of  cjises  the  disordiT  began  with  nausea,  vomiting,  diarrhea, 
hetidachcj  abdominat  pain,  intense  tbii*st,  restlessness,  antj  great  la.**si- 
tuilc.  In  one  ca.^e  there  was  a  premonitory  chill.  In  another,  tlte 
symptoms  began  with  difficulty  in  swallowing,  double  vision,  and 
anxiety.  In  many  cases  the  eyes  were  glassy  and  the  pujiils  widely 
dilated.  The  tongue  was  commonly  dry  and  coated.  Many  of  the 
vietims  were  clnldren,  all  uf  wlirnn  were  extraordinarily  w<'ak,  and  some 
!»ud  fever  as  high  as  KM.T^  F.  The  meat  was  eaten  niw  by  the  majority, 
and  either  cooked  or  as  brc»th  by  the  rest.  Joline  isolated  a  liacillus 
nmcli  like  (liirtnci'^s  from  the  meat  and  fnim  the  heart,  spleen,  and  in- 
testinal conteufs  of  one  of  those  who  died.  In  the  meat  it  was  not 
fonud  in  the  small  blood-vessels,  but  alone  or  in  chains  and  chimps 
between  the  lihrilhe. 

The  wcll-kmiwn  Manfifeld  caee,  re|>ort«l  by  Wesenbei^,*  and  quoted 
extensively  as  a  striking  instance  of  the  tlanger  of  eating  the  flesh  of 
sick  animals,  is  one  whi<'li  admits  of  considerable  iloubt  as  to  whether 
the  trouble  c^iusetl  was  due  to  the  eomlition  of  the  meat  at  the  time  of 
slanghler  f>r  to  contamination  thereafter,  inasmuch  as  thrwe  who  ate  first 
(►f  th<^  meat  *H(I  not  sntfer,  and  that  wliich  cauMtl  the  outbreak  was 
stoHMl  in  a  cellar  where  it  Fiad  every  opjMirtnnity  of  bccitming  inl'cctetl 
by  Mauser's  pnitcus.  The  meat  was  that  ol*  a  cow  slaughteati  in  cijn- 
setpience  of  traumatic,  pericanlitis.  Those  who  ate  of  the  c*Mvked  meat 
esenjM^l  the  ill  efltM'ts  that  were  snflcn'd  by  those  who  ate  the  raw  meat 
nr  the  partlv  iMHiki^l  liver.  The  syni|ttoms  caused  w<tc  as  follows; 
Vomiting,  diarrhea,  violent  hejidache,  abdominal  pain,  genenil  muscular 
x^'cakiK'Ss,  dizziness,  and  hissitndc.  Tiie  discharges  were  grwMiish  or 
brownish,  and  ahvays  extremely  offensive.  With  few  exceptions  the 
symptoms  abat<xl  within  from  tliree  to  five  davs,  and  all  th*'  vi<'tims 
recovers!,  with,  iw^'haps,  one  exception — a  child  who  was  not  known 
with  certainty  to  have  par1ici|>ated  in  the  feast.  Inoculation  cx|H'ri- 
nicnts  on  animals  with  l^ouillon  cultures  of  the  unconsunicd  meat  prrv- 
duecd  fatal  results,  and  autopsy  showed  enlargement  of  the  spleen, 
marki'd  injertion  of  the  small  intestine,  ami  redness  of  the  mcihinnry 
substance  <it"  the  kidnevs. 


'  XXI.  Jtt/tre»brr.  «.  'fns  ]iMu:irutliresm  im  Kbniprdch  Snchatn^  p.  101. 
'  Zritae/ir.f.  Hy^.  m.  infekt'tonskrtinlih.,  vol.  xxvtii.,  p.  484, 
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Poels  '  hurt  n.»|)tnto(l  an  outbiruk  due  to  meat  Irom  uu  up|«irL'ully 
normal  cow,  tTousiituu*!  by  ol  families,  memWrs  of  24  of  whioh  suf- 
feredj  whilo  tlii»5c  of  th«*  (»ther  27  I'seapwI.  Tlu*  unfK>nsiini(»d  mwit 
appearetl  t«»  U'  tmnnul  in  evdTV  way  even  after  eijj^lit  day.s  but  it  yielcle*! 
buoilli,  apparentlv  <_«i^lJ^^^^4  HacUhit*  nittrithiif*^  whleli  killtil  su.soeptible 
atnmals  witl»  svnipttnns  of  jmralysis  and  intestinal  laiuirrli.  The  organs 
of  the  experiraeutid  animwls  wore  p*>isonous,  even  when  hoile<l,  and  the 
t^ixin  wa.s  found  to  aet  with  undirninislieil  virtileufH*  u\\  lonj;  iHiiling. 
Sterilizeil  and  living  eultnn'^   wuis^hI  the  ?<trii('  M'niiitonis  in  e;ilve>. 

The  tir-^t  wuse  in  which  tfie  orjKanisni  known  an  Gartner* .s  bacillns 
was  proved  U*  l>e  the  ejiii^c  i.s  that  known  ti^  the  FrankenlmuMUi  •  out- 
break, in  which  iiH  pers<in3  were  made  sick  after  eatinjk;  the  flcj^h  of  a 
eow  slaujLrhtonMl  in  eonsequouce  of  seveiv  diarrhi.ti.  The  symptoms 
were,  in  genenil,  naiis<_'a,  vomitinij;,  diarrhea,  drowsiness,  iMzziness,  |>jiins 
in  die  extremities,  and  fever  that  in  some  instances  n-uchetl  104°  F. 
All  who  ate  of  the  niw  meat  were  seize<l  without  exception,  and  the 
.severity  of  each  att;ick  was  directly  in  proportion  to  the  armmnt  eaten. 
One  man  who  ate  800  trrams  w:w  soize^l  within  tw(t  honi*s  am!  di***!  on 
the  foll*nviiig  diiy.  Those  who  ate  of  the  cooketl  metit  fare<l  dirtereoily, 
for  they  did  not  suffer  dirwtly  in  pn^portion  to  the  amimiit  eaten,  and, 
imleed,  some  cseajjetl  entirely.  Some  who  ate  much  suffered  little,  and 
some  who  ate  little  siitTcre*!  much.  Some  who  ale  nothing  but  bntth 
suti'ered  severely,  while  the  nnmber  of  those  who  ate  tlie  cooked  meat 
without  injury  was  ML 

From  some  of  the  uneaten  meat  and  from  the  spleen  of  tlie  one  fatjd 
case  Giirtner  isolated  the  b-aeillib*.  Bacflltm  tnterU'tdiM^  which  lias  Ixm.mi 
proved  to  be  the  exciting  cause  of  many  later  outbreaks.  In  alln(^^t 
every  experiment  it  itauaod  sieknes",  and  many  of  tin-  animals  it-^l 
died.  The  oookwl  meat  and  tlie  broth  also  pnidueecl  like  etfeets.  The 
organs  of  the  uiiiiuals  showed  myriads  of  the  bacilli  in  the  smallest 
bhxxl-vessels,  antl  tlie  l>aeilli  were  shown  to  pn^luee  a  t^ixin  that  resists 
the  Iwiling  tein|>enitun'.  In  this  cMitbreak  nearly  every  victim  iiruler- 
weut  extensive  di'sipiaination  of  the  skin,  even  of  that  of  the  bomv 
surfaces  of  the  bauds  and  feet.  In  the  well-known  case  of  GatVkv  and 
Poak^  there  was  probably  a  double  jioistminji: :  first  a  ptomain  and  tluMi 
a  toxin  |ioisoniu);^.  At  leiist  tlO,  an<l  prolwiblv  ninre»  ]>ersnns  were  made 
sick  by  horse- meat  and  hoi's<'-siuis;it^'.  The  symptoms  came  on  shortly 
af\er  eating, — in  one  caise  witliin  a  half-hour. — and  compris4**l  nansi^i, 
hesuLiche,  alnlominal  |)ain,  borl»oryirmuH,  diarrhea,  dizziness,  tivudtlioir, 
and  jrreat  tliirst.  The  tempemtun'  rt»se  U)  104°  F.  Keeovcn*  iK-t-urretl 
within  a  short  time,  Hxnminatittn  of  the  meats  rcvadeil  a  bacilhid  that 
l)ore  rertziio  n'st-mblanee  to  (fnrtner*s. 

Giirtner  lias  (N>int4'd  out  that  not  all  |iarts  of  a  diseased  rarcass  are 
c<pially  pnsonous,  and  lliat  in  .S4»me  orjrans  the  s|HM'ific  Imrtoria  may  In* 
very    nimierous   and    in   others   they    may    U*    relatively    scarce.     The 

»   nWkhl.  r.  A.  3W.  7W***-  ''•  OrytrfMhmife,  lW»a.  vol.  H..  No.  8. 
'  CurrcMpitffinishl.  rl.  alhf.  hrzit.   X'rrfinA  mn  Tfturingm.  1888.  No.  9. 
•  ArbriUn  attM  drin  ka'tMrvltehm  (fenuHtihrxfMmte,  vol.  vi.,  p.  IfiW. 
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iiiruior  rruir^t,  iheivforf,  he  tlii;  tuoiv  jioiaoiiuus.  Tlio  hactoria  arc,  nioi'e- 
uver,  capalile  of  iiitiIti]»liL«tiuii  aftor  slaughtor  if  favoring  conditionB,  a>i 
of  ti.'in|K'iiitinv,  art'  piv.SLMit ;  and  thus  a  iv.w  piv^ent  in  tJie  ti^iics  of 
thv  auimul  iluriiig  life  may  iiicrt'aso  Ut  many  during  storage  iiiXer  *i«ith. 

la  nuiny  ca,";es  of  mait-|»oi.snniug  iu  which  the  cliaraoUn'  i»i'  tho 
oth'iidiiijr  material  was  Hurh  iliat  no  evidence  eould  Ik*  a<l<hiced  to  show 
Uiat  tilt'  auiinals  from  whieh  it  eame  wexQ  diseased,  haeilli  have  lK>on 
i-suhilitl  that  were  ideatieul  witli,  or  very  siniihir  tOy  that  wliieh  so  <»ften 
has  heeu  loimd  in  eii.se.s  of  outhreaks  due  to  M']>ti<'  meat, — (.  *'.,  Gart- 
ner's Bffcillufi  rnterilitfiji, — and  ilhistnilivi;  of  tliis,  the  iollowing  eaises 
are  cited  :  KarHnski '  lias  repjrted  the  case  of  a  man  who,  on  a  wager, 
ate  100  grams  of  meat  tliat  ha<l  heen  dried  in  the  o|>en  air  and  expose*! 
for  months  to  winil,  (hist,  and  niin.  In  two  hours  ]ie  was  seized  with 
nausea,  vornitini;,  iharrltea,  lieadaelie,  an4l  fever.  During  eonvaIe!*e<MK*e 
liesqtianuition  of  the  skin  (Mvurred  on  the  iieek  and  extremities.  From 
the  vomitus  and  Bt<xds  Karlluski  isolated  a  bacilhis  that  bore  a  close 
reseinblanee  to  Gnrtner's. 

Dr.  W.  N.  ParktT^  investigated  and  reported  an  outbreak  of  |>oison- 
ing  that  oeeurre<l,  hi  181*9,  at  Slictliehl  and  involved  24  i>ersons,  rang- 
ing in  age  from  two  to  eighty-nine  years,  of  whum  one  died,  after  ulxmt 
five  horn's,  of  convulsions.  The  cause  was  wmnetl  eorued-lKt-t,  ^^'lueh 
appeared  to  ho  somewhat  soft,  hut  was  deviiid  of  odor  !ind  abtuirmal 
!ast4'.  All  tlic^e  who  ate  of  it  were  s^^'i/otl  with  sym]»t4im.s  tliat,  in 
gK^nerid,  were  the  same,  although  iu  uidividual  eases  tliere  were  same 
slight  [HHailiarilios.  The  fnllowing  may  he  taken  as  a  fair  example;  A 
woman  of  thirty-live  ate  twa  ounces  tif  tlic  meat,  and  in  two  hours  was 
seized  with  sudtleu  faliitness,  dizziness,  and  drowsiness,  folhiwed  hy 
uiuisea  and  great  muscular  weakness,  espei-ially  iif  the  legs.  This  con- 
ilition  was  follow«l  sliorlly  by  }>ersistent  vomiting  ami  retching,  intense 
frontal  headache^  colic,  and  purging.  An  hour  later  she  collapsed.  The 
fjHM'  was  ]ialr  atid  l)athe<l  in  sweat;  the  wkiu  was  cold  and  rlammy  ; 
pidse,  small  and  niiml  ;  rcspinUit>n  shallow  ;  temperature  suhnornial  ; 
pnpils  dilated.  After  Iilt  stimiach  had  been  washed  out,  lier  geuend 
condition  improved,  liut  within  an  hour  she  collapsed  again,  and  the 
originiil  svmptoms  rcjipjienred.  After  a  second  washing  out  she  agutu 
iinpmvtHl,  and  on  the  Iollowing  day  she  ha)l  finly  a  slight  frontal  head- 
ache. 

The  only  fatal  eaisc  was  of  a  hoy  of  s(  vcii  wh*)  ate  ahimt  two 
ounces.  His  svmptoms  were  espeei;dly  severe,  eollapse  was  pn»iound, 
anri  he  rw]uirHl  i-f^nstant  HtinuilMtitnK  Ttm  hours  after  the  luist^t  clonic 
cotitractions  of  tl>c  licxnr  ninseh's  of  the  rurk,  ariris,  and  hgs  m-curnMl. 
These  were  violent,  nijuth  and  ahmist  rhythmic,  begimiing  in  the  luvk 
aJtd  arms.  The  eyes  were  iixe*l  and  staring,  and  the  pupils  widely 
<lilated.  The  convulsions  cejised  after  an  hcjur  and  a  half,  but  soon 
hegim  again,  rollaps*'  grndnaJly  dccjM'ned,  an<l  d^-atli  tHvun-ed  uJHiut 
ttfteeii   hours  after  seizure.      Autopsy   show^-d  i»nly  a  general   hyjH'remia 

»  OttfrnfhI./.  Bnktrrial..  etc.,  1889.  vol.  vl.,  p.  289. 

»  Brif.  Med.  Jour.,  Novenil«r  11,  1890. 


i 


TREATMENT  OV    F<)OD-POI«ONIN«. 


689 


of  the  atomach  uikI  intestines,  a  few  hemorrlmgic  erosions  of  the  gastric 
mucous  membrane,  and  cloudy  swelling  of  the  cortex  of  the  kidneys, 
with  a  few  strattered  ht-nioirhaires.  Bacteriologic  examination  of  the 
metit  revealed  Gartner's  bai  illns. 

Drs.  Wilkins<vn,  Asht^ni,  und  Durham'  have  reported  a  ca.se  that  in- 
volved more  than  oO  persons  who  ate  of  a  lot  of  imperfectly  cooked 
veal-pies.  The  symptoins  Ix-gan  in  from  five  to  fourteen  hours,  and,  as 
a  rule,  were  !*everc  (mm  the  start.  The  eliicf  nianife-statious  were 
severe  and  uucontn>llai)le  v* muting  aad  diarrhe-a,  aeoanpanied  at  first 
by  shivering  and  ibllowed  by  collapse.  The  dcje<?ta  were  at  first  gniss- 
ga>en,  then  <Lirk  t^freen,  and  highly  offensive.  In  very  few  cases  they 
oontairuH]  bltHxl.  The  seventy  of  the  diarrhea  inrrease<l  on  the  sec*ind 
<liiv,  and  in  one  instance  the  |xitient  wjis  pury:oil  forty  or  more  time>  in 
a  sing-le  day.  In  some  there  were  violent  abdominal  jmins  atid  in 
seveml  the  abdomen  was  swollen  and  tender.  Many  had  severe  pains 
in  the  liack. 

In  the  worst  cases  the  patients  became  semiooniatose,  restless,  and 
delirious  in  the  course  of  a  few  honi>i.  Oooasionally,  there  were  dis- 
Inrbauees  of  vision  that  hisU-d  until  the  temjK'niture,  wliich  ranged 
from  100°  F,  in  the  mildest  to  104.'*)°  F.  in  the  severes^t  wises,  became 
normal.  The  pulse  was  very  r:i]>id,  weak,  and  dicrotic.  In  many 
instances  the  patient  was  niarktilly  cyanotic  and  had  w>nie  diHitulty  in 
brenthinj^.  Many  had  her|H-  about  the  ll|>s  im  tlie  thinl  to  the  sixth 
day,  and  some  a  rash,  followed  liy  dcs(puunatiou.  Some  liad  urdm|)a, 
and  nt^irly  all  had  muscudar  {laln  and  stitfness.  In  the  severe  cases 
miivalesfHMKx.^  was  verk'  |)n»longe<l,  rixnuL^  Iwiu^  still  weak  after  three  and 
a  half  months.  Four  of  the  virtim>  diiil,  and  in  two  tu^^  aiitt){>sics 
were  (>ei'l'ornK^L  The  brain  snrfatv  showe<l  sliglit  congestion  ;  tlje 
small  int&stiue  ahowwl  w»ni,t«te<.l  piit^'ht»s,  wliieli  b*'came  larger  and 
more  numerous  hfwerdown  and  ilid  not  eorres|nmd  M'ith  Peyeys  pjitches. 
Till'  whoh'  liiwcr  thinl  was  highly  <^ongestiMl  and  eonlaiiiEMl  some  yellow 
diarrheic  Ikiid.     lieyond  these  a]j|M!ar.inr«rs  then-  was  nothing  not4'Worthy. 

The  mwit  that  niiLneii  the  troulde  was  from  an  ap|*arently  luydthy 
calf,  parts  of  wliieh  were  made  into  pies  by  other  jxTMins  whose  pnKl- 
uet  caused  no  disturbance  whatever.  But  the  baker  t^v  whom  the 
trouble  was  tnice<l  made  lf>0  pies,  which  were  bak*'<]  in  u*)i  less  than 
thrciMior  more  than  five  batches,  each  l>ateh  Iwing  alM>ut  iwciitv  minutes 
in  the  tiven.  A  study  of  the  whole  ease  h'd  to  the  eJ>nelusion  tliat  one 
whole  batch  wjls  insufticiently  c<K>kefl  and  that  the  <»utbreiik  Wiis  due  to 
the  presence  of  Gartner's  RaMUnx  cutentitiii*.  The  four  fatal  cases  were 
duo  Xi\  pies  that  were  two  or  more  days  old  when  eaten,  which  periwl 
rimst  have  allowiil  extensive  muttiplit^tion  of  the  organisms. 

Treatment  of  Food-Poisoning. — As  to  treatment  of  cases  of 
fi-MK!-|>oisoning,  the  «ises  cit^nl  show  the  im|>ossibility  of  laying  down 
any  genend  rules.  Natundly,  one  may  conclude  that  the  first  ste]^  to 
Ik*  taken  sliould  !<.x>k,  when  pitssible,  to  tlir  pnuupt  removal  of  the 
offending  material ;  but  as  will  have  been  notetl,  the  onset  is  often  so 
>  ptiMU  Urn/th.  Juntury.  IHW,  Hnd  firif.  MM,  Jour  .  Div«inber  17,  1»flR 
Vi.J..  II.-44 
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delayed  that  no  other  course  is  open  than  treatment  according  to  tfa 

peculiarities  of  individual  cases.     In  those  cases  in  which  the  symp 

toms  point  to  poisoning  of  the  central  nervous  system  it  is  obvious  thai 

until  the  subject  shall  have  been  much  more  extensively  studied  fror 

|.]  the  standpoint  of  pathologic  chemistry,  the  practitioner  must  be  oblige 

i  to  grope  largely  in  the  dark.     Saline  infusions,  hypodermically  or  intra 

]  venously,  may  often  be  used  to  advantage,  as  they  promote  the  moi 

■  rapid  elimination  of  the  offending  toxin. 

t  In  the  study  of  cases  of  meat-poisoning  it  is  noteworthy  that  mui 

,  ton  and  lamb  have  thus  &r  not  been  implicated  as  a  cause. 


PTOMAINS  AND  OTHER  BACTERIAL  PRODUCTS 
IN  THEIR  RELATION  TO  TOXICOLOGY. 


The  work  of  the  toxicolc^st  and  that  of  the  bacteriologist  overlap 
in  many  plac^.  In  fact  it  has  become  quite  necessary  for  the  toxicolo- 
gist  to  have  some  accurate  knowledge  of  l>acteriologic  methods  of 
study.  It  is  the  purpose  of  this  section  to  point  out  and  to  dwell  to 
some  extent  upon  those  subjects  that  concern  both  the  bacteriologist  and 
the  toxicologist.  It  has  been  stated  that  the  chemical  tests,  especially 
the  color-reactions  for  certain  v^etable  alkaloids,  may  be  simulated  so 
closely  by  certain  bacteriologic  products  that  it  l)eoomes  impossible  to 
distinguish  with  certainty  between  them.  If  this  be  true,  the  possibility 
of  mistaking  putrefactive  substances  for  vegetable  alkaloids  should  always 
be  borne  in  mind  in  making  medicolegal  investigations.  We  will  now 
proceed  to  the  discussion  of  this  subject  as  applied  to  certain  individual 
alkaloids. 

THE  TESTS  FOR  MORPHINE 

In  some  notable  trials  for  murder,  question  has  been  raised  concern- 
ing the  validity  of  certain  color-reactions  obtained  and  supposed  to  indi- 
cate the  presence  of  morphia.  In  fact  it  may  be  stated  that  toxicol(^:ists 
are  now  divide<l  in  their  opinion  concerning  the  nature  of  the  evidence 
that  must  he  obtained  before  the  presence  of  morphin  in  cadaveric  tissue 
can  be  considered  as  established.  There  are  those  who  hold  that  this 
alkaloid  must  be  obtained  in  crystalline  form  ;  others  believe  that  cer^ 
tain  color-reactions  obtained  from  amorphous  and  colored  residues  are 
sufficient  to  justify  the  chemist  in  swearing  to  the  presence  of  morphin. 
Some  of  the  instances  in  which  this  question  has  been  raised  may  be 
<liscussed  profitably. 

In  the  Songzogna  trial  at  Cremona,  Italy,  the  experts  seem  to  have 
confounded  a  basic  putrefactive  substance  with  morphia.  This  substance 
was  not  removed  from  either  alkaline  or  acid  solutions  witli  ether,  but 
could  be  extracted  with  amylic  alcohol.  It  reduciHl  iodic  acid,  but  in  its 
other  reactions,  as  well  as  in  its  physiologic  pro|K»rties,  it  bore  no  resem- 
blance? to  morphin.  In  frogs  it  arreste<l  the  heart  in  systole ;  this  does 
not  hap{)en  in  |x>isoning  with  morphin.  It  failed  to  give  both  the  ferric 
chhirid  and  the  Pellagri  test  for  morphin.'**    In  the  same  Ixnly  there  was 

*  (%>inpHm  pp.  456,  457,  498,  49{»,  500,  and  501  in  MM'tion  on  Alkalnidal  PoiMon. 

^  Th«»  IVllagri  t»»st  for  ninrj>hin  :  Thi*  (tulkstance  U  treated  with  hydnK^hlorio  acid, 
to  which  a  iitllf*  Htilphuric  aoid  has  been  added  and  the  mixture  minlerately  hwited. 
AftiTctHtlintj,  the  renidue  x*  mixed  first  with  a  dropof  hydroohlorio  arid  and  then  with 
It  !>li(;1it  <>x<'osK  nf  rt(»dluin  hirarbonate  ;  a  littlo  water  M  addnd  and  afterward  a  drop  or 
two  of  a  Milution  of  itHlin  in  alc(»hol,  when,  in  the  pir«enue  of  morphin,  a  green  color 
is  pHKlmMHl. 
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found  a  siil)shii»co  that  was  oxtra<'to<i  ('mm  alkaliiio  solutions  vvitli  etiier, 
and  that  tpivc,  with  hydrwIiK)!*!*'  arid  ami  a  ii-w  ditijts  *>t*siil[tlanif.  acid, 
on  till;  appliratinn  of  heut,  a  rwldish  residiie  similar  ti>  that  ohtninod  by 
thf  saint'  rwigiMit?;  with  c<Kloih,  Init  in  itf<  othor  tvaetimis  it  did  in>t  re- 
soniljlo  this  jdkahiid.      S*dini  clwirlv  <k'mt>nstnit<Kl  that   tlic  substance 


obtauK'U  Iroiji  ilus  \nn\y  was   tiett  mnrphni. 

Sonu-  yi'Uis  a^o  ihr  wriit'i',  in  inakiiij;  a  tt>xici>hipic  examination  of  a 
sttmnich  and  )ivor»  following  the  uicthiKl  of  Dragcndoffl'.  ohtiiined  in 
the  iimylic  alcohoi  uxtnu't  from  aikaliiu'  solulion  a  n-sidue  that  ^ve  \nth 
Dinro  or  loss  distint'tnoss  all  the  principal  roh»r-t<'sts  for  mt^rphln  ;  but 
failing  tn  iilitain  t-rystals  that  roidd  he  iilcntifitil  a.-  those  of  this  jdka- 
luid,  inorplnn  was  not  reported.  H nines,  wrtrking  with  the  .same 
material^  obtiiiuwl  similar  reactions,  hnt  he  alwi  was  unable  ti>  secure  the 
crj'stnls  and  made  a  negutive  refHirt,  Afterwarvl  it  was  fjuite  positively 
shown  that  drath  liad  bt-en  rau^tli  in  llus  <-ase  by  a  blow  on  tlie  back 
of  the  he^id  witlj  a  lieavy  pieee  <fi'  il^nl. 

In  the  Buehanaii  t*ase  in  Xew  York  the  symptoms  as  t<'>titied  to  by 
the  attending  pliynician  clcjirly  were  not  ineoinjMitible  witli  those  that 
might  Im'  due  to  disease.  The  i-henusts  tor  the  prostvution  swore  to  the 
]>re8enco  of  nuirphin  and  atrojiiii  in  the  deatl  body.  The  tt^sts  u|>ou 
which  they  relied  were  the  ortlinarv  eheinieal  ivaet ions,  and  the  tpiestion 
arose  as  to  wliether  or  no(  tiny  were  sullieiently  ilistinetive.  The 
writer,  iu  the  presence  of  tlie  oppising  exjwrts,  luad**  ilupUeate  tests 
with  a  solution  of  niorphiu  and  a  stilution  eoutaining  putivfaetive  prt»d- 
ucts.  A\'itli  tlic'si'all  (he  robjr-resietions  w*ti'  prodm-ed,  utul  the  exjwrts 
for  the  prosecution  decided,  after  seeing  the  tests  made  witli  the  two 
fluids,  that  morphin  was  present  in  the  one  that  actnnlly  contained  no 
nKir|»hin. 

Iiidit!,  skatol,  phenol,  anil  dtTivativ(^'^  of  these  IxHlies  nrv  constantly 
being  fiirnnii  IhiiIi  in  the  intestines  of  the  living  nuin  and  in  the  liver 
and  adjacent  tismies  for  5ome  time  after  dt^ith.  Several  of  these  sub- 
stances give  color-reactions  that  closely  resemble  those  given  by  moqihin. 
S>  great  is  this  resmiblanre  that  the  fonscientions  chemist  will  be  very 
careful  beion*  he  is  certain  that  lie  lins  obtained  fronv  tin-  (issuo  in  a 
t^ase  of  medicolegal  inquiry  |Misitive  evidence  o1'  the  pn^-ncv  of  mor- 
phin. I  have  stated  that  indol,  its  allies  and  derivatives,  are  present  in 
ileconipctsiug  tissue,  and  if  shoulil  be  further  stated  that  the  number  of 
indol  drrivativt's  is  bv  nn  iin-aivs  >niulL  Many  of  these  substances  give 
brilliant  <'olor-rcaclio]i-.  T1uT4'  has  been  some  ilifl'erence  of  opiniiin  as 
to  the  identiiv  of  indol  olitaimtl  by  putrefaction  and  that  wlueh  results 
from  the  reduction  f>f  indigo.  According  to  I^uinuiun,  neither  indol 
nor  skatol  originates  directly  from  pntteiils,  but  both  result  from  the 
def^impositiou  of  ii  sul^stan<'e  that  is  not  pmteit]  iu  eharactcr,  and  that 
is  s<»lul>h^  111  ether  eoutaining  uK-ohol.  Skatol  is  uictliyl-ind<»l.  Indoxyl 
is  an  easily  rUvoniposable  substance  giving  some  striking  eolor-reactions, 
among  which  may  1k'  mention(Hl  the  production  of  indigo-blue  with 
ferrie  ehlorid,  in  the  presence  of  a  trace  ol'  free  }iydr(M4doric  acid, 
Skatol  <'arlM»nie  acid  is  another  product  of  putrefaetioUj  Salkowski  hav- 
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ing  obtained  1.3  grams  of  this  substance  from  2  kilograms  of  moist 
fibrin  uftor  twenty-six  days  of  putrefaction.  Among  the  known  color- 
reactions  of  this  substance  Hopj>e-Seyler  mentions  the  following : 

1.  If  a  dilntc  solution  of  this  acid  (1  :  1000)  be  treated  with  a  few 
drops  of  pure  hydrochloric  acid  of  1.2  specific  gravity,  and  then  with  a 
few  drops  of  potassium  nitrate  solution  (0.2  per  cent.),  a  cherry-red  col- 
oration is  produced,  and,  later,  a  red  precipitate  falls. 

2.  If  such  a  solution  be  mixed  with  an  ecpial  volume  of  hydrochloric 
acid  and  then  a  few  drops  of  chlorinatinl  lime  solution  (0.5  i>er  cent.)  be 
addixl,  a  purple-red  color  is  produceil. 

3.  Treatwl  with  a  few  drojw  <>f  hydrochloric  acid,  and  then  with  two 
or  three  drops  of  a  very  dilute  solution  of  ferric  chlorid  and  heated,  the 
mixture  becomes  intensely  violet  before  boiling.  It  is  worthy  of  note 
that  skatol  carbonic  acid  is  non-volatile.  Skatol  acetic  acid  has  l)een 
obtaine<l  by  Nencki  by  the  anaembic  putrefaction  of  serum-albumui. 
The  aqueous  solutions  of  this  substance  give,  with  ferric  chlorid,  a  white 
cloudiness  that  on  warming  becomes  a  brick  re<l,  and  in  more  concen- 
trateil  solution,  fire  red.  Both  indigo-red  and  indigo-blue  may  be  formed 
by  the  oxidation  of  indol. 

Knowing  that  indol  and  its  derivatives  are  fornie<l  in  anaerobic  putre- 
faction, and  that  in  Dragendorff'a  scheme  for  the  separation  and  identi- 
fication of  vegetable  alkaloids  these  substances  ap]>ear  in  the  residues 
that  are  tested  for  morphin,  and  knowing  the  great  numl>er  and  variety 
of  color-reactions  given  by  thc^se  substances,  it  may  Ik*  asked  how  much 
reliance  can  be  placed  on  the  color-tests  for  moq>hin. 

Besides  the  indol  botlies,  certain  other  substiinccs  are  formed  in  the 
anaen)bic  putrefaction  of  proteid  substances.  Among  these  are  certain 
aromatic  comjwunds  due  to  the  putrefaction  of  tyrosin.  The  following 
may  l>e  mentioned : 

1.  Parahydrocnmaric  or  Parnhifdroxyphenifl-propionic  Ac'uL — This 
substance  gives  with  ferric  chlorid  a  distinct  but  evanescent  blue  colora- 
tion. 

2.  Parahifdroxypkenyl-acdie  Acul. — This  substance  gives  with  ferric 
chlorid  a  pale  greenish  violet^  which  s(X)n  cliangi»s  to  a  dirty  green 
color. 

Among  other  products  (»f  the  anaerobic  putrefaction  of  proteids 
I)hcnoI  and  jwrakn»s<il  may  ho.  mentioneil.  Phenol  gives  witli  ferric 
chl*>rid  a  violet  color,  while  |)arakn'sol  gives  with  the  same  reagent  a 
l>hi<'  coloration. 

In  order  to  ascertain  how  fiir  the  color-reactions  for  moq>hin  might 
Ik*  sinuilatcMl  by  the  prtHluets  obtaincHl  by  tiie  putrefaction  of  vis<t'ra, 
the  writer  has  made  the  following  exjK»riment : 

Five  kilograms  of  ox  liver  were  ehoj>|KHl  finely,  mixed  with  two 
grams  of  white  ars(»nic  dissolve<l  in  cjnistic  ]>otash,  and  placwl  in  a  large 
lM>ttle.  The  arsenic  was  added  in  this  ex|HTiment  Ixx^ausi*  the  Innly  of 
which  an  analysis  had  Imh^u  ma<lc  in  th<'  Buchanan  ease  was  emKtlmc<l  with 
arsenic  <linxrtly  after <h*ath,  A  glass  tuU*  InMit  at  right  angh*s  was  inserted 
in  the  (vnter  of  the  cork  of  this  lx)tth>,  while  the  other  end  of  the  tube 
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was  connoctod  hy  moans  of  a  short  j)itro  of  ruhUt-r  tnUiii^'  with  a 
Dreclwci  wash-bi>ttle,  Tlie  other  arm  of*  die  wa^li-buttUMvasconutiled 
with  a  receiver  fillet!  with  wattT,  The  rubber  connecting  the  large  bottle 
with  the  wasli-bottle  was  siipplu'ti  with  a  clamj*.  During  the  first 
fitioen  or  twenty  tlays  this  olanip  vva>  h-ft  f»|ieM,  and  a  larp?  amount  of 
gas  jmssetl  tlimuj^li  tin-  wasii-bottle  an<I  rollci^ted  in  the  receiver.  The 
tiuie<inring  which  gtLst^fntinuej?  to  bu  jriven  utt*  varies  acconling  to  tem- 
|)erature  ;uul  other  ctMulition.*.  However,  after  a  while  the  liberation  of 
gati  ccasps  nin!  the  water  rise,-;  in  the  r<'c<Mver,  al)st>rliinji;  tlu*  collected 
gas.  Wlu'ii  this  occniTeil  in  our  experiment,  (lie  Imlth-  eontaininf;  the 
tissue  ami  the  wash-lxittle  were  disconni^cteil,  and  tlie  clnnip  on  the  rub- 
ber tube  Mas  ehiseti.  By  this  time  the  cliopiHxl  liver  lia*!  lx.i'ome  suffi- 
cientiy  Huid  U*  alisorb  the  gas  jis  fa,st  as  it  was  forme<l,  and  in  aise  thf 
IwMtlcs  are  not  ilisconnrcted,  thr  water  in  tlu*  wash-lutttle  may  be  drawn 
back  into  (he  larger  l>ottle  ntnlaining  the  liver. 

Tlie  fermentation  was  allowtnl  t^t*  tMntimie  lor  thirty  days.  Then  the 
contents  of  the  bottle,  decideilly  acid  in  rvaclioii^  and  giving  c»fl' a  mlher 
pleasant  ethereid  4Hli»r,  was  jHHiriHl  into  a  large  dish.  A  considerable 
portion  'if  the  tissue  had  heroine  fluiil  by  this  time.  One  kilognmj  of 
this  decomposed  tissue  was  pla<'e<l  in  each  of  three  evaponuing  dishes^ 
and  these  were  marked  A,  B»  and  C.  T(»  B,  130  milligrams  of  mor- 
pliin  sulphate  was  added,  and  to  C  (he  sime  amount  of  morphiii  sul- 
pliate,  together  with  0.5  fif  u  gram  each  of  indol,  skaddj  and  phenol. 
Xo  addition  was  mudr  to  A.  Thesi'  sepiinitr  portions  wcrt-  i-jirriiil 
through  all  the  manipulations  reoommeuded  by  Dnigeudortl'^  in  his  proc- 
es»vs  for  the  separation  am)  recover}'  of  moqihin. 

To  fvu'h  100  c.e.of  the  Huid  o  v.t\  of  ^lilute  (1  :  5)  snl]>hurie  acid  was 
addiMl.  Then  500  r.c.  of  distiUcil  waler  was  adtlcd  to  rat*h  dish,  and 
these  were  kept  at  frrmi  40"^  to  50"  C.  for  {'iglit  liours.  Afh-r  this  time 
each  portion  was  tiltcrcxl  tlinjugh  a  plaitinl  filter.  The  fluid  jwussetl 
through  quickly,  and  formed  a  clear  bmwnish  tiltrnte.  The  filtrates 
were  cvapoi-atcil  at  50°  i\  to  (>00  e.c,  each,  and  Ibur  volunK's  of  absitlute 
alcohol  were  ailded  to  each  jwirtion.  Tlu^e  mixtures  were  allowinl  to 
stand  for  twelve  h(Hir.s^  and  in  esu4i  a  bnnvn  n^sitious  itrei-ipitatc  formed. 
After  tiltni*ion  the  alcohol  was  ^em^^ved  by  distillation,  a  latty  residue 
was  found  in  each  flask  on  the  removid  of  the  alcohol,  and  this  was  re- 
mifve<l  by  filtration. 

The  acid  solutions  were  then  thoroughly  shaken,  each  with  four 
V(^lumes  of  petroleum  ether.  The  etheiral  layers,  when  drawn  off  and 
evaporated  in  portions,  left  slight  residues.  The  ivsidru's  frrmi  A  and 
B  gave  no  reaction  on  the  application  of  the  cohir-tests  ihv  morphin 
mentioue<l  below.  Tbr  residue  from  f  showed  minulr  traces  of  indol 
with  uitrk^  acid  alone,  and  with  sidplmric  acid  containing  nitric.  The 
acid  solutions  were  next  shaken  with  benzene.  The  benzene  residues  gave 
no  response  to  the  morphin  tests  in  any  of  the  extracts.  Chloroform 
was  then  apjtlie^l  as  a  xflvent.      The  residties  thus  ol>taine<l  also  fiule<i 

>  Far  description  of  the  Dragendorff  procesa  wjo  p.  381  in  wction  on  General  Prin- 
ciploa  of  To\ioijl(»^y. 
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to  give  morphin  reactions.  The  acid  solutions  were  now  rendered  alka- 
line with  ammonium  hydroxid,  and  shaken  successively  with  petroleum 
ether,  benzol,  and  chloroform.  Kone  of  the  residues  obtained  by  these 
solvents  responded  to  the  morphin  test. 

The  alkaline  solutions,  having  been  subjected  to  the  above-men- 
tioned process  of  purification,  were  shaken,  each  with  five  volumes  of 
amylic  alcohol.  The  shaking  was  frequently  repeated  during  the  after- 
noon, and  then  the  mixtures  were  placed  in  separators,  and  allowed  to 
stand  for  eighteen  hours.  The  amylic  alcohol  extracts  from  all  three 
portious  evaporated  on  the  water-bath  gave  the  following  reactions  : ' 

Reagents.  A,  B,  C. 

Nitric  acid.  All  gave  a  lemon-brown  color. 

Sulphiu'ic  acid.  None  showed  any  change. 

Sulphuric  with  nitric  acid.  All  gave  a  lemon-yellow,  slowly  chang- 

ing to  a  pink. 

Ferric  chlorid.  All  gave  a  dirty  green. 

Iodic  acid.  All  promptly  reuuced  the  iodic  acid. 

Frdhde's  reagent.  All  gave  a  blue  color  without  any  violet. 

Sulphuric  acid  and  cane^ogar.  All  became  brownish  red,  changing  to 

a  wine  red. 

Portions  of  the  amylic  alcohol  extracts  allowed  to  evaporate  spon- 
taneously showed  the  same  reactions  as  those  given  above. 

The  remaining  portions  of  the  amylic  alcohol  solutions  were  now 
shaken  with  distilled  water  acidified  with  sulphuric  acid.  After  separa- 
tion, portions  of  the  amylic  alcohol  were  evaporated  and  subjected  to 
the  above-mentioned  tests,  with  negative  results  in  each  case.  This 
shows  thjit  amylic  alcohol  does  not  dissolve  from  acid  solutions  the  sub- 
stance or  substances  interfering  with  the  morphin  test. 

The  acid  aqueous  solutions  of  A,  B,  and  C  were  again  rendered 
alkaline  with  ammonium  hydroxid  and  shaken  with  amylic  alcohol.  The 
residues  from  these  amylic  alcohol  extracts  were  evai>orated  and  sub- 
jected to  the  following  tests  : 

Reagents.  A,  B,  C. 

Nitric  acid.  All  became  lemon-yellow. 

Sulpliuric  acid.  No  change  in  any.' 

Sulphuric  with  nitric.  All  became  lemon-yellow. 

Ferric  ohlorid.  All  became  bluish  green. 

Iodic  acid.  All  promptly  reduced  iodic  acid. 

Frohdc's  reagent.  AH  oecame  hlue  with  a  faint  and  evan- 
escent purple  in  B  and  C. 

Fellagri'fl  test.  All  responded  promptly. 

The  alx>v(^nicntion«l  experiments  convinoe<l  the  writer  that  the  tests 
for  morphin,  !)y  following  the  scheme  of  Dnigendorff,  are  not  trust- 
wortliy.  Xatunilly  tHe  question  arises,  wliat  is  the  nature  of  the  suIh 
stance  or  substances  that  give  these  coIor-n»iicti<>iis.  It  has  already 
Ihh'u  liintod  that  indol  with  its  allies  and  derivatives  is  accountable  for 
many  of  tliest*  n«ctions.  The  pn>l>abilitios  in  favor  of  this  may  be 
briefly  stato<l  as  follows  : 

*  C(»inpare  (*hcMnioul  Ti'^ttt  fur  Morphin,  p.  497  et  acq.^  in*  section  on  Alkaloidal 
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1.  GeruLs  thut  jjiijiluce  irulol  uiiJ  it.s  JiTivativert  iiro  e(Hi,<;ta»t  rcpre- 
Bentatives  of  tht'  bactorial  lldni  of  llw  u]t]R'r  portion  of  thu  small  in- 
U'stim'.  TliiTtj  an-,  iriiitiy  imlnl-foi'miii^  ^'i-rnis,  and  wliilv  smmk'  of  these 
may  Ih^  prt'Sfiit  in  any  tissue,  llicy  an*  I'crtainly  jiB'siTit  in  liralth  and 
ill  tlis4'asc',  ilurin^  lift.'  and  aftrr  cU-utli,  in  l>oth  tlic  >'mal]  aiu)  tiie  large 
ink'r^tiiic  of  iiKii]  and  otlu-r  animals. 

2.  Indul  and  It.-!  ilcrivatives  an*  jjitxlucts  of  anaf^obic?  put  refaction, 
and  tliis  acruiints  for  tlie  fact  that  tlir  rrai^tions  roforrcd  to  ahovc  are 
not  familiar  to  tlntsi^  toxicnlogi^is  who  iiavt'  oxjterinienttii  widi  tissues 
uI1(»w(h1  to  putrefy  in  the  ]>rtfK'nf*t?  ui'  oxyg(^n. 

It  was  fr(»ni  a  holiif  thut  indol  and  its  dtTivntivos  had  h(*en  in  some 
insiancvs  mistakt-n  fur  nnn'jthin  that  the  writi-r  >vas  Inl  to  add  those 
auhstances  to  one  [Miftiim  ot'  tissue  in  tlio  experiments  meniiiHu^l  above. 

Assistt^l  hy  \h\  Hon^htoii,  the  writer  nmde  some  ftirther  exj>ori- 
mcnts  with  indnl  obtain*^!  frojn  different  sonrees.  The  samples  of  indol 
use<l  in  these  ex[>erinients  mny  1h*  ^rnnij^M^I  as  fultows  : 

Nu.  1.  This  was  prepaivd  some  yt^ir>  ago  hy  the  writer  from  de- 
eonipasin«r  panereatie  tissue.  It  is  a  bro\vn»  griuudar  substance,  antl  is 
jirobabiy  not  cljenueidiy  juire.  This  taet,  however,  diK?s  not  unfit  this 
samjile  for  exjwrinientrt  <.pn  tlu*  juiint  under  consideration,  because  any 
impurities  that  it  may  ctuitain  orij;inateiI  in  the  decom|Kising  tisisUe,  and 
nniy  lit-  pre,s<'nt  in  the  same  substance  obtainetl  from  like  tissue. 

No.  2,  obtainetl  fmm  Merek.  The  onler  was  simply  At  "  indol," 
without  any  speeifii-ations  whether  it  should  be  synthetic  or  putre- 
factive.     It  is  l)rownish  nil  in  color. 

Nr»,  ;?,  i>btjilned  from  Schiichardt,  and  onlcral  as  synthetic  indol, 
Avhieh  it  nndiiuhtedly  is.      This  sample  is  white  and  in  Hakes. 

No.  4,  obtained  from  KaltJKium.  Putrefactive  hidol  wa.s  ordered, 
and  the  label  is  simply  "  indol  "  ;  tins  samjile  consists  of  wliite  Hakej?, 
Tiiese  sajnples  were  submitted  to  the  Ibllowing  tests  ; 


Ebaoskt. 


Mltrlc  Mid. 


Sulphuric 

UP  ill. 

Sul^ihurtc 

«ci(l  wltli 

iiitrifi  arid. 

Ferric  chlo 

rld. 


IfKili"  arid. 

FruhiJi;'!!  rr- 

■gent 


Ko.I. 


niuish  black 
with  violet 

U»nlL'r. 
Yellowish 
(TTcen. 
Same  as 
with  nitric 
acid  uldnc. 
NorhaiiKcat 
flrit.then 

ffTvenlsh 

Mue. 

No  reaotion. 

lifHldNh. 

then  dark 

blue. 


NO.Z 


Rcddlah  brown. 


Brown. 

Same  r»  with 

nitrif  ftcld 

iilnnt*. 

No   chance    nt 

f\nt,  tbt-n 

Ixranto 

grccnif>h  blue. 

No  reiic'tion. 
Uiddinh,  then 
ETceniBh  blue. 


Ko.8. 


ReddLaU  brawn. 


Greenish 

yi'IIow. 

SnnK'  lilt  with 

nitric  arid 

alcnf. 

Nil   chiiDRc  at 

Aral,  (heu 

heCATOV 

ercenlsh  blue. 


No-i. 


Beddteh  brown. 


Browniah  red. 

Same  an  with 

nitrir  ac-ld 

alone. 

No  chanjcc   ftt 

flnl.  theu 

iM'ciimo 

greenish  blue. 


No.  5. 

Pur«  morphln 

Bulphate. 


N<"  rwu'tlon.  No  reat'Uon. 

KrddlRh.  (hen      Iti-ddlith,  then 
rreenlflb  blue,     greenish  blue. 


Brownish  red, 
paivlnp  into 
lemon-ye-now. 
Faint  yellow. 

Brownish  red. 


Blue. 


Reduced. 
Turple,  then  blue. 


AVhile  it  wouhl  lie  perfectly  ea*iy  to  distinguish  pure  inorjihin  from 
either  indol  or  skatol  or  any  of  their  dnivatives,  it  must  be  admitted, 
fn>m  the  results  of  the  experin»ents  aln-ady  ^letaihil,  that  the  .reparation 
of  morpbin  from  deoompo.sing  tissue,  and  its  identification  by  the  methods 
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now  generally  eniploywl,  are  s^o  unwrtain  that  no  great  reliance  can  he 
given  tliem. 

Anotlier  noted  ease  in  which  the  tests  for  mori>hin  have  been  calleil 
into  (juestion  is  that  of  IJrbino  de  Freitas,  which  occurred  in  Portugal 
in  1H93.  The  exjK'rts  for  the  proi^ecution  re|H>rted  the  presence  of 
niorphin,  narcein,  and  delphinin  in  tlie  tissues.  The  exjK*rts  for  the  de- 
fense offered  the  following  criticisms  : 

(1)  That  the  chemical  examination  of  the  viscera  was  made  at  a 
time  when  putrefaction  was  well  advanced.  (2)  That  amylic  alcohol 
was  used  in  extracting  the  alkaloids,  and,  moreover,  that  the  amylic 
alcohol  was  not  pure  ;  that  it  contained  many  basic  substiuices,  and 
possibly  furfun)l.  (3)  That  the  niethwl  usetl  by  tlie  prosecution  in  de- 
tecting the  presence  of  morphin  an<l  narcein  in  the  urine  was  defective. 
(4)  That  the  physiologic  results  obtained  with  the  syrupy  extracts  did 
not  show  the  presence  of  vegetable  |>oison.  (5)  That  the  color-reactions 
obtained  for  the  alkaloids  mentioned  were  not  sufficient  to  enable  one 
to  make  a  positive  statement  concerning  their  presence. 

The  controversy  l>etween  the  experts  on  the  two  sides  of  this  case 
finally  involved  most  of  the  prominent  toxicologL<ts  of  Europe,  inas- 
much as  the  evidence  was  submitted  and  testimony  obtained  from 
these. 

As  in  the  Buchanan  trial,  much  stress  was  given  to  the  employment 
of  amylic  alcohol  in  the  Portuguese  case.  In  regard  to  this  solvent, 
Beckurts  afHrmed  that  it  is  tlie  l>est  solvent  possible  for  putrefactive 
substances.  He  adds  that  it  is  difficult  to  remove  all  traces  of  amylic 
alcohol  from  its  residues ;  that  thest*  residues  give  many  color-reactions, 
and  that  the  employment  of  these  residues  in  physiologic  tests  is  likely 
to  lead  to  em.>r. 

Bischoff  and  Brieger  state  that  the  use  of  amylic  alcohol  as  a  solvent 
in  toxicologic  work  is  likely  to  lead  the  analyst  into  error.  Further- 
more, they  claim  that  amylic  alcohol  gives  residues  that  are  purified 
with  great  difficulty.  In  conclusion  on  this  j)oint  they  recommend  that 
amylic  alcohol  should  not  be  employed  in  toxicologic  research. 

The  above-mentioned  German  experts  furthermore  state  that  the 
impurities  in  amylic  alcohol  |>artially  at  least  explain  the  color-reactions 
and  the  results  obtained  in  the  physiologic  exj>erimeuts.  They  think 
that  these  impurities,  together  with  (vrtain  other  substances  extracted  by 
th'.»  amylic  alcoh<»l,  led  the  Portuguese  chemists  into  the  erroneous  con- 
clusion that  they  ha<l  obtnintnl  evidence  of  the  prt^sence  of  morphin, 
narcein,  and  delphinin.  The  Portuguese  experts  replitnl  that  the  impuri- 
ties siiid  to  l)e  in  the  amylic  alcohol  wen*  imaginary,  and  they  think  that 
they  provetl  that  the  amylic  alcohol  us<h1  by  them  <lid  not  contain  any 
impurities,  by  cva|>orating  some  of  this  alcohol  and  stu<lying  some  of  the 
residue  thus  obtained.  However,  this  pn>of  thn^s  not  amount  to  much 
Ih'cjuisi*  the  impurities  in  amylic  alcohol  when  mixed  with  residues  ob- 
taimnl  by  the  extraction  of  organic  material  will  give  ver}'  different  color- 
rejictions  from  the  residue  obtain<H!  by  the  evaporation  of  the  amylic 
alcohol  alone.      It  was  assert^xl  by  the  (lorman  experts  that  the  re- 
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actions  cihtaiiKHl  Uy  the  Portiit:iu^s<'  ciiomistH  with  Fr«">h(k''tf  rca^nt  and 
with  ferric  oiihjnd  iniglii  !r-  thu-  t**  jnTidin  biisos.  The  Portuguese 
ex|>crtn  ausweixnl  this  bv  stating  that  ueither  of  these  reagents  gives  any 
color  witli  pvrirlin.  This  agtiin  ^-hows  their  laek  uf  knf»wle<l);c  on  the 
siil»i<rt  hrriiuse  th<  v  ( uiiiil  not  [xt^slhlv  Imve  exueriiiieutetl  with  anv 
hiri:*.'  number  nf  pyridiu  bases^  the  exaet  nature  of  many  of  whieh  is 
^till  uukuavvii. 

The  Portuguese  experts  clainie<l  to  have  extracted  morphin  and 
narcein  fn>m  urine  l>v  first  shakinj^  the  acid  iiriiu^  witli  amvlio  alcohol 
in  order  to  remove  urea  and  bile  acids,  aniJ  thtii  rcntieriiig  the  urine 
amnumiacal  and  ap.\\n  i'xtnutinj^  witli  aniylic  tdcohol.  The  German 
ex]x?rts  criticized  this  nicthtKl  ami  state  tliat  in  this  way  substances 
might  be  obtained  from  nortjial  urine  that  would  give  some  of  the  cx>Ior- 
reaetis^ns  stipposod  to  be  Jmlicative  <if  tSic  presence  oi"  niorpliin.  In  re- 
gard to  the  results  olitained  by  inji'<tin^  tin*  aniyHe  ah*ohol  extract  into 
fn>gs  Beekurts  states  tlmt  siicli  a  rcsitbie  ndglit  contain  |H)t;i>h,  ammonia, 
pyridin  bases,  and  ptoniains»  antl  that  the  results  obtained  in  the  experi- 
ments with  the  frogs  might  have  he**n  due  to  one  or  more  of  the^c 
substances. 

The  P()rtnguet!e  experts  relied  for  their  tests  for  narceiu  upcm  the 
formation  of  a  bine  precipitate  with  the  dtuible  iodid  of  jKjtassinm  and 
zine.  In  rogard  to  this  test  the  German  experts  state  that  with  0.1  of 
a  inillignim  of  pure  narcein  this  tt^t  nu^lit  Ik-  of  inijvortance,  but  when 
applied  to  an  impure  extract,  tlie  test  is  without  value. 

The  Portuguese  exjH'its  relied  for  their  evidence  as  to  the  presence 
of  morphin  uimju  the  iodic  acid  reaction,  the  test  with  FrtVhde'n  rt*agent, 
tlie  test  with  I^afoiiV  reagent,^  anil  the  eviden(?e  of  alkaloids  in  the  residue 
obtained  by  the  use  of  (lie  general  alkaloidal  reagents.  The  German 
ex|>crts  state  tliat  the  reaction  ior  mnrpliin  wi(h  ferric  elilorid  might  be 
due  to  snudl  <|uantities  of  jtynH'-atwrhin  or  kresol  or  li<miogeutit;inie  acid, 
all  4)f  whieh  substances  may  l>e  found  in  normal  urine.  They  also  state 
that  certain  substances  in  n(»rmal  urine  may  give  llie  nitrrphin  rea4'tinn, 
or  fine  very  similar  io  it,  wjlh  iodie  ucid  and  with  Vrohde's  reagent. 
In  reganl  to  the  'un.\\v  acid  test,  liecknrts  states  that  this  ivaetion  may 
be  obtainc^l  in  every  toxicologic  examination.  Furthermore  he  states 
that  the  col  t>r- react  ion  with  Frohde's  reagent  is  not  ehanu'teristie,  and 
that  it  may  be  pnnluced  by  many  glueosids  and  by  certain  e«»loring 
substances. 

In  regard  to  the  test  for  ch-lphinin,  Blsehoff  and  Hric'ger  state  that 
this  alkaloid  cannot  be  obtaintMl  by  Dragendorfl^'s  method,  inasmuch  afi 
it  wtiuld  be  di\stroye4l  by  the  minerrd  neids  and  other  reagents  used  iu 
this  nieth^wb 

The  Portuguese  chemists  elaini  tliat  thev  obtained  200  milligrams 
of  vegetable  a]kaloi<|  by  the  method  em]i]oy4'<L  The  opposing  experts 
state  that  if  this  large  amount  of  alkaloid  had  been  obtained,  the  Portu- 
guese exjM'rts  shoidd  have  exhibited  s^ime  of  the  alkaloid  in  the  trial  of 

'  Lufon'ti  rt*flgent :  A  solution  of  1  gram  of  ammonium  selcnitc  in  20  o.c  of  fitrong 
salphurii'  add. 
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the  case,  inasmuch  as  this  amouut  would  Imve  been  more  thun  they 
need  to  have  used  in  their  tests.  The  answer  to  tliirt  i^  tbjt  other 
chemists  have  alrt<>  ohtjiineil  large  amounts  of  vejj^table  alkaloids  in 
toxicologic  cases.  IVnwhrt  claimed  to  have  is^^latcd  14s  milligrams  of 
stn^-chnin  from  510  ^ranis  of  visoem  in  a  nKHlimlepil  (^-a^'.  Rowan 
states  that  he  isolate^l  10(i  milligniins  of  the  same  alkaloiil  from  1920 
grams  of  tissue.  Stas,  in  the  c^'lehrated  IkKiirmC*  uiee,  n'|xirted  the 
timling  of  an  enormous  immunt  of  iii(N>tin.  In  one  mse  DnigeudortT 
re])<irted  (hat  heobtainul  m*»ro  than  A  gram  of  moqihin  from  420  grams 
of  tissue. 

The  question  whether  or  not  a  chemist  should  \w  exi>ected  to  obtain 
any  of  the  alkaloids  in  medicok^l  cases  in  suftieient  t|uantity  to  enable 
him  to  exhibit  the  p.nson  iu  court  is  an  interesting  one.  The  writer  is 
inrliued  to  think  that  this  is  not  in  all  cjises  |)ossible.  However,  when, 
as  in  the  case  under  diseiLssion,  the  amoimt  is  large,  the  chemist,  iu  order 
to  protect  himself,  should  be  able  to  exhibit  the  |)ois«>u  in  court.  Xo 
one  questions  the  desirability  of  offering  such  evidence  in  cases  of 
{MUsoning  with  iiu'taHii'  substances,  but  when  a  vegetable  alkaloid  has 
l>een  used,  the  ilitlieiilty  of  obtaining  the  alkaloid  in  a  state  of  perfect 
purity, and  the  small  amount  of  tlie  poison  usually  obtamed,  render  the 
requirement  of  such  an  exhibition  (juestionable. 

In  a  review  of  the  above-mentioned  case  Husemann  thinks  it  quite 
certain  that  the  Portuguese  ex|wrtvS  mist<M>k  imtrefa^'tive  prmlucts  for 
vegetable  alkaloids.  Dragcndttrtf,  wIkwc  nutliod  the  lV»rtuguese  ex- 
|>erts  employed,  agreed  with  their  opponents,  and  gave  it  as  his  opinion 
that  putrefactive  suhstaiires  hail  l>een  mistaken  for  veget:ible  alkahtiils. 
8tepheus<:^n,  of  London,  and  Lewin,  of  Berlin,  eame  to  the  same  con- 
chisi<m. 

I  have  presented  the  medicolegal  u^timony  concerning  this  Portu- 
guc»s4'  ease  in  some  detail  [MH-jmse  I  have  long  lielieved  that  the  methods 
now  relied  upon  for  the  detection  of  morphin  in  m*^licoIeg:il  cases  is  not 
tnistworthy.  It  is  an  interesting  fact  that  the  criticisms  made  by  the 
writer  njMiri  ihc  cx|)erts  for  the  prosecution  in  the  Huchanan  case  are 
almtiHt  i<Icnii<^i!  with  those  made  by  the  distinguished  t4txicoh>gists  of 
Europe  in  the  Portuguese  case. 

CONIIN. 

In  quite  a  numl)er  of  trials  for  numhr  the  evidence  fx>nceming  the 
presence  of  coniin  in  the  tissues  has  Ixt-n  brought  into  question.  One 
of  the  most  cclebnitcd  of  these  is  known  as  the  Bnmdes-Krebs  case» 
which  was  tried  in  Braunschweig  in  1S74.  Fnim  the  tissues  snbmitte«l 
to  them  two  chemists  obtaine<l,  in  addition  to  arst^nic,  an  idkaloidal  sul>- 
stance  that  they  pPonounoi<i  coniin.  The  distingntshctl  toxi(N>log!st, 
iMtOj  was  called  upon  to  make  n  further  examination  of  thi*  subjstance. 
He  re|virte<l  that  it  was  neither  coniin  nor  nic<»tin,  nor  any  other  vege- 
table alkaloid  with  which  he  wa-*  ac<piainlc<l.  He  convert^Ml  it  into  an 
oxalate,  dissolvcnJ  it  in  alcohol,  cvajH)nite<l  the  :dc(»ht»l,  diss«»lveil  the 
residue  in  water,  rendereil  this  s4»Iution  alkaline  with  |M>tttssium  hydroxid, 
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and  i-xInK'teil  tin:  Ihim?  willi  |>etr(>U'iiiii  rtlicn  On  eva[>oratiou  of  tLis 
KiiivL'ut  the  MilKstautH'  ajjixjurttl  as  a  l>rijrht-yi'llo\v  oil  that  Lad  a  slroug, 
uii|»!eiu^int  mior,  liitJering,  however,  (|uile  markcHlly  from  that  i>f  couiin. 


It 


wa^i  :^tr<)ll)l;^v 


ilkal 


ir»o 


and  had  an  iiiteiisolv  l>itter  tiistc     Atordiuar%' 


trinneniUire  it  was  volatile.      1' 


>ni  its  a(|UCi>»ift  s<.diitions  it  was  preelpi- 


Iii   th* 


s  oi   g:onij  |)iaL]iiuiii,  aiKi   iiuTcurv.      in    iiiesi;   roao- 
iiicotiu,  Ijut  it  ditfl-R-d   wholly   from   this  alkaloid  in 


latwl  hy  the  ehlorids  of  gttld^  pi 

tioris  it  re.sembleil 

the   douhle    refractive   and    erystalliiie    eharaeter  of   its   hydnH-hlorid. 

With  an  ethereal  sohitinn  of  iodin  tliis  suhstaii*-edid  not  ^ive  the  Rous- 

siii   lest   for   nieotiii,  hut,  insteiid   of   the   lon^^  niby-rtH.1   crystals,  there 

apjH'arwl  .sinalt,  dark-<ri'L'eii,  iiredle-shajietl  erystals. 

This  imkiiown  substauee  was  found  to  be  markedly  poisonous.  Seven 
ceiiti^raiiis  (1  ^rain)  injeele<l  subeutaiieously  into  a  hiru^c  fro^  ]>rodiieed 
instantaneous  death,  and  44  milli^'mtiis  (U.7  i^raiii)  jriven  to  a  pigi'<»n 
e^iuse^I  a  siniilar  n-sult.  On  aceonnt  of  it;;  ]Mjisonous  ]»rc»i>crt(es  the  jurj' 
of  meilieal  exiwrttf  decidotl  that  the  substance  was  a  vegetable  alkahild. 
It  is  nt^IesB  to  say  that  this  deeisiou  is  not  in  aeeonl  with  what  all 
MOW  know  eontvrnin^  the  a<'ti<ai  of  many  t»f  the  basie  priHlmls  of 
putrefaetion. 

Jirouardel  and  Boutmy  (»htaiued  from  the  body  of  a  woman,  who 
hjid  difMl  after  snttering,  with  ten  other  persons,  from  choleraic  symp- 
toms foIhiwiriLr  t!ie  eating  i>f  it  stuffed  goose,  a  basi'  that  pive  the  inlor 
of  ivmiiii  and  the  sime  rea<'lioiis  as  tliis  base  with  gold  <'hlorid  ioid  with 
i^wliii  ill  potassium  iodiil.  The  same  substinu^'.  was  fomul  in  parts  of 
the  goose  not  euton.  It  differeil  fmm  4MHiiin  inasmueh  us  it  did  not 
give  the  rc<l  colonition  with  Btn>ng  hydrochloric  acid,  and  did  not  form 
butyric  acid  on  oxidation.  It  was  poisonous,  but  in  its  physiologic 
action  it  did  iint  resrndilr  coniin. 

Sehtii  re]ieattM.lly  found  in  decompo^sing  animal  tissue  substances 
resembling  eoniin.  In  cme  instance  he  njade  an  akvtliolic  extract  of  the 
tissue  and  distilled  tlie  solution  thus  obtiiimKl.  The  dbtillate  was 
aeidifitHl  with  hvdrochlone  arid  and  evajtonited  ;  the  residue  was  treated 
with  barium  hvdroxid  an<l  ether,  and  then  the  ether  wa>  allowt^l  to  evapo- 
rate spontanetHisly  ;  he  obtained  a  residue  of  volatile  Ijancs,  the  greater 
part  of  wliieli  consisted  i*(  trimetbyhimin.  After  remi»ving  the  tri- 
methvlarnin  the  residue  \v,ul  the  (wlor  ai'  \hv  urine  of  the  mouse.  It  should 
be  understo.rtl  that  in  this  rase  there  was  no  pnssibility  of  eoniin  being 
prer^ent  in  the  tissiit*.  In  another  instance  Selmi  <iittaiiie<]  an  unmis- 
takable eoniin  odi»r  from  a  ehloroff>rm  extniet  of  the  viscera  of  a  person 
who  had  been  buried  lor  six  months;  and  in  wtill  annthrr  instance  he 
obtaiucnl  a  like  substance  from  the  tissue  of  a  pers<in  who  had  been 
buried  for  tvn  nn»nths.  Two  or  tbrin^  drops  of  an  a<[ueous  solution  of 
the  alk:iline  residue  of  the  eldomlbrm  extnict  allowod  (o  evai>i>rate  on  a 
piece  of  ghtss  gJive  off  s^i  jK^netratiug  an  odor  tliat  Sebni  was  cc^mpellecl 
to  withdraw  from  ch»se  proximity  to  the  sub^^tanee.  The  ixior  im|>:»rtod 
Jo  bis  hatuls  in  testing  the  solutions  remaiue<l  for  half  an  hour.  This 
volatile  base  was.  in  the  opinion  of  St^mi,  iormed  by  the  sjK>Dtaueaas 
ileeomposition  oi'  other  ptomaios. 
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An  af|iie<His  sttlutioa  of  a  putrefactive  Iwise  obtaiiun]  by  Selmi  l»y 
extniftloii  with  rtlicr^  :i(T(tnJiii»r  tu  tlio  Stji.s-Ottu  irR-tlnKl/  IWmi  iIil*  iiiuk'- 
mmjutscHl  parts  of  a  cailnviT,  had  no  inarki-^l  mlnr,  l)Ut  atWr  liaviii^  bwMi 
kept  for  a  hmg  time  in  a  s«il»*<]  tnlh',  iind  duiihtK^ssiy  luivin^  umli'rgonc 
partial  iliv4iinp(ir^itinn,  it  nut  only  >;:*vf  nil'  a  <listiiirtly  (Hiniiu  (Khir,  Imt 
tlu'  vajKir  tnnuil  r*"tl  litmiis-juipiT  IjIiu'.  Apiiti,  tlw  siil[tliaUf  t>r  a  lnL-ii! 
snl>stance  obtained  l>y  St-bni  fnan  putriil  i*g;g-allinnifn  tm  sUuaiin«;  iorrnc*! 
in  two  layors,  nnv  (if  vvliii'li  wiis  a  gtilik'u-yelluw  litjnid  that,  on  Iwing 
treatwi  witli  l)arinin  livilroxid,  gave  oH*  aiiimnnia,  and  laU-r  the  oilor  of 
coniin.  Sini-c  butyric  anJ  acetic  acids  were  frfrrunl  ]>y  tUv  oxidation 
of  tliis  ba-so,  Sclrni  condntlcil  that  ho  bad  iniind  <*itli(T  t^miin  or  nictliyl- 
coniin,  and  that  it  was  formc«l  by  the  oxidation  of  certain  ne^n-volatile 
ptotnains  or  bv  the  action  of  aniitlo-bascs  on  volatile  fatty  acids.  Fn»m 
this  it  will  l)e  seen  that  St*bni  bcHev*-*!  in  llie  orin^in  of  coniiu  or  closely 
allied  bases  in  pntrid  matter;  or,  as  it  may  be  stated,  in  the  existence 
of  a  ca<lavcric  conitn. 

In  a  trial  in  East  Prussia  Sonncnschein  h:ts  rcpirted  upon  a  snl>- 
stanee  that  had  been  pivkoimnceti  the  alkaloid  of  the  water  hemlock 
(^Cifittti  nroMtt).  Otto  and  tlns<,*mann  IkHcvc  this  substanw  to  l>c  cadav- 
eric coniin.  Otto  stat4is  that  the  symptoms  rei)ortc<l  in  the  ease  were 
nt>t  those  of  either  coniin  or  eicuta.  This  sul>stance  was  obtainetl  frf»m 
the  tissue  six  weeks  after  the  exfmmalion  of  tlie  body,  which  had  l)een 
burie*!  for  three  months.  This  l>ase  had  the  twlor  of  coniin,  the  taste 
of  tobacco,  gave  with  jx>tassinni  bit'bi*oinate  and  snlplmric  aeid  the  (xlor 
of  bntyrie  acid,  and  l»ehavc*l  with  rcap-nt?*  like  couiin. 

Husemann  states — and  the  present  writer  certainly  agrees  with 
him — that  at  present  it  is  very  difficult,  if  not  iiU]H>s8ible,  for  tlio 
chemist  to  state  with  certaiiUy  that  he  has  detectwl  true  oniiin  in  the 
dead  b»xly.  The  symptoms  and  the  |H>stniortem  api>earantvs  must  con- 
form most  closely  with  those  induetil  l>v  the  vegetable  alkalmM.  The 
analysis  must  \m'  ma<le  l>efoiv  dtH-om|H>sition  sets  in,  and  the  amount  of 
the  base  fouml  must  be  sufHcient  (or  physioh>gic  exjwriments  lo  be  made 
with  it, 

NICOTIN. 

From  the  decomposed  intestines  of  a  man  who  had  l)et»n  dead  six 
weeks  Wolckcnhjiar  obtained!,  I)y  extraction  with  ether  from  an  alkaline 
solution,  a  bjLM*  ihat  lM>rc  a  clos<'  resemblance  to  nieotin.  This  snlistance 
was  Huid  and  at  first  yt'llow  in  color,  hut  on  lx»ing  cx|)osc<l  to  the  air  it 
l>ecame  brownish  yellow.  It  was  strongly  alkaline  in  reaction,  and 
gave  off  an  odor  resembling  nieotin,  but  stronger,  not  ethereal,  benumb- 
ing, and  similar  to  that  of  fresh  jKfppy-heads.  It  Mas  freely  soluble  in 
water,  and  its  a<pieous  solutions  did  not  Ix^eome  eloudy  on  the  applica- 
tion of  heat.  They  were  bitter  and  |>inigent  to  the  taste.  The  peculiar 
odor  did  not  disapjK^ir  tm  saturating  the  base  with  oxalic  ncid.  The 
liydroehlorid  was  yellow,  ha<i  a  stnmg  ^nlor,  and  l>ecame  moist  on  ex- 

*  For  (ii«criptiou  uf  tlii:  Stji«-0Lt4>  mellhut  mh<  \t.  tUM  hi  «<«*li<in  im  <iiMiiTiil  Prtnriplna 
of  Toxicology. 
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jHi.^urc  to  lite  nil*.  Uiuler  tlio  inieroti<.*<)j»e  tliis  ronipmiiKl  ^lutwed  no  crvs- 
taliiiie  htructurr,  (liHcriiig  in  flii^j  resptrt  fnnii  tliu  liydruulilorkl  of  uicotiii. 
F'urdierraore,  it  tiilf'oretl  fnun  iii(^>tiu  in  ib*  reactions  with  potassio- 
bisniiidiii'  iodid,  ^)hl  cblorid^  iodin  ?<>liitioii,  memiric  cldorid,  and 
jihitiniini  riilorid.  It  uls(»  ihilcd  to  givi^  tlir  Ivtnisi^in  U'>t  for  nicotin. 
Ajjiiiij  it  L'liuld  ii(*t  lio  idt'iititii'd  with  triiiiL'tfiv  lamin,  sparU'in,  mercurialin 
(u]etliylunii[i)f  hilK'liu,  or  otiier  iioii-Huid  aud  volalili'  lm>iOS. 

Rorsch,  Fas«l>»ndrr,  Scbwunert,  Liehfrmannj  and  Solmi,  as  well  as 
otlifTs,  have  iimnd  nicntiii-likc  sulintiiruvs  in  dcminposing  animal  tissue 
wluii  tlu're  wiLs  ur>  pii>.sllulity  of  tnir  ni('(>tiii  Iwing  present. 


STRYCHNIN, 

At  a  trinl  for  murder  at  Venin:i,  Italy,  Ciotta  obtained  from  the 
exLiinic'd  but  only  sbglitly  deroni[>oscd  IhkIv  an  alkrikud  that  jr*Jve  a 
crystalline  precipitate  will*  iixlin  and  bydriodic  aeid,  a  red  eoloration 
with  hydriodJc  acid,  and  a  eolor-test  similar  to  that  of  strv'cbnin  with 
sui[vhnriL'  aeid  and  poUissiuni  biolin^imate  and  witli  other  oxidizing 
agents.  Tliis  substiinee  was  stronj^ly  poinmans,  but  in  its  action  it  dif- 
fered rnateri;dly  from  nlrychnin,  inasmuch  as  it  did  not  produce  the 
tetanic  convulsions  that  are  so  cbaracterislic  of  this  vegetable  alkaloid. 
Ciotta  was  in  doubt  concerning  tbe  exact  nature  of  this  btxly,  but  pr<>- 
nounf*cfl  it  probably  identical  witb  strychnin,  Tlie  tissue  was  submitted 
to  Sc^lnii  ior  furtlier  investigation  and  for  bis  opinion.  Selmi  asoer- 
taiiicd  that  the  subijtauce  that  pave  the  color-reaction  was  not  crj'stal- 
liue,  and  that  there  was  only  the  presumption  of  a  bitter  taste  to  it, 
while  1  part  <if  strychnin  to  40,000  jmrts  of  water  is  intensely  bitter, 
Sebni  furthermore  convince^:!  himself  that  many  putrehiclive  substances 
give  reactions  similar  to  strychnin  witb  io<liii  in  liydriiwlic  acid,  and 
with  bydriodic  aeitl  alone.  lie  also  lield  that  the  physiologic  properties 
of  this  substance  were  such  that  it  could  not  l>e  stiychnin.  What  it 
was  he  WHS  not  able  to  determine.  It  ccmhl  lumlly  have  been  que- 
bracbin,  whtoh  <rives  a  reaction  with  sulphuric  acid  and  poliissium  bichro- 
mate similar  (o  that  of  strvchniu,  because  (piebracho  Iwjrk^  in  which 
this  alkaloid  is  fonudj  wa**  not  at  that  time  used  as  a  medicine  or  known 
in  Itidy. 

Ptoinalns  priviiifr  reactions  similar  to  those  of  strychnin  and  also 
auisiug  tetanic  symptoms  have  been  found  in  Italy  in  decomposer!  coni- 
meal.  Seltni  stu<lied  one  of  these  sulfstancvs  and  found  that  it  diflcred 
from  .^trychfiiu  inasmucli  as  it  could  not  l>e  extracttnl  with  ether.  Lom- 
broso  has  nameil  the  poisontms  substance  fuuud  in  d*x'omjH)Si'<l  cornmeal 
pellagroc*ein,  but  this  is  rwdly  a  mixture  of  pntrefnctive  snlistances, 
some  t>f  which  cause  narcosis  and  paralysis^  while  others  produce  the 
symptoms  of  nicotin  juiisoning  instead  of  the  spasms  chusihI  by  str^xhnin. 

In  cases  of  8tr}'chnin  poisoning  tlie  t<>xicoh)gist  sIhvuM  always  l>e 
able  to  obtain  this  substance  in  crystalline  form.  Furtbermor*',  he  should 
never  n<'g!ect  the  physiohtgic  t(!st,  notwithstanding  the  fact  that  the 
chemical  a'uetions  for  strychnin  arc  more  characteristic  tlmn  for  most 
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vegetable  nlkalnids.  The  most  pasitive  evidence  furnishod  by  these  tests 
should  aKvays  besdppleiiieoletl  by  tl»e  physiologic  test.  The  writer  liiis 
peiNonnl  kuowledj^a^  itt'  a  cuna  in  wliiih  tliere  enn  Im?  little  tloubt  lh;»t 
strvclinin  was  present,  but  tlie  j>ro:*e<*iitiori  i'ailc^l  to  convict  bei-iiUHe  the 
toxicohi^ist  hiui  not  prute<'tcd  liimn^'lf  apiinst  the  |H)Ssibility  of  error  by 
sapplemeutiiig  tlie  chemical  reactions  by  tlie  physiologic  test. 


ATROPIN. 

Among  the  prrMliicts  of  pntret'aetion  of  animal  tissne  there  will  fiv- 
queutly  l>e  found  sni)stanees  which,  in  their  mydriatic  pro|M'rtiej*, 
resemble  atnipiii  and  liyortcyamin.  Every  one  who  hji?*  worke<l  exten- 
sively with  decomposing;  animal  tisisiie  has  met  with  IxMlies  of  tins  kind, 
and  moR'  than  once  they  have  tigured  in  niedic<>legTd  cases.  To  this 
class  belong  the  snbstmce  iibserve<l  by  Zuelzer  and  8onnensehein.  This 
body  was  oiitaine<l  fn»m  alkaline  solution  by  extraction  with  ether.  It 
formtnl  raicro^'opic  crystJlI^,  an  a^picous  st^lntion  of  which,  when  applied 
to  the  conjunctiva,  pHnlucctl  a  mydriatic  efl'eet,  and  >vhon  adniinistereii 
internally,  incriMisnl  the  actiim  of  the  heait  and  arreste<l  the  jx'ristahie 
movements  of  the  int^'stines.  Further  than  this,  with  certain  alkaloidal 
reagents,  sucli  as  platinum  4'lilorid,  it  retsombh^l  ati>tpin.  However, 
when  hcijtitl  with  sulphuric  acid  jumI  oxidizinjj  rejifjents,  it  fai]e<l  t^i  give 
the  oilor  of  blossuuis  (Reuss's  test).  However,  Selrni  fnuud  ptumatiii- 
pins  that,  with  ^ulph^ric  acid  and  oxidizing  agents,  did  give  the  blossom 
odor  as  distinctly  as  vegetable  atropin  does.  These  putivfaetive  l)a.ses 
also  devch)])ed  tins  inlor  s|)ontarje<Misly  after  standing  for  two  or  three 
days,  iuid  this  d<x'>  not  hap[K>n  with  atn»pin.  Tln'  tnlor  was  als(>  pr<j- 
ductMl  with  the  ptonialropius  by  nitric  and  sulphuric  acids,  IhiIIi  in  the 
ctjlil  and  on  the  aitplication  of  hwU,  while  these  acids  iu  the  cold  do  not 
pnHluee  this  iMh>r  with  true  atropin. 

Std>stances  Udonging  to  the  group  of  ptomatropins  have  \ieea  found 
in  decomposing  fish,  cannwl  In-ef,  putrid  ganie,  and  |>ois4inous  sausiigi\ 
We  cannot  i>ositively  say  whether  there"  is  only  one  or  more  of  thene 
ptomatropins.  Some  of  them,  at  least,  are  |X)i»onou8.  The  symptoms 
often  closely  resemble  t!n>s4'  (tf  belladorma  poisoning.  The  throat 
becomes  <Ir\',  the  mnscles  of  deglutition  stn-m  to  U'  pamlyze<l,  the  s«rre- 
tion  of  perspiration  and  saliva  is  am*st<*«l,  mvdriasis  may  i>e  mark^'d, 
and  there  nuiy  Im*  paralysis  of  acc<^mmodjition,  ptosis,  anr!  stnd>isnins. 
In  some  instances  delirium  res<'mbling  tlrnt  of  belladonna  is  marked, 
while  in  other  wises  trmvulsions  appesir.  The  effect  U|x»n  the  heart  i* 
t4>  increase  the  nnnd>er  of  beats  and  decrejise  the  strength  of  the  In-at. 
The  tongue  is  ot\en  heavily  cfmttnl,  and  iu  the  most  dangen^ns  of  thi-se 
cjises  constipation  is  most  obstinate.  The  victim  becomes  excee<lingly 
weak,  and  in  S4tme  instances  the  v(»iee  may  lx»  wholly  lost.  In  |>ost- 
nmrtem  examination  afW  ])oisoning  with  f<HMJ  containing  one  of  these 
jHitrefiictive  ptomatropins  the  pharynx  is  found  to  l>e  swollen,  hemor- 
rhagic 8|x>tc4  art*  ol>served  in  the  esophagus,  stomach,  an<l  intestines,  the 
solitary  follicles  show  cloudy  swelling,  and  marked  degeneration  in  the 
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By  digesting  this  substance  with  gastric  juice  and  again  extracting  he 
obtained  a  body  that  behaved  with  sulphuric  acid  similar  to  curarin. 

DELPHININ. 

This  substance  first  attracted  tlie  attention  to  the  possibility  of  mis- 
taking putrefactive  products  for  vegetable  poisous.  In  1870  General 
(Tibbone^  an  Italian  of  prominence,  died  suddenly  at  Rome.  His  ser- 
vant was  accused  of  having  poisoned  him.  Two  chemists  of  reputation 
reported  the  presence  of  delphiuiu  in  the  viscera.  It  seemed  somewhat 
improbable  that  the  servant  should  know  anything  of  so  rare  a  sub- 
fitance  or  that  he  should  have  been  able  to  obtain  it.  However,  two  or 
more  varieties  of  staphisagria  grow  in  southern  Italy,  and  it  was  barely 
possible  that  the  servant  had  used  some  pre])aration  made  by  himself 
from  the  plant  The  supposed  alkaloid  was  given  to  Selmi,  of  Bologna, 
for  further  study.  It  was  extracted  from  alkaline  solutions  by  ether. 
When  heated  with  phosplioric  acid  it  became  red,  and  when  brought  in 
contact  with  concentratcil  sulphuric  acid,  it  turne<i  reddish  brown.  In 
these  testf^  this  substance  resembled  ddphinin,  but  with  sulphuric  acid 
an<l  bromin  water,  also  with  Frohde's  reagent,  the  colorations  cliaracter- 
istic  of  the  vegetable  alkaloid  failed  to  apjx»ar.  Furthermore,  Selmi 
stated  that  delphiuiu  gives  the  following  reactions,  to  which  the  sns- 
|)ected  substance  did  not  respond:  (1)  Dolphinin  dissolved  in  ether 
and  treated  with  a  freshly  prepared  ethereal  solution  of  platinum  chlorid 
gives  a  white,  flocculent  precipitate  that  is  insoluble  in  an  equal  volume 
of  absolute  alcohol.  (2)  Delphinin  gives  precipitates  with  thiosul- 
pliate  of  sodium  and  gold,  and  with  a  sulphuric  acid  solution  of  the 
thi(»sulphate  of  copper  and  sodium,  the  latter  precipitate  l>eing  soluble 
in  an  excess  of  the  reagent  Finally,  Ciawia  and  Vella  showed  that 
while  delphinin  arrests  the  heart  of  the  frog  in  diastole,  the  suspected 
substance  arrested  it  in  systole.  Thus  it  was  most  conclusively  demon- 
strated that  the  suspected  substance  was  not  delphinin. 

COLGHJON. 

In  a  few  medicolegal  cases  the  tests  for  this  substance  have  l)een 
brought  into  question.  In  a  case  of  sus|>e<'t«l  |>oisoning  Baumert  ex- 
amineil  the  tissues  twenty-two  months  after  death.  He  found  a  sul>- 
>taMce  that  gave  many  of  the  reactions  of  (M»lchicin.  It  was  extracto<l 
fn»m  acid  solutions  with  ether,  to  which  it  impartwl  a  yellow  color.  On 
(■vaiM>n»tion  of  the  ether  a  yellow,  amorphous  sul)stance  remained,  and 
this,  dissolveil  in  warm  water,  again  im|>arteil  a  yellow  coloration.  It 
4*ould  also  l)e  extracted  from  acid  solution  by  chloroform,  benzene,  and 
amylic  alcolnil,  but  not  by  |>etroleum  ether.  It  was  not  so  easily  re- 
movwl  from  alkaline  solutions.  It  was  notiwnl  that  it  im|Nirt(H]  to  all 
solvents  a  yellow  color.  On  eva|>oration  there*  remaine<l  a  feebly  alkaline 
rt»siclu(»  having  a  niarke<lly  bitter,  shaq)  taste  and  devoi<l  of  crystal- 
line form.  This  n'sidtie  dissolve*!  incompletely  in  water  and  dilute 
acid,  jorming  a  resin.     When  this  resin  was  dissolved  in  dilute  so«lium 
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hy<lroxitl  nnd  the  solution  rfixIcTetl  aci«l  by  sulphuric  acid,  the  same 
rt'iictioiis  were*  (kUtaiiicJ  as  with  tlie  urij^iiial  I'Xtrart.  With  phospbu- 
inolybilio  ackl»  ])ht»sphotiing^tif  acitl,  iH>ta.ssbini  bi.-^rtHitli  itxjid,  jiotiiK^-iiini 


itid, 


•ta^ 


[>did,  tannic  acid,  and  isoUl  cJdorid 


merciirtc  ,  _  .  ^ 

this  substauce  gave  the  isame  reaclioiis  that  were  obtainetl  l)y  parallel 

axi»orinients  witli  genuine  coldiicin  ;  thus  the  tannic  acid  procijiilates 
were  both  siplubly  la  alc^lhl^l,and  tlie  preci])itntes  with  plmsfthomolybdic 
aci<l  ill  bntb  cases  l>ecanie  blue  tui  the  addition  of  amini»ninm  hydrrtxIJ, 
It  might  bo  remarked  here,  |):irenthetic;illy,  that  this  color-reaction  can- 
not serve  for  the  identification  of  any  substance  liecause  it  is  so  fre- 
quently given  in  t!ie  prcM-nee  nf  decomjx>sing  matter.  Coneentnited 
sulphuric  and  dilute  nitric  and  hydrochloric  acids  dissolved  tlie  sup- 
p06e<l  ctilchiciii,  forniin;^  yellow  H>lutions.  Slnrng  nitric  acid  colored 
tile  substance  ihvty  red,  sciircely  to  lie  callc<l  a  violet.  When  this  body 
was  pnrititHl  as  much  as  fMissiblcj  the  coloration  with  stnui^  nitric  acid 
became  a  iR-autiful  earmin-red.  The  addition  of  water  ehange<l  the  re<l 
into  yellow,  aud  caustic  H^tda  produced  a  dark^  tbrty  omuge.  In  general, 
M>  far  as  the  above-mentione<l  reactions  go,  the  putrefactive  substance 
agrees!  w^ith  tlie  real  c(>lebicin,  but  the  former  gave  precipitates  with 
picric  acid  and  platinum  chlorid,  while  the  latter  gives  uo  precipitates 
with  these  reageul^. 

In  IHHit  Zeisel  projwsed  the  following  test  for  colchiein  :  When  a 
hydi-uchlorio  acid  sohjtion  i^f  ctdehicin  is  boiletl  with  ferric  chlorid  it 
bi'comes  green,  sometimes  dark  green  aud  cloudy.  Now  if  the  fluid  be 
agitated  with  chloroform,  the  eldoroform  will  sink,  taking  with  it  the 
colorJng-matter,  and  appearing  bnjwnish  granite-re*!  or  dark,  wliile  the 
supematiint  fluid  clears  np  without  Itecomrng  wholly  colorless.  This 
test  was  applied  by  Baumert  to  his  putrefactive  substance.  To  from  2 
to  5  e.c.  of  the  snsp(H'fed  solution  in  a  te>t-tubr  he  adileil  from  o  to  1 0  drops 
of  strong  livdrm'hloric  n^'id,  and  from  4  to  (>  drfipsof  a  10  percent,  solu- 
tion of  ferric  ehhirid  ;  then  heated  the  mixture  ilirectly  with  a  small  flame 
until  it  was  evaporated  to  half  its  volume  or  less.  In  the  presence  of 
1  milligram  of  eolchicln  the  itriginally  bright-yellow  solution  became 
gnidnally  olive  greetj,  and  on  fui*tber  condensation  dark  green  and 
el^iudy.  On  shaking  the  fluid  with  chloroform,  admitting  as  nuich  air 
as  poysit)h%  the  chloroform  snbsidetl,  having  a  ruby-red  color  if  as  much 
as  2  milligrams  of  colchiein  wen  present,  and  a  bright  yellow  with  on  I  v 
1  milligram,  anil  the  supernatant  tluid  became  a  bi-antiful  olive  green. 
When  ether,  |>etn»hnim  ether,  benzene,  earlion  disulpliid,  or  amy  lit'  alco- 
hol was  substiluti-d  for  the  clih>rc»form,  the  coloration  did  not  appear. 
From  this  Baiimert  infers  that  the  ri^i]  coloring-matter  is  either  soluble 
in  chloroform  only,  or  that  it  is  not  formed  until  ehh>roform  is  a<ided. 
He  found  tliis  lest  of  gfeat  value  tn  deciding  as  to  the  identity  of  the 
putrefactive  IxHiy  with  colchiein.  Tlie  putrefactive  substance  did  not 
respond  to  this  test.  Later,  Brieger  examint^d  this  putrefactive  UrIv 
and  found  it  to  be  a  peptone-like  substance,  also  that  it  was-wholly  inert 
physiologically. 

This  substance  had  previously  been  studied  by  Liebermann,  who 
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had  also  obtaine<l  it  from  a  cadaver.  His  description  of  this  body 
differs  from  that  of  Baumert  only  in  respect  to  the  taste  of  the  sub- 
stance. Liebermann  failed  to  observe  any  marked  taste  in  his  extract, 
while,  as  has  been  stated,  Baumert  found  a  distinctly  bitter  taste.  A 
colchiciu-Iike  substance  has  been  found  in  beer,  and  it  lias  been  sug- 
gested that  it  was  this  that  the  above-mentioned  toxicologists  found  in 
the  bodies  examined,  but  Liebermann  states  tliat  the  man  whose  body 
he  examineil  had  been  a  total  abstainer  from  beer. 


SOME  PROPOSED  METHODS  OF  SEPARATING  VEGETA- 
BLE  ALKALOIDS  FROM  PUTREFACTIVE  PRODUCTS 

The  difficulties  detailed  in  the  preceding  pages  have  led  to  numer- 
ous attempts  to  devise  meth(xls  by  means  of  which  vegetable  alkaloids 
may  be  separated  from  putrefactive  bodies  and  positively  identified. 
Among  the  schemes  presented  for  this  purpose  that  devised  by  Kippen- 
berger  is  the  only  one,  in  the  writer's  opinion,  worthy  of  mention.  (For 
description  of  the  process  see  p.  H38  in  section  on  General  Principles 
of  Toxicology.)  This  method  excludes  amylic  alcohol  from  the  list  of 
solvents  employed,  and  in  this  particular  at  least  is  commendable. 

On  some  jtoints  the  author  is  quite  indefinite  in  his  directions,  and 
leaves  much  to  the  judgment  of  the  one  who  attempts  to  follow  his 
method.  In  the  writer's  lalwrator}-  a  10  jwr  cent,  solution  of  tannic 
acid  in  glycerin  lias  lKx»n  employed,  and  the  temperature  recommended 
for  the  coagulation  of  albuminous  bodies  has  been  raised  to  between  60° 
and  70°  C,  and  maintained  at  this  point  for  two  hours.  The  WTiter 
can  stiite,  from  his  own  exj>erience  with  this  method,  that  while  it  has 
certain  advantages  over  others,  it  does  not  wholly  solve  the  difficulty  of 
separating  morphin  from  putrefactive  Ixxlies  that  respond  to  some  of 
the  morphin  tests.' 

*  Compare  p.  457  in  section  un  Alkftloidul  Poii^ons. 
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Within  recent  year.-  lln.MjiR'.stioii  ol'  die  ditl'u.**h>n  uf  poi««ons  through 
the  dead  IhmIv  has  ae«|inred  iiujMirtanee  largely  cm  aawiuut  of  the  fact 
that  jirsenie,  eornj^ive  siiMimate,  and  uther  piMsiinous  sul>st;inccs  are 
used  for  the  |)m-|HJsc'  <if  i-nilmhiiin^  ImhIio.  A  urijiuiial  nmy  easily 
ma^ik  bis  triine  if  he  ran  find  i>[>|)ortmiity  to  iritroduee,  «ir  U>  liave  some 
one  else  iuti>M]tiee,  the  jxjistMi  used  in  roiiiiiiittin^z  the  murder  into  tlie 
botiy  after  death.  On  tlie  other  hand^  a  jmtHiu  may  be  inti-oduced 
eitlier  aeeidenlully  or  iutentionally  into  tlu'  btKly  aftei*  desith,  ami  later 
Slime  one  may  In?  aeeiised  of  having  admiiii^teiiMl  tiiat  poi.stm  during  life. 
The  ImkIv  is  then  disinterretl,  the  ehemist  makes  his  examination,  tlie 
poison  is  fuimd  in  various  orgsms,  ami  the  question  arises  as  to  whether 
it  was  intnuhieed  durin^^  Hie  or  after  ditith.  This  suhjirt  is  of  sufficient 
iin|tortaiiee  lo  justify  u>  iii  going  HtJiiewlial  into  dvlatl  in  the  study  of 
the  experinK'iits  that  have  heen  miide,  lor  the  purpose  of  aseertaiiiiug 
tlie  truth  eimcerning  it. 

In  the  first  tnlition  of  his  great  work  ujion  toxieology,  puMi^hed  in 
1845,  Orfila  s|H>aks  as  lolli^ws  on  this  sulijrtt  :  **  It  i>  true  that  if  itir- 
rosive  snlilim!it4-,  arsi-nir,  the  suits  of  eopp^T,  sid[>hnrie  aiul  nitrif  ticid, 
etc,  bo  intro<hieed  intij  the  digtstive  eanal  sunif  nunules  after  deiilli, 
they  indiK-e  li'sions  of  tissue  resembling  up  tf>areiiain  iH)int  those  whieh 
are  dcvnlopcHl  by  the  itige^^lion  of  tlu'sc  sime  Hubslane*^  during  life* 
Hr»wever,  it  is  ciisy  to  di>tingni>h  these  lesions  hy  the  following 
chaiiieteristies  :  (//)  In  ease  tlie  poTs<_m  he  intn>ihieo*l  after  *leatli  in 
solid  form,  it  will  ho  found  to  exist  in  hirge  quantity  only  a  short 
distance  lioyond  the  pf>intof  it4  apj>lieation.  Tliost*  jiarts  of  the  digestive 
cauiil  dtstjint  fr*im  the  pttint  <if  appliejitifiu,  depen<liug  innrc*  or  h'ss  upon 
the  length  of  linu'  interveniiig  between  the  app[i(uitir>n  and  the  time  of 
examination,  will  runiaiu  unalteivd.  \A'hilc,  on  the  othi  r  hand,  ii'  it  l>e 
admiuistered  during  life,  and  l>o  not  expelle*!  hy  vomiting  or  otherwise, 
it  will  be  widely  ihflusetl.  {h)  If  the  poison  Uv  intifHlueed  in  solution 
after  death,  it  will  i>enetrate  to  a  greater  distmiee,  but  again  theiv  will 
In- a  notable  iliiK'rcnee  in  the  extent  of  its  iliflusiou  IVoni  that  whieh 
orenrs  after  its  adnunistpation  tluring  lift',  (c)  When  the  jwiison  is  in- 
jeete*!  after  death,  there  will  be  a  sharp  line  of"  demareati^m  iK^tween  the 
tissues  jn'oetiTitt'il  by  it  and  those  tct  whieh  it  has  not  extended.  AVbeu  an 
irritant  |M*ison  is  introduce^l  during  life,  it  causes  an  iiiflanunation  of 
m4tr<'  <tr  less  intensity,  wliieh  insensibly  exlt^nds  into  the  adjiict'nl  tissue, 
and  there  is  never  ii  shaq>  line  uf  demarcation.  (</)  The  reilnes:*, 
the  inflammation,  the  uhrr.itiini,  ami  the  other  lesions  are  infin- 
itely greater  M-heu  the   poison  is  introduetM.!   diii'iug  life  thau  when  it  Is 
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api>rn'tl  :if\*T  tlratli.  \i\  'tn  cxaminiUion  nf  the  cailnver,  one  finds  tlie 
n-ftuin  »']•  fill'  stHrinu'li  IiIIhI  witli  a  lar^»  unaiitily  of  the  iMtison  aiitJ  tlie 
inriainniatum  very  :?ligh»»  one*  can  presiinK'  that  the  poiMtii  has  l>trii  a|)- 
j)lio«l  ai\er  Joath.  (e)  There  are  certain  jxiisons,  such  as  corrosive  sul>- 
limatc  ami  nitric  acid,  which  cause  clianii'teristio  lcsi<»ns  when  injected 
iinino<liately  after  deatli,  and  it  is  inj|ui<;sil>le  jwisitively  to  tell  wjicthcr 
these  lesions  were  tsmse^l  by  administration  ilitrinj;  lite,  or  hy  a|){>tic:i- 
tiiHi  afier  deatli.  {/)  Tiie  ciirnt^ivc  poisons,  if  introthuN'd  into  the 
dii^estiw  canal  twenty-four  hours  after  death,  do  not  develop  niiu*h  re<l- 
ne^s  or  inHammalion,  Uecause  they  do  not  extniil  into  the  capillaries. 
(y)  These  poi-^ons  may  cause  lesions  which  >^inndate  a  mild  atngcjstion 
when  thev  are  applied  one  or  two  hours  afier  death. 

"  In  all  cases  of  this  kind  it  should  not  Ik*  forjrottcn  that  imhibition 
after  ilcath  takes  place  verv  slowly  ami  will  l>e  most  marketl  in  purLs 
that  are  below  the  jioint  rif  ap|)liciition.  In  one  cas<'  in  which  the 
sul[»hate  of  cop|H'r  was  intro4hiced  into  the  stomach  atUr  de:itii,  thi-^  salt 
was  found  to  liave  [wnetnitc*!  the  left  side  of  the  diaphni^m  an<l  the 
left  Inng,  while  tlie  rij^ht  si^ie  of  the  diaphragm  and  the  vigUt  lun^  did 
n<it  contain  the  |nvEsou.  It  will  also  1h'  found  in  these  eases  tlial  in 
postmortiMu  imbibition  the  jxiison  <ltK's  not  |>enetrate  to  the  center  of 
certain  iirgans,  in',  at  least,  will  be  found  in  irreatcr  ipiantity  near  llie 
surfaoe.  If,  however,  the  examination  lie  not  made  until  after  many 
months  and  a(\er  a  time  when  pntrefitction  has  marketUy  proj^ressed,  it 
is  (put**  dilfieult  to  detiTniine  whether  the  |>ois<m  was  intriKhui'*l  U'fore 
iir  after  death.  In  siieh  a  case  inu**h  reliance  must  be  placeil  upon  the 
symptoms  ami  itther  evidence  i>f  [Hfis+Hiin^.'* 

In  1850  Kidd  publishetl.  in  the  Dnhf in  QuiirUrly  JnuvTinl  of  MnVt- 
ofd  Stueticeji,  s<mie  ex|>erimeuts  n|>on  cadaveric  imbibition.  He  injecl<il 
from  4  ti»  S  ounces  of  a  solution  of  arsenic  containinfj:  10  ^Tains  to  the 
ounce  into  the  Ixnlies  of  a  oat  and  a  rabbit,  and  found,  after  alHiut  a 
month,  tluit  the  [iois(>n  was  widely  distribute*l  throujrh  the  adja<*ent 
ofjE^uiH.  In  the  rabbit  he  found  that  in  this  way  (lie  [xtison  had  ]>ene- 
trateil  as  far  as  the  heart  ami  the  lis.sucs  of  the  forelt^. 

KiddV  work  was  st»  welt  done  and  i>  so  iippliatble  to  >imi1ar  rases 
that  have  arisen  in  the  last  few  y«\n?  that  we  may  with  pnifit  (pmte 
quite  extensively  fnmi  his  oimmunication.  He.summari/^*s  theevich*n(»e 
in  the  cjis**  as  fi>llows  : 

*'  Mr.  Filmzby.  a  ^Mitlernan  of  inde|H'ndent  fortune,  die<l  after  an  ill- 
ness oi'  short  dunition^  on  the  sixtwulh  i>f  OctolMT,  1H41^.  After  his 
death  rumors  arose  that  he  had  been  |)oisitned  and  an  in(piest  wils  cidhil 
for.  The  Ixxly  \\^v<  raised  on  the  fifteenth  of  Dcf-emlK^r,  18-19,  iukI  the 
ptiHuach,  liver,  and  kidneys  wen*  removcnl  for  examination.  The  IhmIv 
present*^**!  appeanuici*s  which  cauMnl  the  suspicion  that  a  stomaeh-punip 
had  lM*<?n  intriMlueed  after  death,  and  at  the  incpH^t  a  defense  was  at- 
tentptc'd  cm  the  irroimd  that  the  |>erson  had  diixl  from  natund  causes, 
and  that  |K>ison  luul  l»rcn  injei*t4il  into  the  stomach  afterward."  The 
chemist  obtaine<l  arsenic  fnmi  the  stomach,  an<l  nne^uiviioal  evidence  of 
its  pri'scnce  in  th**  liver  and  kidney.     The  rejmrt  of  tlie  eiiemist  read  as 
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folldivs  :  *'  From  the  api>ejirTinro  nf  arsenic  in  tiie  istoniiU'li,  kidnev,  and 
livrr,  tlojMuieiit  Im.s  no  lu>itati«in  in  ,«t:itinj:  that  in  liistjpiiiiun  tlit;doutliot" 
the  itKlis'idiial  frf>iii  whose  IkkIv  thesr  parts  were  extractiii  Wiuscuust**!  by 
arsenic.  As  a  matter  i»l*opiui<)n>  tho  ui'stMiic  must  have  boon  ivccivwl  in 
the  st<3mach  befoix^  death.  It  is  |Hi:Nsible  to  inject  ai-senic  into  the 
stomach  after  death,  hut  in  that  case  it  couhl  not  enter  thi-  liver  or 
kidneys  ;  it  is  on!y  by  ahsinptiim  that  it  cuuKl  reach  tht'se  urgans,  and 
abs>f>r|>tion  ceases  injnK'<liat*'ly  itfter  tlcatli." 

KidJ  made  not  only  the  e.\|K'rinients  already  referral  ti>,  but,  by  niesius 
of  cntkismoinetersj  he  ^howtKl  that  a  Mention  of  ai'senie  sepaniteil  from 
l:»U.M>d-seniin  by  an  aniTnal  membrane  would  diffuse  until  the  two  Hnids 
Were  of  practically  the  Kime  etmipoxiti^nu  Had  Kidd's  work  lKH?n 
letter  known,  the  ct>ntrt>vci>iy  cimcerninp  the  diffusion  of  poi6<ms 
through  tl»e  dirad  bthdy  cnnld  not  have  btn-n  so  shaq)ly  contested  a.s  it 
was  a  tcAV  yesirs  a|L^o. 

Ill  1S'»'2,  in  a  new  edititm  of  his  work  ujmhi  toxicology,  Orfda  re- 
ported cx|>erimcnts  upon  do^fi  and  men.  He  iutnwhiecd  into  the  body, 
thr(»u^di  the  tstomacb  or  i-ectuiu,  from  'SO  to  4.')  p-raias  of  arsenic  dis- 
solvetl  in  a  pint  of  water.  The  ]Knt!r-  of  the  liver  and  other  orpin?*  that 
lie  in  eontnct  wrtli  the  (Hfrcstive  cjinal  were  found  to  contiiiii  ars*.'nii\ 
while  tlie  oilier  |)arts  were  ibuiid  free  from  thi^;  substance,  ^^'heu  the 
arseiiie  was  iiilioihieed  into  the  stotnaeh  anil  the  IhhIv  plaeetl  upon  the 
back,  the  poistm  wan  found  in  the  lell  half  of  the  iliaphm^m  and  in  the 
lower  IijIk'  of  tlu'  hft  ]nn^^  while  none  e(*uld  be  Ibunti  in  tlie  other  por- 
ti<ins  of  the  dj!i|iliniirm  or  in  the  ri^hl  lun;r. 

In  IhSoi;  three  Italians,  ^loltedo,  A^eno,  and  Ciranara,  }Mdilished 
some  experimeuts^  of  which  the  followinp  is  an  abstract :  Ten  centigrams 
of  ar^cniousaeid  w^as  intnxhiceti  into  the  empty  .stomach  of  a  dead  rabbit. 
Twentv-ntnc  hours  later,  analysis  showcsl  tin;  proencc  of  arst*nic  in  the 
lun^^,  in  tjjo  wjdls  of  tlie  heart,  and  in  llie  bliuHl.  Twenty  eentijirams 
W!)s  introdueod  under  like  conditiiHis  into  another  auinnd.  Seventeen 
hours  later  market!  arseni<*al  nnrrors  were  obtained  fivnn  the  bhwKl,  the 
hmga,  and  tlie  heart,  and  a  smaller  mirror  from  the  liver.  Similar  re- 
sults were  obtainetl  in  ex]H-rirnents  upui  auotln^  animal  into  which 
7  centigrams  of  ai'scnie  was  intrndueed  twenty-four  hour>  after  death, 
and  the  analysis  was  made  twenty-four  hours  later.  In  the  tonrth 
exiK-rimeut  15  coiitifrnuus  of  arsi-nic  was  intnuluceil  into  the  large  in- 
t<?stine,  and  twenty  hours  later  the  |K>ison  was  found  in  the  kidneys  and 
in  the  urine.  In  the  tifth  ex|K^riment  ."^0  reutiirnims  was  intnxluced 
into  the  stoiuacji  4if  a  fetus.  After  twenty-four  htnirs  marked  traces  of 
the  |XMson  were  found  in  the  kidneys.  In  a  sixtli  ease  one-half  grjim 
of  arsenic  was  introduced  into  tlie  stomach  of  a  dead  boy.  Analysis, 
made  a  few  hours  later,  (idled  to  show  any  evidene**  of  <Iitf'usion. 
Finally,  a  l\uriian  liver,  with  the  bhHHl-vessels  an*!  indl-<lncts  titil,  wa^ 
allowed  1o  lii-  loi*  ibrty  hours  in  an  arsenical  ntlution.  The  examination 
of  a  small  piece  fnim  the  centi-r  of  the  liver  failed  to  show  tlie  ]»resence 
of  arsenic.  They  eonchided  from  their  experiments  that  while  arsenic 
may  i^netrate  the  bl(X)dj  luugs,  and  heart  of  a  dead  botly,  its  presence 
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in  the  interior  of  the  liver  is  |>ositive  prfx>f  of  its  aUsoqitinn  tlnring 
life. 

In  1862  Waltlier  rcporUxl  an  interpstingca.se:  A  woman  adminis- 
tered  a  large  quantity  of  arsenic  to  annther  woman,  and,  oh^^erving  that 
the  action  of  the  |*nlson  was  slow,  pn-lie^l  her  vietiiu  into  the  river, 
where  she  drowned.  P<k«tmc>rtem  exanainationj  folli*HVHi  by  cheniieal 
analysis,  showed  the  presence  iy{  arsenic  in  the  stomach,  the  spleen,  and 
the  liver,  hut  none  in  the  brain.  Tlie  (juestion  arose  on  the  trial  as 
to  wliether  death  was  dne  to  the  [>oison  or  to  dr*iwning.  In  order  to 
solve  this  question  Walther  intnulucetl  into  the  stomach  of  each  of  three 
rabbits  2  grains  of  ai^tenic.  Two  of  these  animals  were  kept  submerged 
in  cold  water  for  fotir  and  one-half  days,  while  the  thirtl  one  was  allowed 
to  lie  in  the  air.  In  the  sul>merge<l  animals  no  arsenic  could  l>e  found 
in  the  liver  or  spleen^  while  arsenic  was  found  in  both  of  these  organs 
in  the  third  rabbit.  Wallher  draws  the  fnlluwing  conclusions  from  these 
ex[)eriment-  :  (1)  Arsenic  intriMJuced  into  t!ie  living  body  is  immwliately 
absorbetl,  the  process  of  absorption  going  on  more  or  less  rapidly  ac- 
coitlingto  conditions.  (2)  Thr  absoi']>tion  of  arsenic  stops  immediately 
with  death, but  begins  again  with  putretaction,and  its  diti'usion  at  that  time 
is  due  to  the  formation  of  the  arsenid  of  hydiT^n.  (3)  When  one  finds 
arsenic  in  the  liver  or  spleen  of  an  undecomposed  body,  it  must  be 
assumeil  tliat  the  |Hjis(m  reaeheti  these  organs  during  life.  (4)  When 
arsenic  is  found  ditfuse<l  thmngh  tlie  tissue-s  of  a  dec<:)ra|X)sed  IkkIv,  it 
may  have  reuehisl  tin?  various  tissut^s  either  by  absorption  during  life 
or  as  a  result  of  putrefaction  after  dwitb. 

In  IHH'J  the  tpjeslitin  of  tljc  i>ostmortem  iitibibilion  of  ursenic  l>ecaine 
the  turning-point  in  a  trial  for  niunler  in  Mirbfgan.  The  factrf  of  the 
case,  so  far  as  export  ti'stiuiony  was  eoiUH?rnt»d,  are  briery  as  follows: 
^latthew  Millard  was  aceuseil  of  jx»isoning  his  wife  with  arsenic.  The 
wiauan  was  taken  sick  on  April  IH,  1882.  She  was  seen  nearly  every 
day,  and  sometimes  twiw  u  day,  by  a  physician,  and  tuice  the  attending 
physician  liad  eonuM^.  The  woman  had  long  Uvn  subjeet  to  uterine 
tronbh'  ;  tlu'  nature  of  this  tnmlde  does  not  seem  to  Imve  luvn  uuderstrHKl 
by  the  attending  pliysician.  During  her  illness  she  vuinitt^l  fn'quently, 
and,  indeed,  seldom  rt»tained  either  ftnjd  or  medicine.  The  testimony 
as  to  the  symptoms  manifesttnl  was  so  (smfuse<I  and  conflicting  that 
nothing  definite  etudd  Ix*  made  out  of  it.  The  attending  physician 
thought  ifial  silt'  had  fever,  but  he  never  look  her  teni|M'mture.  Death 
<K'eurre4l  on  the  7th  i>f  May.  At\er  her  death  the  Inisliaml  rerjuested 
the  undei*tak<T  to  embalm  her  ImkIv  so  as  to  preserve  it  until  a  eiisket 
could  be  brought  from  DiHrtiit.  The  undertjikiT  replie*!  that  he  rlid 
not  know  how  to  emiMdni  a  ImmIv.  The  husbaiid,  who  had  onee  ItL-eu 
an  undertiiker,  reciuest^'d  the  man  in  eharge  of  (he  remains  to  obtain 
arstmie,  s:iying  that  he  (tlie  Inisluuid)  would  embalm  the  IwHly.  On  this 
|xtint  there  was  st)me  conflict  in  the  testimony  of  the  undertaker  and 
that  of  the  hnsbmid.  The  undertaker  swore  that  the  husband  hiid  re- 
questcii  him  to  obtjiin  strychnin,  and  he  di*!  sii ;  wliilr  ifie  husUind 
swore  that  the  request  was  for  arsenic.     The  druggist  <lul  not  kee])  any 
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re<x)ixl  of  iKMtfoiiH  sold,  aud  coiitttKjueutly  could  irivt-  «o  di'Hiiitc  to^^tiinoiiy 
on  the  .<ul)ji'<'t.  The  hnshiiiid  testified  that  he  and  hi.<  hrothcr  suspended 
a  teasfMHiiifid  of  white  ar.^eiiie  in  a  teaeupfnl  of  watiT,  {ind  injeeted  one 
syriii^eiiil  into  the  month  and  two  syrinjreluLs  into  tfie  reetuni.  Tho 
syringe  that  he  i'laiins  to  liave  used  was  an  oiilinary  Davidson  l»nll> 
tiyrini^e  with  recUil  tulw  attaehetl. 

Que  hundreil  and  live  ilays  aftcT  death  llie  hody  was  taken  iij*  and 
the  tstoiiiat-h  and  rertmii  jila<'ed  in  oik-  jar,  and  a  |ui'ee  ol'  liic  liver  anil 
one  kidnt*y  In  ancttlier.  TJie  jar.s  weiv  sent  to  Pmrc-sor  A.  B.  Pn'fit***!! 
lor  analysis  of  their  contents.  It  ini(s!;hl  be  reumrke<l  here  that  the 
hushand  ^stated,  when  the  officers  ejiine  to  remove  tlie  b«xly,  tluit  he  hu<i 
enihahne*!  it  with  arsenic.  Dr.  PrcM'ott  fimnd  in  the  sloniacli  and 
nvtuin  to^i'ther  about  20  grains  of  arsenions  oxid,  and  from  hisiumlvsis 
he  cidunlaled  ihat  tljc  ajnoniit  in  the  whole  liver  must  have  IxH'n  irom 
G  to  lo  grains,  according  to  the  ^i/.e  of  that  organ.  Tiater,  the  Unly 
was  ag-ain  taken  ii|),  an<l  tlic  brain  and  a  purt  of  the  uiiLsehs*  of  the  ealt" 
()f  itrie  leg  were  sent  to  Pnifi-ssiir  Presrott  ior  further  analysis.  In  tliese 
Dr.  Prescotl  failed  to  (ind  any  p(iis<tn. 

The  *juestion  asked  (he  expeii.«  on  this  trial,  and  the  one  on  which 
the  guilt  or  innoeenee  of  thr  aceuMHl  seenietl  l<i  hiing,  was  in  sum  and 
substiuii't^  as  follows  :  Ciiinitcil  that  white  arsenic  sns]irnd*Ml  in  water  wa? 
iiijeettHl  Into  tlic  nioutli  and  reeliun  a  lew  hours  aJter  deatli,  would  it 
tliffuse  through  the  !)ody  In  8ueh  an  extent  tSiat  it  wotdd  he  found  in  the 
liver  and  kidneys  one  hundred  wnd  five  days  at\er  death  ? 

One  exfx^rt  for  tlic  prosecution  an*;wered  this  (piestion  aw  follows  : 
**  If  arsenic  were  injected  into  tfie  ^tonuich  and  ncturu  after  death,  it 
certainly  would  not  reach  the  liver  from  the  rectum, and  I  iU*  not  think 
it  would  reach  the  kidney.  A  small  quantity  of  the  arsenic  might 
reach  the  portion  of  the  Vwer  in  contact  with  the  Htomach.  I  do  not 
think  it  would  rcat^i  the  kidney  hv  diffusion  after  death.  After  doath 
ai"senic  srum  chnngts  U>  an  iiisi>lnbl('  sul[)hid  auti  c^kiscs  t<i  ditfuse.  Thi> 
would  occur  wht'ther  administered  betore  or  after  death." 

A  set'ond  rxjxTl  (br  the  j»r(»s<,'cution  was  very  rautiouH  in  giving  his 
opinion,  a.s  the  fo]lt»wing  (picstiims  aud  answers  will  show: 

^*  Q.  If  arsenic  was  put  in  tlic  stouu»ch  afti-r  death,  wjiat,  in  your  judjr- 
nient,  is  tfn'  [mibnbility  of  its  passing  (lirough  inln  the  liver  by  imbibition, 
t»r  such  portions  of  the  liver  as  were  not  touche<l  by  (lie  stomach? 

**-■!.  You  nuist  giv*'  me  m(»re  fa<'tors  than  that  to  fmss  judgment  on 
it.  I  must  know  whetlier  the  cavity  of  the  abdonveu  waa  empty  or 
whether  it  was  full  of  fluid. 

"  Q'  SupjKjsc  it  was  empty? 

"A.  I  think  if  it  .was  empty  and  the  stomach  wa:^  not  lying  Ujw>n 
the  liver  or  touching  the  liver,  there  woidd  be  no  unbihition  to  sjK'ak  of. 

"  Q,  Suj>|H>sc  it  was  not  <lry  ? 

"J.  It  would  pass.  Theix'  wouUl  he  itnbibitiou  from  one  (►r^in  to 
another,  Un'aut-e  eheniLsts  have  denionstnitiil  (he  fact  that  poiM»ntms 
suh.stanc<»s  will  pass  through  a  bladder  into  the  water  on  the  opposite 
si<le.     It  is  what  we 
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Dr»  KcMizie,  f^T  tin-  Jctense,  answered  the  qm-stion  as  follows:  "I 
entlcavorwl  u*  tiiiJ  out  whi'tiiiT  arsionic  WiHiUI  dit!ii±se  itself  througli  dwal 
matt^T  in  the  same  way  that  tsjilt  would.  I  trie<l  to  get  liie  exju-'riineiit 
in  such  a  way  that  1  ct«ild  ?<«  the  iX'jiuU.  For  this  purpose  1  jnit  a 
ipiajitity  i>f  arseiiie  in  a  very  dense  Hilutinn  of  gelatin,  whieli  is  an 
animal  suhstinuv  siiuilar  in  prn|M.a-tiej»  to  the  tissues  of  the  huinun  IkhIv. 
This  ^latin  I  put  in  the  bott^un  of  a  hirge  te«t-tul>e.  I  allowed  tliLs 
to  c*x»l  HO  that  It  set  iut^j  a  solid  mass.  Then  1  took  .some  m<»re  of  tlie 
gelatin  and  put  tt  into  ihe  U\\m\  allowing  it  to  cool  and  grow  solid.  In 
this  last  was  put  some  hydrogen  .-iilphid,  m>  that  if  the  lu^enic  slmnlil 
pass  upwunl  into  the  gelatin,  it  woidd  l>e  detected  by  the  color.  The 
two  [wrtiouH  of  gelatin  did  not  mix  ;  they  simply  came  in  wintaet. 
After  a  moment  there  was  a  little  tinge  of  color  where  the  substance!) 
tsune  in  iHint;urt,  and  ihe  yelKtw  line  gradually  widened.  At  fiist  it 
was  only  as  thick  as  a  piece  nf  juipcr,  ihm  in  twenty-four  hours  a  quar- 
ter of  an  inch,  the  next  day  higher,  and  so  on." 

It  might  lie  rcnuirkod  parenthcti«illy  at  this  piint  tlwit  this  experi- 
ment (i)rnie<l  a  Ueaiitifnl  and  pnuitieal  illustration  of  the  diOusion  of 
arsenic. 

The  writ4?r,  t<'stifying  for  tlu^  di-fcnse,  answere<l  the  qm^titin  as  fol- 
lows :  "  If  arsenic  should  he  injected  into  the  rectum  and  stomach  after 
death,  I  should  e\|>eot  U\  tii»d  it  in  the  adjaecnt  viscera  within  twenty- 
four  hours,  l  believe  this  fnxn  mv  reading  and  from  dircet  obs^'rva- 
tion.  Taylor  reports  a  cjise  where  a  stonuich  wjus  wrappcil  in  a  pie<.-e 
nf  wall-pafw'r  which  had  licen  colore<i  with  arsenic.  The  side  of  the 
|>ai>er  next  to  the  stomach  was  that  wliich  was  not  adored.  The  next 
tlay  the  contents  of  the  stomach  w*Te  analyzed,  and  found  to  contain 
large  quantities  of  arsenic  which  had  ]>:issetl  fiinn  the  iiajHT  through  the 
walls  of  the  stomach.  A  week  ago  last  Thurs4lay  1  timk  frrmi  the 
body  of  a  person  who  hatl  been  dead  but  a  short  time  parts  of  the 
intestines.  I  lied  one  end  of  a  |>ortion  of  the  intestine  so  that  a  fluid 
would  not  |Kiss  through  it  sive  by  diifusion.  I  (hen  injectetl  the  intes- 
tine with  arsenic  sus|)end**d  in  water,  tM  the  upjM'r  end,  and  siis|K?nded 
the  piece  of  inti'stine  in  a  dilute  solution  of  hydn»g<»n  snlphid,  so  that  as 
soon  as  the  arsenic  slumld  j^t-^s  through  the  \^'alls  of  the  intestine  it 
would  show  by  its  c^ilor.  When  1  Hrst  iMit  it  into  the  fltu*!  then*  was 
no  coloration,  sluiwing  that  there  was  no  arsenic  on  the  outside  of  the 
intestine.  After  three  hours  the  flui<l  on  the  outsi<lc  was  colonel,  show- 
ing that  the  ars4'nic  had  ((asst-tl  through  the  walls  of  the  intestine  into 
the  surn)iuiding  fluid.  I  also  tof»k  another  [xirtion  of  the  intestine  and 
placed  arsenic  in  the  suae  manner  inside,  then  sus]X'nde<l  this  in  a  dry 
Ixaker,  and  in  about  the  same  time  I  detect<'<l  arsenic  on  the  outside  of 
llie  intestine.  If  within  twenty-four  hours  after  the  death  i»f  Mrs, 
Millard  arsenic  to  the  amount  of  one  teaspnonful  had  l>eon  injectetl  into 
the  stomach  and  rectum,  and  the  ImmIv  buried  ami  examineil  one  luuuhx.'il 
and  live  days  aftenvanl,  fWmi  my  reatliug,  and  the  ex|X'riments  just 
given,  T  cert^unly  would  ex^avt  to  tind  the  arsenic  in  the  liver  from  that 
injected." 
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Tlu!  I'vidouce  fn»ni  the  lMx>kK  on  the  point  of  prmtiuttrtem  difili&ioD 
iivfnMhH't'tl  ill  tlic  trial  well  illustrates  the  wisdom  of  excluding  state- 
ni<_*tii.s  fnim  IhujUs  in  the  giving  of  tobtimony  in  criniinul  casein.  At 
that  time  Taylor's*  work  <in  {)oison6  wa«  rfg;inle<l  as  the  great  authority 
U|>*»ri  thr  ."iubjcx't,  and  stati-nK-nts  from  this  hook  wore  intrtKluoed  as 
tt'stinujny  in  the  (•a.-^*.  In  ihr  wirlicr  cditiun.-^  i)f  thi^  w<»rk  the  ex|*eri- 
nicui.-?  of  <.)rMUi  jirid  Kidd,  which  (ittc<l  tlie  case  in  Imnd,  arc  referred 
to,  but  the  coi»chis.iuiis  drawn  by  Taylor  arc  not  jnstificd  by  the  facts  he 
gives.  He  siivs  :  "  The  eifect^  of  cadaveric  imbil)ition  have  been  greatly 
exaggeratiil.  <)l>>ervati(Hi  .shows  that  it  is  ttMj  Uniitwl  in  extent  to 
affect  niatcrially  the  ci»nclu>iijii  o^ually  ditiwn  from  the  detection  of 
|)oiw)ns  in  the  tissues.  \\'Jien  u  iUiid  h*nW  is  examined  for  a  niiuenil 
poison,  such  as  arscuic  or  autinmny,  shortly  after  death,  and  it  is  found 
in  the  liver  or  other  soil  organr*,  it  in  a  fair  inference  that  it  was 
deptwitwl  in  them  diirinjr  life." 

It  must  he  borni'  in  mind  that  the  ni*e  of  arsenical  embalming  fluids 
wxs  not  so  rumninu  in  iHo'J,  when  Tayh>r  wrr>te  the  above,  hj?  it  was 
in  IHSJ,  But  on  uniittier  page  he  supt»oscs  that  arsenic  should  be  intro- 
duced into  the  stonuieh  after  death  from  natural  euuses,  and  cnnchides  tliat 
even  in  Mich  a  <ase  the  exin-ii:  wmdd  not  be  d(H'civcd,  and  could  tell 
with  ctTtaiiity  whether  the  ]M«ison  was  ^iven  during  life  or  was  intni- 
duced  after  death  ;  a  eonelusion  in  wliich  chemists  of  to-day  cannot 
agree. 

After  the  al)Ove-mentione<l  trial  the  writer  concludwl  to  investigate 
e.Nperiiiientally  (he  questi^Mi  of  llie  |(ostniorteni  imbibitiitn  of  arsr^nic. 
In  tills  \\urk  he  was  aidetl  by  Dr.  XKiwson,  then  a  student  in  the  Uni- 
versity of  Michigan. 

A  lar^^e  nuiskrat  that  had  been  caup^ht  by  one  of  the  students  was 
kilUiI  and  'J.'24  grams  of  arsenitms  o.\id  Huspendixl  in  cold  water  was 
injected  with  an  ordinary  hulb-svringe,  with  ri'ctal  tube  attac'hcd,  into 
tlic  mtHith  and  rectum.  The  nit  wa.s  placwl  in  a  pine  box  and  buried. 
After  tAventy-five  daytf  it  was  dLsinterrt^d  and  the  various  oi^ns*  removed 
and  subjected  to  analysis,  with  the  rebulte  shown  in  the  following  table: 

Nttine  of  part  Amount  of  (irtenlo.  caleuUltd 

examined.  »»  Aj*aii,,  fiiiHn!. 

KMneys n.lKKUta  gmnj. 

Liver 0.01082  " 

LungR 0.10252  " 

Stniniic-b  and  iH>iitentfi O.WWSti  •' 

Lurgr.  iiiti-xtine 0.4033!)  " 

Small  intwtine 0.10157  " 

Heart 0.02.^7  " 

Bndn O.oaocO  " 

Totiil  As^  recovered,  0.7H078  gram. 

It  will  Ik?  notit?ed  that  the  lungs  conUuned  a  much  larger  amount  of 
anicnie  than  the  stomach.  Evidently  the  larger  portion  of  that  injeclo<l 
into  the  mouth  piLsscil  down  the  tmchca  instead  of  g<jing  down  the 
c^ijjhagns — ^indeed,  the  amount  foimd  in  the  liver  is  larger  than  that 
found  in  the  stomach.     It  is  likely  that  the  ]>oison  pnsseil  from  the 
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lini^  intn  tijc  livor.  The  uiiiiiuiit  fmnid  in  tlie  brain  in  large^  but  in 
iUv  luusknit  the  bones  of  the  skull  an?  thin  in  texture  and  not  firmly 
united. 

In  a  second  experiment  a  cadaver  was  used.  The  person  had  been 
(lead  between  two  and  tlirec  days,  when  the  inJK'tions  were  niiidp.  A 
teai^pooufnl  of  white  arsenie  was  siispendetl  in  eold  water  and  wa.s 
injecteil  by  nieans  of  a  ei>niiuoi»  l>ull)-syringe  with  reetid  tuln*  into  the 
mouth  and  nn^tuin.  Tlie  body  wiw  placed  in  u  dry  eellar,  and  allowed 
to  remain  there  for  twenty-Hve  days.  The  various  |Hirts  m  given  in 
the  table  below  were  tlien  removed,  weighetl,  iind  siibjivtcHl  to  analysis. 
In  disswting  the  hotly  it  was  ohservai  that,  although  tlie  eutiele  had 
dL*eoniposefl  to  a  certiiin  extent,  the  internal  orgam*  were  firm  an*! 
reniaine*!  in  a  fair  state  of  pn'servation.  This  wan  true  of  all  tlie  jmrts 
removetl  except  the  brain,  whieh  was  broken  down  to  a  semifluid  con- 
dition. 

The  following  table  sho^vs  the  pjirt  analyzed,  its  weight,  the  amount 
of  arsenic  estimated  as  arscnious  oxid  found,  ami  the  percentage  of 
arsenic  found  in  the  various  tissuea : 

Weight  of  iMirt.  Weight  Of  A««0|.  Ferci.-iiU«o  uf 

Name  of  purl  bikeu.  Gmmn.  A^O«. 

Ri^ht  kidnov .  104                   diRtini't  niirmr 

Lfft  kidiicv* «0  0.007US  O.OOiW 

Liver  .    .  * 8(15  0  0H3Ii;  O.CXWfll 

Lower  lobe  of  right  lung 99  O.CH.'M.:  0.O137»i 

Heart 370  O.OlM'.n*  O.U»ot>4 

Trnmvewe  swtiou  uf  colon 86  O.OL'(>Vi  O.OUl'JH 

Kct'tum 22  l.')'.OiH»  7.oOOOU 

Splwn      48  OUH.w  U.0OIM7 

St««imch 3UC)  2.1I-2itO  0.7044)0 

Brain IU2«  0.tiuaii3  COOOao 

It  will  be  seen  that  while  the  ripht  kidney  contained  only  an  un- 
weiglmble  ([Uantity  of  arsenic,  the  letl  kidney  funii.-hed  nearly  as  large 
a  percentage  as  wa.-*  found  in  the  liver.  I  account  for  this  by  sup])osing 
that  the  liver  «iught  up  the  greater  ftortiou  of  the  arsenic  ]Hissingdown 
IVom  the  right  lung,  while  on  the  left  side  the  arsenic  passed  on  into  the 
kidney.  Contrary  to  what  was  ol>ser\'e<l  in  the  ex|>eriments  on  the 
mtisknit,  the  s^)miich  of  tl»e  cadaver  contained  a  larnr*-  amount  of  arsenic, 
and  it  st«ems  probable  that  some  of  the  fluid  thrown  into  the  motith 
passed  ilin'ctly  into  the  stomach.  I  was  somewhat  snrpnse<l  at  finding 
arsenic  in  the  brain,  and  ti»e  iiuestion  arose,  by  what  avenue  did  the 
|)«>ison  re-ach  this  orgam?  It  luid  l>een  notiixMl  that  while  throwing  the 
tliuM  into  the  mouth  at  one  time,  when  the  bulb  i»f  the  syringe  was  very 
forcibly  compress*tl,  a  portion  <»f  the  fluid  n*turnetl  thrfmgh  the  nose. 
It  is  prolmble  that  -ouie  of  the  arsenic  adhereil  to  the  rof»f  of  the 
pharynx  and  along  the  nasal  pass;iges,  and  from  th<»se  |H*netrat<'<l  the 
l»rain.  However,  arsenic  place*!  in  the  stomach  after  death  will  difluse 
in  every  <lirection  and  finally  reach  the  brain. 

Professor  Kedzie,  of  the  Michigan  Agricultural  Coll<^,  at  the  same 
time,  and  wholly  independently  of  the  ul>ove  work,  nmde  uu  exp'riment 
that  he  then  re|H>rt«d  to  me  a»  follows :  ''One  of  our  students  obtained 
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u  eiit  tliut  liiiil  Ihtii   killix]  a  few  hmirs  Wfore  by  u  guii»bc»t  A%'ouud  in 
tin'  hcatl.     tinier  iny  ^linvti'm  a  ((uuntity  of  iiiNcnKius  oxkl  ?ii»s|»fiKknl 
in  water  wii.s   iujcrti-d   intu   the  stomach  unJ   rwtiun,  and   tl>e   cat  \va» 
then  buried  for  ibirty-one  <lays.     At  the  exjiinitimi  nf  thitf  tiniR  the 
animal   was  takm   \\\\,   the   liver,  Hplei'n,  heart,  and  kitliit-ys    n^niovetl 
withtiut  I'imUiet  ultli  the  eontents  of  the  alinietifarv  lunal,  waslutl  with 
water,  antl  llicn  f».\idiz(Mj  widi  |KHas.sinMi  ehioi-.Ue  and  pure  IiydnH-hhiric 
acid.     The  iv.sidiie  was  rwhit.-*.nl  with  purr  /,iiit:  and  sidphiirif.-  iicid,  mid 
the  metuUie  lu^ienie  eolkrted  in  u  ^)a.-.s  tulx'.     From  two-thirds  of  the 
liver  22  luillit^ranis  iif  metallic  arsenic  ^^as  f>litaiueil,  tHjnivaleiit  in  O.o'i 
of  a  i^rain   of  arsenioiis  oxjd   i'm-  the  entire  livfr.      Tlie  lieart,  .splwn, 
and  ki<lnev.s  wi-re  treatetl  to^^ether,  and  frtmi  them  I  idrtaintnl    Hi  niilli- 
f!;i*:ims  of  nictidlic  arseuie.     There  wa.s  thui^  ohtaiiiHi  fn>ni  this  animal 
3o   niilliiri'ains  of  metallie  arM.'nie,  and   if  the  whi4e  of  the   liver  luul 
liec*n   nsedj  theiv  wmild   have   Imh-ii    4(>   niilli^mnis  t^tf  mctallit'   arsenic, 
eciiiivaleni   to  O.KI.)   of  a  ^min   *if  wliite  aix-nie  obtainetl   innu  vis4'ora 
which  eouhl  have  receivcil   this  ai*wenic  only  hy  f>oBtnu»rtem   ditlnsion 
from   the  contents  lA'   the  alinietitary   canal.     This   ri'snlt    is   din-otlv 
o|>]Hi.^ed   to   tlie  dietinn   <>f  tlie  old<'r  writers  on  mHHt*a]   jurisprudence, 
that   iml»ibed  artsenie   in   the  visceni  is   proof  of  its  ndniinistnition   ho- 
fore  d4'iith/' 

Since  one  of  the  ex|»ert8  in  the  Millanl  aiw  Imd  given  it  as  his 
opinion  that  arsenic  would  be.  converted  in  tlie  alimentary  canal  into  the 
siilphiil,  aiMJ  tiiat  tills  woidil  not  ilifliist^  I  made  some  experiments  with 
tliis  fnrin  of"  arsenic.  Tlie  stnniaeli  of  a  ilead  «iit  wns  opened,  nndsoiue 
nioiijt  salpiiid  of  arsenic  phicf^ii  in  dii>  org:ni.  The  incision  was  care- 
fully elosetl,  and  the  animal  huriecl.  Atiter  tiixty  days  it  wajs  taken  up 
and  arsenic  was  fnnnd  ahnndantly  present  in  the  lunp^,  heart,  liver, 
HpU'cn,  an4l  kidncv.  Tlie  bi*ain  was  not  tested  for  the  fwiison  in  thii$ 
ease. 

The  ahove-mentiuneil  cxjxnnjcnts  have  been  contirmed  by  Miller, 
Witthaus,  and  others.  In  stunc  of  his  experiments  Miller  provide<l 
against  the  direct  absor]vlion  of  arsenic  from  the  phan'nx  into  the  bndn. 
His  .statement  is  as  fiJlows  :  '*  The  gullet  was  exposed  by  making  an 
incision  in  the  median  line  of  the  iieek  just  below  the  larynx.  Into 
the  esopliapis  a  longitudinal  inei-^irm  was  made  and  a  lig-ature  phu*ed 
immcdiiit^-lv  above  tlie  incision.  Into  the  i*pening  thus  made  a  tube 
was  passLMl  through  the  gullet  into  the  >tonnicb.  After  the  gullet  was 
tightly  securtHi  to  this  tnlje  the  arsenical  solution  was  ponre<l  do^^  n  into 
this  reeeptncle ;  the  tnl>e  was  then  withdrawn,  and  the  lower  porticui  of 
the  esophagus  tied  In-low  the  incision.  Heuct'  wr  an*  justitie<l  in  claim- 
ing tliat  all  the  |K)ison  re<'overed  from  any  organ  eonid  not  have  reaehnl 
that  tissue  in  any  other  maniH-r  than  by  imbibition  or  a  soaking  pro<'<'.s.s 
from  the  place  of  depisition — /.  r.,  tin*  stomach.  The  spinal  e<nxl  and 
brain  were  removed  from  every  rabbit  exjH*rimente<l  up(ui  l>efi»re  the 
thonteic  or  abilominal  cavity  was  opencih  The  spinal  cor4l  was  exp<».<HHl 
in  the  usual  manner  by  nmking  twt>  parallel  incisions  from  the  cervi<-al 
t<>  the  lumbar  n-gion   in   the  median  line  of  the  back,  and  the  isection 
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thus  niapiKil  out  ivmovcd  by  sawing  through  the  laminae  of  the  verte- 
bra\  From  u  rabbit  buried  thirteen  days  the  spinal  cord,  brain,  con- 
tents of  the  urinary  bladder,  kidneys,  and  liver  were  remove<l.  Owing 
to  the  si>eoial  attention  which  we  desired  to  give  to  the  spinal  cord, 
brain,  and  urine,  these  only  were  rt*nioved  from  a  rabbit  buried  twenty- 
four  days ;  also  from  a  rabbit  buried  twenty-nine  days  the  spinal  cord 
and  bruin  were  taken.  No  urine  was  obtainable.  These  oi^ns  and 
st'cretious  were  placed  in  separate  clean  glass  jars  for  chemical  analysis." 
From  the  animxds  into  which  arsenic  was  thus  introduced  Miller 
ol)tainal  evi<lences  of  this  substance  in  the  brain,  spinal  cord,  liver, 
kidneys,  and  urine. 

He  concludes  his  communication  with  the  following :  "  On  examin- 
ing critically  the  preceding  results  we  are  doubtless  justified  in  gleaning 
therefrom  the  following ;  That  as  the  result  of  exj)eriniental  research 
we  have  come  in  ix)ssession  of  indisputable  evidence,  demonstrated  by 
strictly  scientific  methods,  of  the  fact  that  when  a  pois<m  is  introduced 
into  the  stomach  it  can  actually  inibilw,  soak,  and  diffuse  it<elf  into  the 
various  organs  of  the  b<xly,  can  l)e  recovenxl  from  the  liver,  kidneys, 
spinal  conl,  bniin,  and  interior  of  urinary  bladder ;  also  that  the  chemi- 
cal evidence  should  not  be  held  in  the  highest  esteem  and  be  given  the 
place  of  first  importjince  in  all  cases,  as  has  hitherto  generally  been  the 
i'ase.  It  must  l>e  admitted  that  there  are  only  ver}'  rare  opj>«>rtunities 
for  the  toxieologist  to  detect  a  discriminative  methotl  In^tween  ante-  and 
|>ostmortem  i)oisoning.  But  the  microscopist,  with  his  knowledge  of 
tile  histological  and  |>athological  api>eanin(»e  of  organs,  may  |x?rhap8  be 
able  to  discover,  by  rigid  searching  with  his  niicn)siN>pe,  some  prominent 
appreciable  difference ;  for  it  is  not  improbable  that  there  may  take 
place  e<»rtain  siKH'ific  changes  in  the  histok^icsil  constituents  of  the  orpin 
due  t«»  the  diffusion  of  a  substance  like  arsenic,  through  the  medium  of 
the  1)1o(k1  circulation  during  life,  while  these  would  not  manifest  them- 
si'lves  as  the  result  of  an  after-death  dejMJsition." 

Reese  makes  the  following  suggestions,  which  he  thinks  might  l>e  of 
l>euefit  in  determining  whether  a  poison  was  ailministered  l)efore  death 
or  was  intr<Mlu<*etl  into  the  Ixxly  aftx*r  de:ith  : 

"(1)  .V  knowUnlge  of  the  symptoms  before  death,  where  these  are 
obtainabh',  will  fi-eipiently  throw  much  light  on  the  case,  although  too 
much  stress  sliould  not  l>e  })lacH'd  upon  symptoms  merely,  inasmuch  as 
till*  symptoms  of  many  diseases  slnmgly  n»semble  those  of  certain 
poisons.  Tims,  T  have  knowni  several  rases  of  fatid  arsenical  ])oiH>ning 
to  hav<^  IxH'n  mistaken  for  cholera  morbus  and  treiit<*<l  as  such  by  the 
attending  physicians,  and  the  ct'rtificate  of  desith  was  ma<le  out,  but  in 
wliieh  r  subs4'<|U('ntly  dctecte<l  in  the  vis(»era  large  amounts  of  arsenic. 

"(2)  Th(»  chemical  examination  of  tlie  urine  of  the  deeeawMl.  As 
is  well  known,  th<^  kidneys  rapidly  eliminate  arsenic  (and  the  same  is 
true  of  other  minend  ]>o!sons)  from  the  body  ;  and  it  is  genendly  pos- 
sible for  the  analyst  to  eletect  the  ]x»isim  in  the  urine  l)oth  lx»f<»re  and 
after  <le:ith.  Its  <lis4'overi'  in  this  swretion  may,  T  think,  be  n»ganled 
as  vcr\'  (M)nclusive  evi<lenee  of  antemortem  {toisoning ;  for  although  it 


THK    I»<18TMORTEM    IMHIBniuX    OF    POIiSONS. 


719 


ferric  ohlorid.  He  found  that  aftor  u  i'vw  tlav,*  the  fernx-vanid  had  |»ene- 
trated  every  ]uirt  of  the  InmIv.  He  als*i  ex|iennient<»<I  ujmiii  warni- 
bl<Hxletl  aniniaU.  Smie  i*f  h\>  reMilt!>  may  U*  o>tidense<l  as  foHows  : 
He  intnxluceil  nue-half  ^mm  of  ars*'nite  of  iM:>ta.s>ium  dissiilvwl  in  :i(M) 
granih  of  water  into  the  stomach  <>f  a  d«id  dog,  ThelMKly  was  ulloweil 
to  lit-  for  weven  ilay^  (mi  its  U'ft  .side.  At  the  expiration  of  this  time 
ehi'iiiieii!  analysis  showetl  th»_'  pivsenee  of  ai*senie  in  the  Ijraiu,  liver, 
Innp^,  arul  heart.  In  a  .siMMnd  i.'X|>erinient  he  intnKlin^'d  l.>0  e.e.  of  a 
H>lutiuu  of  ar^enite  of  jHittu^ium  into  the  stomach  of  a  dcud  nibhit. 
This  animal  was  jiljii-ed  on  its  right  side.  A  ehenue:d  analysis  made 
eijrht*vn  days  later  showed  tniees  of  arsenic  in  the  brain,  a  Jiirire  f|nan- 
tity  in  the  liver,  hnij^,  and  lit'art.  In  a  tliird  ill^tanlv  ht*  phu'til  a  e<tn- 
siderahh*  c|uantity  of  the  same  solution  in  the  lar^e  intestine  of  a  rabbit. 
An  examination  eiglit  days  later  showed  lU)  ttrscuic  in  tlie  bi*uin  and 
corti,  douhtfnl  tran-s  in  llw  hiiig>>,  hrarl,  and  kidnuv>,  hut  a  vuiy  niarki'd 
quarftity  in  t\w  livor.  In  .-^till  another  ('\(H'nment.  aftrr  the-  intPMhic- 
tioii  of  tht'  arsenic,  the  animal  was  sns|>i'n(hHl  hv  it.-»  hind  lej^s.  Atier 
seveiit^H^'n  days  arsiMiit^  in  large  amount  was  tbnnd  in  the  liver  and  a 
flmnller  amount  in  the  bmin.  In  still  another  ex|M>riment  the  animal 
was  sns|M  ndi'd  by  its  fon^Iegs  after  the  intriMltietion  of  the  arsenir. 
After  eighttHi-n  tlav^  rniar>*^'iiie  was  found  in  the  bnnn  ami  a  ».mall  quan- 
tity in  (he  liver.  A  large  quantity  of  tlie  arsenite  of  |K)tassium  wan 
plaee<l  in  the  st4;miaeh  i>f  a  deail  dog.  Forty-eight  hoiiri  later  a  markctl 
tniee  of  arsenic  was  fomul  in  the  brain,  and  large  quantities  in  the  liver, 
kidney,  lit-art,  and  lungs.  In  omj  expenment  the  animal  was  not  ex- 
amincMi  until  one  himdred  and  ninety-seven  chiys  after  the  intPO<lnctii>n 
of  the  jHiisfm.  The  enuual  cavity  (^:3ntained  decomposed  bmhi  tissue 
in  wliieh  arsetne  was  fouml  in  al>un<lauee. 

Torsellini  concludes  fmm  his  experiments  that  arsenic  introfbieo<i 
int*^t  the  stomach  after  death  may  Ik*  fomul  in  the  hntin  within  from  six 
to  K'veu  day^,  in  the  liver  somewhat  wirlier,  ami  in  the  lung>  and  heart 
ejirlier  still.  He  also  (Miichale^  that  the  p«»sition  of  the  ImhIv  after  death 
dotermines  the  direction  and  nite  of  ditVusiitn.  Wlicn  the  analvsi:^  is 
not  matlc  until  many  months  have  jKt.-si.'d,  he  de<'idcs  that  it  is  imiMii*j*i- 
blc  to  distingnisli  by  chemical  analy^i^  between  antemortern  admini.stra- 
tiou  and  [>ostmortem  ditfusiou. 

In  a  case  of  trial  for  murder  by  the  administnition  of  urseuio 
Schaittcr  gave  his  evitK*nce  in  favor  of  the  U'lief  of  antemoi*tcn»  ad- 
nJini^tration,  notwithstanding;  lln'  (act  tiiat  orily  tniCf^  i»f  aisenic  wrn» 
fouml  in  tlie  liver.  1km*;uim'  the  Ix^dy  that  was  cxlinmc*!  tivcand  one-half 
nionthn  after  dirath  was  fntmd  to  Ih*  distinctly  mumniiticMJ,  and  Iki'jium.' 
vomiting  and  pinning  wen*  nymptoms  ol)ser\*etl  during  the  last  illne!»ts. 
While  a  discusMiun  of  the  mmnmifving  pro|)ertit*i  of  arsenic  thM*>  not 
c<»me  within  the  sci»|h>  of  this  pa|K'r,  it  may  Ik'  slatetl  that  mummifica- 
tion in  and  of  itself  i*  m>  pi»sitive  pr*)of  of  arsenical  |>«»is4>ning.  Many 
munimiHcii  bmlies  I'ontain  no  arsenic,  while,  «»n  tlie  i»ther  hand,  many 
arsenicfd  botlle,'-  rapidly  decom|M>se.     Moreover,  arsenic  intn.H.lnceil  into 
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and  b<)tK  kidneys  free  from  arsenic,  while  the  liver  a^ntained  a  large 
amount.  The  conclusions  which  they  draw  from  their  experiments  may 
l>e  stated  as  follows:  (1)  Different  substances,  such  as  arsenic,  diffuse 
through  the  dead  body.  This  diffusion  g<K»s  on  slowly  and  extends  from 
one  oi^an  to  that  immediately  adjacent,  and  from  this  on  to  the  next. 
(2)  In  consequence  of  this  diffusion  such  substances  as  arsenic  may  after 
some  days  diffuse  from  tlie  stomach  into  the  adjacent  organs.  (3)  If 
the  left  kidney  contains  arsenic  while  the  right  contains  none,  it  may 
he  inferred  that  the  poison  is  diffiised  from  tlie  stomach  after  death.  If 
Intth  kidneys  contain  arsenic  during  the  first  week  ailer  death,  its  ad- 
ministration during  life  may  l>e  assumed.  (4)  A  separate  examination 
of  the  left  and  right  lung,  also  of  the  left  and  right  jwrtions  of  the 
liver,  may  aid  in  determining  whether  the  poison  has  been  introduced 
during  life  or  after  desith.  (5)  Arsenic  does  not  difftise  from  the 
stomach  into  the  ])rain  within  four  weeks.  From  tiie  pharynx  it  may 
pass  into  the  brain  in  a  shorter  time.  ((>)  If  the  jxason  has  been  in- 
tro<luee<l  into  a  j)art  of  the  dead  body  other  than  the  stomach,  an  exam- 
ination of  the  place  of  introduction  and  of  tissues  more  or  less  distant 
should  be  made. 

While  most  of  the  exj)eriments  on  the  j>ostmortem  imbibition  of 
|>oisons  liave  been  made  with  arsenic,  it  must  not  be  inferred  that  this 
subsbmce  diffiises  through  the  body  more  readily  than  other  poisons. 
All  crystalline  substances  will  diffuse  thmugh  animal  tissue. 

It  will  be  seen  from  the  evidence  here  presented  that  it  is  highly 
desirable  that  some  ste|>s  should  l)e  taken  to  prevent  the  indiscriminate 
and  common  introduction  of  |)oisons  into  the  body  after  death.  No 
undertaker  or  any  one  else  should  be  alloweil  to  embalm  a  body  until 
anthorizeil  to  <lo  so  In'  the  attending  physician,  an<l  when  a  body  is 
embalmed,  a  recortl  of  the  chemicsd  composition  and  amount  of  the 
emlmlmiug  fluid  «se<l  and  the  method  of  its  administRitt«m  should  be 
ke|)t.  Attempts  have  betni  ma<le  in  various  States  in  the  Union  to 
have  the  embalming  of  Ixxlies  reguhite<l  by  law.  Up  to  the  present 
time,  however,  so  far  jt**  I  know,  nothing  has  been  done  in  this  direc- 
tion. 

'  In  Mirhi<;»n  \\io  licoiuc  of  an  emimlnipr  iiiuy  Ih'  uiiiiulUil  if  li4>  t>in|)l4>Yt!'  an  areen- 
inil  oiiibahnini;  fluid. 

Vol.  n.— 4« 
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Each  article  receiviMl  by  the  expert  should  also  be  carefully  described, 
together  with  the  detailed  statcmeut  of  the  results  of  the  preliminary 
examination  in  each  case. 

The  most  import^mt  kinds  of  stains  that  arc  submitted  for  medico- 
l^al  examination  are : 

1,  BhxKl-stains. 

2.  Stains  aMitainiiig  bkxxl,  such  as  menstrual,  lochial,  and  nasal, 
af^er  epistaxis. 

3,  Seminal  stains,  as  in  cases  of  alleged  raj)e,  adulter}-,  or  sodomy. 

4.  Stains  containing  mucus  or  pus,  such  as  nasal,  Icukorrheal,  and 
gonorrheal. 

BLOOD-STAINS. 

The  exi>ert  is  more  frefjuently  requiretl  to  examine  stains  medico- 
legally  for  blood  tlian  for  anything  else,  and  he  is  requested  to  determine, 
in  the  first  place,  whether  the  stain  is  a  blood-stain  or  conbiins  blotxl  or 
not.  Second,  if  a  blood-stain,  whether  the  bhnxl  came  from  a  mammal 
or  from  a  bird,  fish,  or  reptile.  Third,  if  the  blood  were  mammalian, 
is  it  consistent  with  that  of  any  given  sj>ocies  of  manmial.  It  is  often 
allc^'il  by  the  accused  in  cases  of  homicide  that  the  blood-stains  in 
(juestion  emanated  fn>m  some  animal,  or  thait  they  were  made  by  the 
bltxxl  of  a  fish,  bin!,  or  reptile.  In  such  cases  the  work  of  the  ex|>ert 
is  narn)W<Hl  down  to  determining  whether  the  blood  in  the  stain  is  con- 
sistent with  that  of  the  animal  mentioncii,  or  consistent  with  its  being 
human  bhxxl.  When  no  data  are  given,  the  ex|>ert  must  give  the  result 
oi*  his  invt^stigation,  and  state  whether  or  not  these  results  are  consistent 
with  the  staining  l)eing  that  of  human  blood. 

There  are  also  some  other  qucstioas  that  the  expert  may  be  required 
to  ileeidc  in  castas  in  which  there  exists  no  doubt  that  the  blood  in  the 
stain  has  emanateil  fnnn  a  human  Ixjing,  as,  for  instance,  in  the  case  of 
bl<KK]-stains  or  pools  of  blood  found  in  the  immediate  neighborluxKl  of 
the  victim  of  a  homicide.  It  may  be  possible  to  determine  approxi- 
mately the  lengtli  of  time  that  has  elapst'd  l)etween  the  escjipe  of  the 
bhuxl  from  the  blotxl-vessels  and  the  finding  of  the  Ixxly  of  the  victim 
fiN»ni  the  obsrrvati<m  of  the  stains  in  (pioition.  Again,  an  o]>inion  is 
often  re*|Ueste(.l  coiMvming  the  dinn^tion  from  which  the  blood  must 
have  come  in  order  to  have  pnxim^l  a  given  stain.  In  order  to  thn»w 
light  u|>on  tlu»st»  (piestions  it  is  necessary  to  understand  some  of  the 
physi«il  ami  ciiemicjil  pn)jHTties  <if  the  bl«MKl. 

The  blo<xl  is  com|>«>si»<l  of  a  very  pale,  st pa w-t^olonnl  fluid  having  a 
s|M»cific  gnivity  of  alwmt  1028.  In  this  fluid  are  sus|>ende<l  a  very  large 
numlHT  *>f  small  solid  Ixxlies — the  ivd  and  the  white  blmKl-cells  or  cor- 
pns<'lcs ;  also  a  nunilHT  of  smaller  solid  iMNlit^s  mlled  the  bliKxl-plates, 
which,  up  to  the  pn>s<'nt  time,  Imve  no  medi<M>legal  im|x)rtance.  The 
bl<MKl  plasma  is  made  up  of  the  bl(HHl-s<»nna  ami  the  fibrin,  the  latter 
resulting  from  the  union  of  two  albuminous  sul)stances  adUnl  the  fibrino- 
g^Mieous  sul>st:inc<'  and  the  {mniglobulin.  Tins  union  (*onstitut<^  the 
so-<tiIle<l  <<itagulation,  which  (x-curs  after  the  <sc;q)e  <»f  the  !)I<xkI  from  the 
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lute  ill  t)nc  and  niie-luilf  niiiuitos ;  that  of  tho  nibbit,  sheep,  au<l  pi^  in 
fri)m  ()ni»-half  to  4>ne  aiul  one-half  minutes;  that  of  the  horse  and  ox 
in  fi-oiu  five  to  thirteen  niinut<>s ;  that  of  the  dog  in  from  one  to  thmv. 
minuter^;  that  of  man  in  from  three  to  fonr  minutes.  The  eoaprulation 
is  iHtmplete  in  human  1)1o(h1  in  from  nine  to  ten  minutes.  In  tlie  itise 
of  hinl  1>1(mh1,  eoagulutiou  is  rapid  and  the  eoagiilnm  large^  wliile  iu 
j-old-bltHKlwl  animals  the  eoagulation  is  slow  and  the  eoagulum  .small. 

The  followinjr  cireumstanees  increase  the  rapidity  of  the  eoagula- 
tion  :  A  slijrht  inerwiseof  the  temjK'mturc ;  ex|K>surt^  of  a  large  surtae*' 
of  lilotnl  to  the  air — as,  for  instunee,  when  it  is  ci>lleeteil  in  a  shallow 
dish  ;  eontaet  with  numerous  iK>ints  «»f  s<»me   foreign   body,  as   when 
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stirnnl  or  beaten  with  a  numlH.'r  t^f  wiit's,  or,  as  in  the  ease  of  many 
stains  snbniitte<l  to  niedieoh>;r:d  examination,  wlien  a  Muall  drop  falls 
n|M)n  a  muirh  surllire.  Tin*  following  conditions  may  drlay,  or  even 
pn*veiit,  the  e<»agidation  :  Kxposur*'  to  rold,  as,  for  inslanee,  if  e(Milc<l 
rapidly  to  the  fnM>/lng-point,  e<>:igulation  will  not  take  plaeeforan  hour 
t»r  so;  eontaet  with  (lily  or  grea>y  substan<i's ;  admixtui'e  with  ^ynipy 
liipiids  ;  and  heating  the  bliMHl  <{niekly  to  a  tciniwrature  of  ">t»-  < ', 
(|.*»'2.S°  F.)  will  entirely  pn-vent  eoagnlation. 

On  areiiunt  of  its  eo;igtdability  the  IiIoihI  has  tlic  piM|M'ily  of  a 
vi^'id  rtuid.  and  this  vi>eidity  often  n-ndrrs  it  ]»os>iblr  to  determine  in 
e4'rtaiu  MotHJ-stain'^  the  (lin'<*tion  fmni  whieh  tlie  bhxMl  iini>t  have  eome. 
When  a  minute  tirop  of  bltMid  strike-^  an  obje<'t  after  having  Ut-n  pro- 


72(5     MEDRiOLEOAL    EXAMIXATION   OF   BUKM)   AND   BIX)OD-*iTAIN.S, 


JH?1U'J  from  an  iirten*,  it  r*irni>  an  *ivul  or  iR-ar-slmiKHl  stain  if  tlie  sur- 
face a^jiiist  wliidi  it  iinjiiii^t's  Ik.'  nuur  (^r  1(»  ol)li<nir,  an<l  tlio  Imlk  of 
t\w  bliHi*!  i.<  (irivfii  U)  liu-  fartliLT  I'tuI  «if  tho  Main,  uhicli  iu  tlu'  ohm.*  of 
the  pi'ur-j'lmpt'*]  stain  innns  the  stem  of  the  |Ksir;  the  itanie  resulte 
obtain  l>y  tlie  force  of  a  bluw  caused  hy  Hune  hhn)t  iii>tnnncnt,  sin-h  a^ 
a  chilf»  .-trikinj^^  in  a  [hkiI  nf  hliMMl.  If  tiie  >urlacc  \h-  Imri/ftntaK  what- 
ever may  he  its  nature,  ami  remain  sit  nniil  die  slain  ha>  l>e<'«mie  *\r\\  it 
Clin  readily  he  seen  hy  inspLrtiun  that  the  poinled  or  stem  |>orlion  of 
the  jiear-shaiK-cl  stain  contains  the  largest  qnanllty  of  the  I»I(k»<1.  If, 
however,  (he  .^inlitee  airain-^t  which  llie  MtxhI  iiiipin*re!*  he  vertical  and 
of  snch  a  natnre  that  il  ^ll^^_'^  imt  innjUMlfnlrly  ah>orh  the  hliMMhthcn  the 
bulk  of  the  hliMid,  which  lias  been  driven  to  the  farther  ]tart  of  the 
stain,  will,  if  tlie  UIo^hI  c^inie  fn«ii  helow  upward,  grjivitate  Itack  tu  tlie 
lower  jHU'tii  n.  If  the  surface  hap]K'n  to  Iw  a  run^li  one.  like  lliat  <if  a 
shajitry  over4'(iat  clotli,  tlie  coaLrnhitiou  takes  place  so  nipidly  that  this 
gnivitatioii  does  mtt  m-eur,  so  tliat,  if  a  dropof  hlood  he  propelled  from 
near  the  surface  of  the  gn)Uiid  upward  ajrJiinst  tlu'  surface  of  a  rou^h 
overcoat,  that  snrfaee  heinj;  vertical,  il  will  he  found  on  examination 
nfter  tlie  stain  has  l>c<'ome<lry  that  the  hnik  of  the  hlotHl  is  in  the  np|»<»r 
]»(»rlion  of  the  stain,  whi<'li  is  p-ncraUy  (la-  siuallcr  cnd^  likt'  (he  p4iint 
or  tlie  stem  in  a  ptar-shafwd  stain.  The  ini|iortancc  of  hcint:  aide  to 
determine  the  direction  from  wliidi  the  LloiKlejinie  in  onler  to  form  the 
fituin»  found  in  certain  cases  is  self-evident  aial  tie»H|s  no  further  discus- 
sion. The  acc()rii[)anviii^  ilhistmtictn  ( Fiii-.  7S),  reproduced  from  a 
photograph,  slmws  tin-  ahovc-uieiitiMncd  poitit*^. 

Drying  of  Blood. — The  time  re(|iiirctl  for  hlood  io  dr^-  is  ;dso  im- 
pirt^int  lu  i-ertain  casei*.  For  InHtance,  in  a  c:»>c  of  donlde  ninnler 
re<'entlv  tried  in  Massjn'hnsctts  the  n[ipeaiijucc  of  the  hloin!  hcncath  the 
two  hollies  sliowed  ifiat  a  considerable  length  oi'  tinic  nnist  hav(^  eiaj)se<l 
between  the  deaths  of  the  two  individuals,  A  tirop  4it"  hlnod  dries  much 
more  j*Uiwly  than  a  drop  of  water  of  the  same  size.  The  charaetiT  of 
the  surface  upon  which  the  bhKHl  falls  also  hiw  oimsi<h'rsd4e  Ivarinjj 
upon  the  time  re<|nirc<l  for  the  i'4>m|ilele  drvir*":  of  die  blood.  }i'  the 
suri':ice  be  an  ab-orlK-iil  one,  s<»  thai  the  blood  nmv  pLrmeate  the  sul>- 
stance  itself,  as  in  the  ease  of  a  piece  of  nnslawlicd  miton  i>r  linen 
cloth,  tho  drviu^  lake>  place  4pute  rajiidly,  but  if  the  surface  he  a  non- 
ab.*orl>ent  one,  like  that  of  a  jiietn*  of  ^rlass  or  a  board  iiavinj^  a  snnK»th 
surface,  and  also  in  the  case  of  some  kinds  t>f  (h^iise  woven  fabrics,  tlie 
time  reijuin-d  for  the  tlrvin^  of  a  drojt  of  bhKtd  is  tuucIi  LTivater  than 
that  of  a  drop  of  water  of  e<|aal  si/<'.  A  large  droj*  of  bhwHl  re<|uires 
proportionally  a  hmjjer  thiic  to  dry  than  a  small  drop.  For  insianre,  a 
drop  4»f  bloin]  allowefl  to  fall  from  the  end  of  a  finder  <in  to  a  jiiect*  «>f 
j:Ia-<s,  the  dro]i  measniin^  -^  ni'  an  iudi  in  diauteter,  rctjuirtnl  one  hour 
and  five  minutes  ibr  *'om[d(^tedryin*;  under  favondtle  (NUiditiou* — namely, 
in  a  room  with  an  open  fire  and  a  tempcnitnrc  oi"  71*^  F.  A  drop  of 
similar  she  on  a  piece  of  soft  pine  l>onrd  in  a  nufm  in  which  the  tem- 
jH'i'atnre  was  only  (>•'>"  F..  and  with  the  atinosjihcre  not  hi  dry  as  in  the 
previous  instanot\  did   nt>t   under^-o  any  perceptible  elian^!  for  half  all 
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hour,  and  in  one  hour  it  had  only  begun  to  shrink  and  have  a  glazed 
appearance  on  the  edge.  This  glazed  appearance  gradually  extended 
toward  the  center  of  the  drop,  antl  the  drying  became  complete  in  ex- 
actly two  hours.  Therefore,  from  one  to  two  hours  is  required  for  a 
single  drop  of  blood  to  become  dry. 

The  above  facts  show  how  necessary  it  is  for  the  expert  carefully  to 
observe  every  blood-stain  in  the  medicolegal  cases  that  are  submitted  to 
him  for  investigation.  He  must  observe  and  make  note  of  their  num- 
ber, exact  location,  shape,  color,  and  whether  or  not  the  individual  stains 
have  a  different  density  in  different  jMirts.  From  the  facts  obtained  by 
simple  insi)ection,  which  should  be  nuide  as  quickly  as  possible  after  the 
receipt  of  the  substances  to  be  examined,  intportant  information  may 
possibly  be  gained  with  reference  to  the  age  of  the  stain,  the  direction 
from  which  the  blood  emanated,  and  jK*rhaps  some  idea  of  the  force  with 
which  it  was  pmpelled. 

Color  of  Blood-stains. — If  a  bloo<l-stain  be  recent,  it  can  some- 
times be  determined,  within  narrow  limits,  by  carefully  observing  its 
color,  how  long  a  time  has  elapsed  since  the  stain  was  made.  A  freshly 
made  blood-stain,  after  it  has  become  dry,  under  ordinan-  circimistances 
has  a  bright  scarlet  color.  Upon  exposure  to  owlinary  daylight  this 
color  gradually  changes  to  a  dull  brown  during  a  j)eriod  of  about  ten 
<lays,  after  which  time  the  color  does  not  change  materially  ;  therefore 
if  a  given  stain  has  l>een  cxposetl  only  to  light  and  air  under  ordinary 
c(mditions  for  less  than  ten  days,  some  opinion  can  l>e  formed  as  to  the 
approximate  age  of  the  stain.  It  must  be  borne  in  mind,  however,  that 
there  are  some  conditions  that  liasten  this  cluinge  of  color :  continuous 
exposure  to  direct  sunlight ;  the  application  of  a  high  degree  of  heat, 
such  as  might  be  obtained  by  the  application  of  a  hot  iron  or  the  heat- 
ing of  the  subst:mce  amtaining  the  st:iin  on  a  stove  or  in  an  oven  ;  or 
treating  the  stain  with  certain  preservatives,  like  alcohol  or  naphtha, 
will  very  rapidly  pn>duce  the  change*  of  color  to  a  dull  brown, 

METHODS  OF  IDENTIFYING  BLOOD-STAINS. 

TIm'  methods  employed  in  the  identification  of  bloo<l-stains  are :  (1) 
Chemical ;  (2)  optical ;  (3)  microscopic  examination  ;  (4)  the  biologic 
or  serum  test. 

The  chemical  and  optical  methods  are  eniployed  f<»r  the  purpose*  of 
<let<H'ting  the  hmI  coloring-matter  of  the  1>1o(k1 — hemt^lobin^-or  its  de- 
com])osition  i)nHlucts  in  those  cases  in  whi<*h  it  lias  Ummi  decom|>osetl  by 
<*on4litions  to  which  the  stain  has  Invn  subjected.  They  serve  also  to 
detiM^t  the  siTimi-:ill)umin  contaiiuNl  in  tJH'  stain,  althoiigli  the  detection 
of  this  constituent  serves  merely  as  a  confirmatory  test  and  is  of  com- 
|)aratively  little  value,  since  albumin  is  a  constituent  of  many  other 
Huids.  >ri»reover,  <»ur  tests,  nmler  the  condititms  that  obtain  in  tt»sting 
stains  medieolcgjdiy,  <lo  not  enable  us  to  distinguish  In^twetMi  the  serum- 
athuniin  of  the  bloiMl  an<l  egg-albumen. 

The  detiH»tion  of  the  hemoglobin,  however,  shi»ws  us  witli  certainty 
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the  presence  ol'liloml,  t)ut  >\nvv  la-mo^rlobin  \n  coiit4iint.'d  in  tlie  hliXK]  of 
nnuiv  aiiiniiils,  its  (IcUrtinn  Uimws  no  li;^lit  iijkhi  tlie  imturc  of  tin*  ani- 
mal iVniii  whk'h  tin-  MihhI  iit  any  ^^iwn  stain  einanatwl.  To  deterniiue 
this  latttT  (tut*.sti(»n  resort  is  biul  ti>  the  microscopic  examination  of  thr 
blooil-rclls  in  tlu*  -^taiu^^  anJ  Ut  the  strruui-tt'st.  By  means  of  these 
methods  of  invest ijT^it ion  it  i.s  often  [H^sf^ihle  ti>  determine  wiiether  the 
IjIihrI  oritruKite*!  t'rorji  a  liiitnan  heiii);  or  I'nmi  reiUiin  animals. 

IiL*(ore  eou.'-idi'riiig  tlu-.-e  nn_'ElnK.U  iif  iii>*e>tig;iliifn  In  detail  it  will  l>e 
neiea-sary  to  conHiiler  hrit  tiy  the  more  imjvortaut  properties  of  henioglo- 
l>in  and  it>^  )Ieoom]>osition  prtMlnrts. 

Hemu^lubin  and  its  Decomposition  Products. — Hemcj^lohin  Ls 
llie  ti'^l  <'o|iii-itijT_iii;ittor  of  the  hliHul,  urul  is  tound  in  the  1)Io*k1  of 
all  the  vct'tebiiUes  \\  ith  the  exeeption  of  two,  llie  umpltioxnn  and  Irptth- 
vephafna^  and  in  thut  of  many  of  tlie  invertelimtes.  It  is  the  6ul>- 
Mtiinee  that  carries  the  oxy^fn  to  the  tissues,  and  with  the  oxypren  it 
tonus  two  eiiin|KMMid^,  oxylieinojrjdhin  ■uul  ni«'thrmoi^l«»l>iii.  In  the 
oxyhemoglobin  tlu'  oxvjt^t'n  is  verv  hwisi'Iy  conibined  wilh  the  pigment 
and  M4.'|Kimtes  fi-om  it  very  easily,  wtjiie  in  metlie[nt»;rlohin  the  eonibina- 
tion  is  mueh  more  stable.  Solutions  of  oxylieinogloLin  have  the  bright 
eherrv-riHl  eolor,  siieh  iih  is  si-i'U  in  arterial  bloiHJ,  whilr  the  darkor  color 
of  Vinous  bloonl  is  that  of  a  suhitifHi  of  lH'nii>^liibiu  deprivrd  of  its 
oxygen.  Tlie  ectlor  oi'  a  solutittii  of  nielht'tiitt^lohin  is  brown,  .dilu- 
tions ot"  tlu'se  three  substanr**:;  wh4ni  exaniine^l  with  the  sjkcctnx-iWipe 
hHow  diflert  nt  abMtrptittn-lmiids,  which  will  be  s|Hiken  of  later  in  rela- 
tion to  sp<H'tro>('opi<*  tests  for  blood. 

Henio|rlol*iii  enntiiins  iron;  it  alsii  forms  distinet  eompimnds  with 
nitric.  (»xid  (N  A,)  tt'iil  farbon  monoxid,  the  solutions  of  whioh  ^ive 
ehnmeteristie  al>soi']>tiim  s|M'etr:i.  These  eoni]>f>unds,  however,  have  no 
nieilieok'irid  importance  in  the  examination  of  ]>]tHMl-stains.  The  carbon 
nionrixid  htMnn^loftiii  hns  inrdicolci^d  inipDrtatier,  however,  in  cjises  <if 
]Hiisoninj^  by  ilhnidnatinu-^as  and  by  the  linnes  frmn  burniujr  charcoal  ; 
poifvminj;  by  illnniinating-gsis  is  quite  commonly  seen  at  the  present 
time,  owing  tn  thu  Inrg*'  pereentage  of  e^rbon  monoxid  in  the  ilbmiina- 
ting-gas  used  in  nnr  large  cities.  It  is  this  r-om[Minnd  that  itnpart.s  the 
briudit  eherry-rrd  i^ulor  to  tht*  bhwid  niid  tisanes  in  cartes  of  ]X)i!K)ning 
by  this  gas, 

Hemoglol)in  is  quite  easily  (leeoniposetl  by  various  agencies.  If  a 
solution  of  it  be  heatefl  to  Ivuling,  the  cf^lnr  changes  to  a  bro^vn,  due  to 
tin-  decomposition  of  tlu*  heniftglolnn  into  a  In-own  jfignHrit — hematin — 
and  a  pmteid — glohin.  This  ])ignient  hemiitiii  istjiiite  inijwirtant  nuslico- 
legally  l)ecause  it  may  he  formed  from  hcmogli>bin  by  umuy  agencies 
to  which  blood-stains  may  l>e  exposed,  an<l  also  Iwcniiw  it  is  formed 
during  the  |ierforin;mce  of  sinne  of  the  priiiripal  chcniieal  tt-stsfur  Idmid. 

Hennitin  eoatauis  all  the  iron  of  tlie  ]ienn»vrl,,[ii[i  from  wlileh  it  was 
derived.  It  is  inst>lnblr  in  wntcr,  ah'oliol,  ;md  ether,  but  is  sohibh*  in 
alkaline  hvilroxids  and  in  alcohol  4*uotainiiig  sulphuric  acid.  Sohuiontiof 
heniatin  give  cbaraeteristie  absorption  sj^octra  tliat  will  br  tlescril^ed 
later.      If  a  solution  of  hematin   lie  treated  with  ammonium   sulphid  or 
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s«»mo  other  reducing  agent,  a  pigment  called  hemochromogen  is  formed ; 
this  pigment  was  formerly  designated  reduced  hematiu. 

Another  decomjwsition  product  that  is  of  importance  in  the  medico- 
legal examination  of  some  blood-stains  is  hematojK)ri>hyrin,  or  iron-free 
hematin.  This  pigment  is  produced  from  hemoglohiu  or  hematin  by 
tlic  action  of  tliose  agencies  that  are  capable  of  removing  the  iron  from 
these  coni|X)unds  ;  some  of  these  agencies  are  conditiims  to  which  bUKxl- 
stains  may  be  subjected  accidentally  or  intentionally,  as  has  been  shown 
l)v  Liman,  Kratter,  and  Hammerl.'  When  this  dwomj)osition  has  taken 
place  in  a  blood-stain,  the  application  of  the  ordinary  tests  will  not 
reveal  the  presence  of  blcxKl  pigment,  and  it  becomes  necessar)'  to  resort 
to  s|>ecial  mothmls  for  the  recognition  of  the  hemochromogen  or  the 
hematoporphyrin  by  means  of  the  spectroscoi)e. 

The  most  important  agent  causing  this  decomposition  is  heat.  If  a 
bhK)d-stain  be  heated  to  a  temperature  of  142°  C.  (287.6°  F.)  for  a 
j>eriod  of  one  hour,  or  to  a  higher  d^reo  for  a  shorter  period  of  time, 
the  pigment  will  be  so  decomjx>sed  that  it  cannot  be  detected  by  the 
hemiu  or  the  guaiacum  tests.  Practically  this  may  hapi)en  to  a  b](K>d- 
stain  if  the  fabric  containing  it  be  ironed  with  a  hot  iron.  If  the  stain 
l)e  dry,  the  application  of  a  high  degree  of  heat  will  not  destroy  the  red 
blowl-eells,  but,  on  the  contrar}',  will  fix  them,  so  that  they  will  not 
afterward  be  destn)yed  by  water  or  other  agents  that  ordinarily  quickly 
destroy  the  retl  blood-cells.  If,  however,  the  stain  l>e  wet  when  the 
heat  is  applied,  the  red  blood-cells  will  be  destroyed  even  at  a  tempera- 
ture of  56°  C,  (132.8°  F.).  When  this  decomposition  has  taken  place, 
the  pigment  can  be  dissolved  out  by  concentrated  hydrochloric,  sul- 
phuric, or  glacial  acetic  acids ;  an  alcoholic  s<^lution  of  sulphuric  acid  is 
crtl>jd)lc  of  dissolving  a  sufficient  amount  of  this  pigment  to  permit  (»f 
its  recognition  by  the  spectroscopic  examination. 

The  writer  has  also  found  that  if  blood-st;iine<l  articles  be  treated 
with  certain  germicides,  such  as  naphtha  or  U^nzene,  or  certain  deodor- 
izers or  disinfectants,  such  as  aluminum  chlorid  or  tiie  so-called  bromo- 
chlonilum,  the  bloinl-pigment  will  be  so  deeomjK>sed  that  it  cannot  be 
detected  by  the  onlinar\'  chemical  tests.  At  the  sjime  time  the  re<l 
bliKnl-cells  will  b^  fixe<i  to  such  an  extent  that  tliey  will  resist  sub- 
stMjuent  treatment  with  water. 

Chemical  Tests  for  Blood. — The  princi|>al  chemical  tests  for 
bhxHl  are  the  following  : 

1.  Tciehmann's,  or  the  hemin,  test. 

2.  SiKlium  tungstate  test. 
;{.  Ciuaiacinn  tost. 

4.  Albumin  test. 

Tekhmann's  Test. — This  is  by  far  the  most  important  test  for 
bloofl-pigment,  and  is  extremely  delicate.  It  may  1k»  jwrformed  in  the 
foHowinj^  manner : 

It'  the  objtM't  to  l>e  examin<Hl  Ix'  a  drietl  bhwHl-stain,  a  small  fnig- 
ment  of  the  <lrie<l  hUMMl  should  l)c  n^movtMl  from  the  stain  with  the 

»  ri/T/r/jfl/iz-MA-A.  /.  ffer.  Mai.,  IW»L',  vo\.  iv.,  pp.  41-61,  62-76. 
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pfitjt  of  a  knife  and  transferred  to  a  glass  slide.  If  the  ^tain  be  a  dif- 
fuseil  itne,  or  if  the  hliiiMl,  wliilf  still  frcsli,  hnil  s<iakod  into  the  fabric, 
as  ill  the  case  <tf  a  ^tain  upon  eoUon  i>r  linen  clotli,  ho  that  a  fragment 
of  the  drietl  blooil  cannot  l>e  removed  hy  the  knife  as  alwvo,  then  it 
siiftice.-i  to  seni]>i'  a  small  jxirtion  (*f  the  stain  witli  the  kuif<-|>«»int,  col- 
lis'ting  flu*  dn>t  thus  reinovt-il  U]Min  a  glass  slidi*.  The  fragment  of 
dritil  hlood  ttv  tlu'  dusi  ol)taiiu'd  in  the  ab<>ve-nK'r»tii>ne<l  way  should 
then  be  tii^iteil  on  the  slide  with  a  small  dn*])  of  water  in  whieh  has 
l)een  dissrdve^l  a  minute  fragment  of  sfMliinn  ehlorid  (eonunon  salt)  or 
sonic  other  halngcn  suit,  sut-h  as  pitassium  ioilid  or  brondd.  This  drop 
(ilu^nld  iht-n  Uo  ivajMH-attnl  tudryncss  liy  vrrv  gentle  hejit,  the  drif^fl 
resifhie  eoven-il  with  a  rftver-glass,  a  drop  «)f  glaeial  aeetie  aeid  allriwf?<l 
to  run  under  tJie  eover-glass,  and  the  slide  ag:nn  gently  heated  until 
bubiiles  of  gas  are  seen  to  fonn  in  the  liijiiid  tinder  the  eover-glass. 
This  sbowr?  that  thr  glaeial  aeetieacwl  has  bf<'n  heated  totlie  boiling-point. 
If,  no w,  the  slide  l^e  allowed  to  cool, an  examination  Mith  the  niicn>scoj>e 
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will  revei\l  the  ehameti'ristir  en*stals  of  tlie  rhlorid  of  heniatin  in  caji* 
the  .-^tain  examineil  eontaiiieti  blo<Ki.  These  erystals  iif  the  ehbjrid — or 
io<Iid  ill  ease  potiissinm  iodid  has  been  nseit — nf  hennitin  an*  called 
*'  lieniin  "  erystals,  and  thry  have  a  very  cfmraeterisrie  erk'stjdiine  fonn. 
The  normal  hemin  erystals  have  a  yellow  to  <'htKNdiite-hniwn  color, 
and  sepanite  in  the  form  of  small  rhondiic  pintts.  Them-  crvstals 
natiimlly  vary  a  little  in  size  aeciinling  to  the  nipidity  of  their  fornm- 
tion.  iStinetimes  two  or  more  arrangt^  thi-mselves  in  the  form  iff  across 
or  a  rosette.  8timetiint^,  particularly  W  the  fragment  of  ilried  blood  np*>n 
the  slide  was  of  f'iinsidcndtK'  .-iKi%  the  Ibnn  <if  the  eryslnls  in  si»me  |wirtit 
*>t'  the  pre^mnitton  may  be  somowhiit  loofblip*!,  some  of  the  eiystals 
assiiiiiing  a  pointed,  i»val  shape,  and  iji  sdini'  the  uutHnes  may  Ik?  a  little 
irregular;  hi  all  easc.-i,  however,  a  snfti**ient  rnindier  of  the  normal  y>er- 
feet  <'r^stals  will  lie  swn  t^>  render  their  identirtcution  positive.  The 
acconip:niving  illustnUions,  tvproduecd  from  ]>hotogmphs  taken  from  dif- 
ferent jKU'tions  of  the  smme  slide,  show  this  vanatiou  (Figs.  79  and  80). 
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This  test  deix^nds  upon  the  principles,  first,  that  hcmatin  is  formed 
from  tlie  deci>m|Kxsition  of  the  heinojrlobin  bv  the  heat,  and,  secondly, 
that  the  hematin  in  solution  in  the  boiling  glacial  acetic  acid  unites  with 
the  chlorin  of  the  salt  to  form  the  chlorid  of  hematin,  which  is  soluble 
in  lx>iling  glacial  acetic  acid,  crystallizing  from  this  solvent  on  cooling. 

Precautions. — Care  should  be  taken  in  heating  the  slide  in  the  per- 
formance of  this  test  not  to  raise  the  temperature  so  high  as  to  decom- 
jM>se  the  hematin  in  the  first  dry  residue  obtained.  If  the  temperature 
be  raised  to  about  142°  C.  (287.6°  F.),  no  hemin  ciystals  will  be 
formctl,  as  has  been  shown  by  Hammcrl  (/o<».  cii,). 

Further,  on  heating  the  slide  after  the  addition  of  the  glacial  acetic 
acid,  the  temperature  should  not  be  raised  so  high  as  to  produce  active 
l^>iliug  of  the  acid,  since  active  ebulition  may  carry  all  the  pigment 
beyond  the  edge  of  the  cover-glass,  wliich  might  prevent  the  detection 
of  the  hemin  crj'stals. 

The  hemin  test  will  not  serve  to  detect  blood-pigment  in  those  blood- 
stains that  have  been  heated  to  a  high  temperature,  that  have  been  sub- 
jeetetl  to  the  prolonged  action  of  naphtha,  a  solution  of  aluminum 
chlorid,  or  bromocbloralum,  or  that  have  been  exposed  for  a  long  time 
to  direct  sunlight 

The  Sodium  Tung^Atate  Test. — ^This  test  is  of  great  value  in  the 
case  of  diffused  blood-stains  caused  by  the  action  of  water  upon  the 
<iriginal  stain,  as  in  unsuccessful  attempts  to  wash  a  blood-stain  from 
cloth,  and  in  cases  in  which  the  blo<xl  exists  in  solution  in  water  or 
some  other  aqueous  fluid,  such  as  urine.  By  means  of  this  test  all  the 
blootl-pigment  is  precipitated  fn)m  its  aqueous  solution,  and  thus  con- 
centrated to  a  small  volume  in  the  form  of  a  precipitate  tluit  can 
afterwanl  l)e  tested  by  the  hemin  test  (»r  subjected  to  s]K»ctrosc()pic  ex- 
amination. 

In  the  (5ise  of  a  diffused  blood-stain  in  which  the  bloo4l-pigment  has 
been  largely  diluted  with  water  anil  spread  over  a  large  surface  of  cloth 
or  other  fabric,  the  application  of  the  hemin  test  in  the  onlinarv  way 
will  generally  fail  to  detect  the  bl<MK]-pigment.  It  is,  therefore,  neces- 
sary first  to  remove  all  the  bUxnl  from  a  considerable  piece  of  the  t*loth, 
concentrate  to  a  simdl  volume,  and  identif\*  it  by  one  or  more  of  the 
other  tests.  This  is  l>est  done  in  the  following  manner :  A  pie(*e  of 
the  cloth  of  sufficient  siz<' — the  amount  rt'<|uir(»d  de)>ending  upm  the 
extent  to  which  the  blood  lias  l>een  diluted,  this  iH'ing  determinwl 
generally  by  simple  ins|KH^tion — is  removed  and  placed  in  an  eva)K)nit- 
ing  <lish  or  wineglass  containing  distillwl  water  in  which  has  l>een  dis- 
solvetl  a  crystal  or  two  of  ])ot:issium  i«Klid.  In  this  the  fabric  issoakecl 
«»ut  iuul  frc(|Uently  stirrwl  and  pn^sc<l  by  nutans  of  a  glass  nnl,  so  as  to 
fiu*ilitat4'  the  thorough  washing-out  of  the  pignK'Ut  fnmi  the  cloth.  The 
fiui<l  should  Ih?  ix»uri'<l  off  int*)  a  flask  or  test-tul)e,  acc<»nling  to  the 
amount  us(m1.  anil  the  jinnnss  re|>eated  once  or  twice  with  fresh  |>ortions 
of  water  an<l  |)otasf<ium  i»Mlid,  and  finally  the  fluid  entin»ly  pn^stfl  out 
from  the  doth.  These  unitcil  wasliings  should  then  lx»  filtcre<l  so  as  to 
n'Uiove  all  M»Iid   |)articles,   stnuigly  acidulate<l   with  a<t'tic  acid,  and 


srELTROjcxiru*  trst  fur  uiahh). 


7nr> 


iif  thti^e  iHstniiiifiits  the  rwider  is  reterrfcl  to  tht'  \v<)rk.s  on  opticiil  uppa- 
Ritiis  <^r  to  til*.'  «ituli^;tie  of  the  mauiiiUcturers  of  inicroHtroptv  and  nik-rij- 
fccopic  acee.ssorit^. 
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Pus.  M.— Spoctni:  I,  J.  r?.  4.  nxyhfinoclnhin  of  vnrlftiii  ilt'cpcv*  of  cm-  i.  r>.  hemo- 
globin; 6,  COhL'inoKlnbln  :  7.  K.  hoinniln  in  nlkalliu'  «»i>ltiti«»n,  <lHulp  nnM  '  ;  M  tu'inr.- 
Ghrt>nii>p*n  (^•toki>«*  rediireil  lit>mn(lti' ,  10.  n)i:tlu<iit<>ul<.bhi ;  ll.ni'hl  hiMiioi  'iiit«i|uilh 
Acellr  arid):  12.  arltl  hi^uiatiii  in  ttlrnhuUc  •oliilloii,  tS,  nrlil  tifmaIi>|M>r{trij  riii ,  II.  «U«ttiie 
bematoportthyrln. 

Oxyhemo|r|obirt. — Tht-  rliar.U'tt'ristic  s|K'(»tnnn  of  oxyhwjut^lohin  can 
1*0  stfn  ouly  in  vlt>- tiilnte  Milutinn.  If  a  .H>hititiii  <.*ontaininj^  alKXit  0,7*5 
j>er  wnt.  be  exuriiined  in  a  lavor  I  cm.  (0.4  in^h)  thick,  m'»st  of  the 
rays  of  light  will  Uv  a}>*orl»ctl  iK'tween  ihv  linos  J)  and  A,  thus  fomiiiif^ 


1.  Solar  spectrum. 

2.  Oxyhcniogloliiri. 
•t.  Hcmoglol>iii. 


4.  Methemoglolfin  in  dilute  jinhition. 

5.  lieinatiii  in  alkaline  s^jlution. 

6.  Uemochroniogen,  or  reducwl  htmntin. 

7.  Carbon-monoxid  hemoglobin. 
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of  oxyhemoglobin,  except  that  the  two  bands  lie  a  little  nearer  the  violet 
end  of  the  sjKxitnini.  It  can  be  distinguished  from  the  oxyhemoglobin 
spectnim,  however,  by  the  fact  that  it  remains  unchanged  on  heating  the 
8i)ecimen  under  examination  with  ammonium  .sulphid  (see  spectrum  6, 
and  Plate  12,  Xo.  7). 

tlematin. — The  recognition  of  this  pigment  is  of  importance  in 
those  cases  in  which  the  stain  has  been  subjectc<l  to  the  action  of  those 
agencies  that  cause  decomposition  of  the  hemoglobin  (see  above).  In 
ortler  to  extract  the  hematin  from  a  blo<Kl-stain  so  as  to  prepare  it  for 
s|xx:trosa>pic  examination  it  is  necessary'  to  treat  the  stain,  or  a  portion 
of  it,  with  a  dilute  alkali  (sotlium  or  ammonium  hydroxid),  with  glacial 
acetic  acid,  or  with  alcoholic  solution  of  sulphuric  acid,  since  hematin  is 
insoluble  in  water,  alcohol,  and  ether. 

The  acid  and  the  alkaline  solutions  of  hematin  give  different  spectra. 
The  si>ectrum  of  hematin  in  alkaline  solution  has  a  dark  band  between 
<7und  I)j  lying  near  />,  and  if  sufficiently  concentrated,  overlapping  2>, 
while  the  violet  end  of  the  spectrum  will  l>e  almost  absorbed  (see  spectra 
7  and  8,  and  Plate  12,  No.  o).  The  s|)ectruni  of  hematin  in  acid  solution 
has  an  al)sorj>tion-lxind  between  C  and  /),  very  clase  to  the  line  C  (see 
s|)ectrum  11).  In  an  alcoholic  sulphuric  acid  solution  properly  diluted 
the  s|)ectrum  may  have  four  l)ands,  one  l>etween  ('  and  D,  nearer  C ;  a 
very  faint  band,  not  always  visible,  just  t<)  the  right  of  D;  a  broad  band 
between  D  and  E,  nearer  E;  and  the  fourth  band  between  b  and  F, 
a  little  nearer  6  (spectrum  12). 

Hemochromogen  or  Reduced  Hematin. — This  is  produced  by 
treating  an  alkaline  solution  of  hematin  with  a  reducing  agent,  such 
as  ammonium  sulphid  or  Stokes's  reagent.  Its  solutions  give  a  well- 
defineil  absorption-band  midway  l>etween  />  and  E,  and  a  fainter  band 
Iwtween  h  and  A' (see  spectrum  9,  and  Platte  12,  No.  6).  On  ex|)osure 
to  tlie  air  an  alkaline  solution  of  hem(K»hn>niogen  absorbs  oxygen  and 
is  nKxinverteil  into  hematin. 

Hematoporphyrin. — This  is  fornKnl  l)y  dissolving  blood-pigment 
in  concentrated  snli)hnric  acid  or  by  heating  it  with  concentrated  hydro- 
<'hloric  acid.  The  solution  in  concentrated  sulphuric  acid  givt»fl  a  s|iec- 
tnun  having  two  bands,  one  faint  and  to  the  left  of  />,  and  the  other 
mon*  distinct,  between  I)  and  E  (see  sjHM'trnm  l.'i).  In  dilute  alkaline 
s(»lution  its  s|KH'triim  has  four  biuids,  tme  faii»t  and  midway  Iwtwwn  <* 
and  />,  the  second  and  third  rather  faint,  and  having  a  )M>siti(m  similar 
to  th<»  «  anil  |9  oxyhemoglobin  kmds  ;  and  the  fourth,  a  broiid  dark 
l>aud  reaching  from  h  nearly  to  F  (sptvtrum  14). 

Method  of  Examination. — The  method  of  tn^ating  a  blocnl-stain 
for  s])ectroscopi<*  cxaniinati<m  varies  acconling  tti  the  (piantity  of  ma- 
terial at  dLiposal  and  a<vording  to  the  age  of  tlw  bbHwl-stain — that  is, 
whether  the  hemoglobin  is  pn^sent  in  the  stain  unchangtHl  or  has  Ukmi 
dt*<'oni|>os<Hl  by  agencies  mentioned  al>ove.  If  plenty  of  material  l>eavail- 
able  and  the  bhwHl-pignient  Ix*  mostly  uiulc<N>m|>ose<l,  a  |M>rtion  of  the 
stiiin  can  be  tnnit<Ml  witit  a  litth*  water  or  dilute  sjdt  solution,  and  exam- 
ine<l  <lirectly   with   the  direct-visitai  siK'ctroM'oiK*,  and  the  oxyhemo- 
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tides  of  the  reddish  substance,  causing  them  to  fall  near  the  middle  of  a 
largt*,  thin  glass  cover.  Apply  in  close  proximity  to  them  a  very  small 
drop  of  three-fourths  j>er  cent,  salt  solution,  bring  the  particlejj  of  sup- 
posed bloo<i-clot  to  its  edge,  and  pn>ceed  as  I  have  already  directed. 

"  After  thus  examining  the  spectrum  of  the  substance  you  may 
generally,  by  rotating  the  stage,  cause  the  cok)red  fluid  to  jwirtly  drain 
away  from  the  solid  j)ortion,  wherein,  under  favorable  circumstances, 
should  the  sjxK'imon  l>e  blood,  the  granular  white  blood  globules  bea^me 
plainly  visible,  as  do  also  cell  walls  of  the  red  discs.  Among  the  latter, 
if  your  mental  and  j)hysical  vision  be  kwn  enough,  you  can,  by  the  aid 
of  a  ^  immersion  lens  and  an  eye-piece  micrometer,  measure  a  series 
of  corpuscles  accurately  enough  to  discriminate  human  blocxl  from  that 
of  an  ox,  pig,  horse,  or  sheep." 

Since  there  are  a  few  substances  solutions  of  which  give  a  spectrum 
somewhat  resembling  that  of  oxyhemoglobin,  such  as  solutions  of  alka- 
net  n)ot  in  alum  and  those  of  cochineal,  the  spectroscopic  examination 
should  not  be  restricte<l  to  the  recognition  of  the  spectrum  of  oxyhemo- 
globin alone.  The  stain  should  be  treated  with  the  diiferent  reagents, 
so  as  to  obtain  several  of  the  bhwKl  S|XK;tra.  The  solution  of  oxyhemo- 
globin should,  after  the  <>xyhemoglobin  l)ands  have  been  recognizee!, 
always  be  converted  into  hemoglobin  and  again  examined,  since  the  v^e- 
table  solutions  mentioned  above  are  not  changed  by  the  action  of  re- 
<lucing  agents. 

The  methods  of  examination  heretofore  describe<l  enable  us  to  deter- 
mine simply  the  presence  of  the  coloring-matter  of  bhxKl,  which  tbr<)W8 
no  light  whatever  upon  the  kind  of  blootl,  since  the  red  coloring-matter 
— hemoglobin — is  contained  in  the  bhunl  of  all  vertebrates  except  the 
(tiiiphioxitA  and  IrptocephahM,^  and  in  that  of  many  of  the  iuvertel)rates. 

In  onler  to  obtain  any  information  as  to  the  nature  of  the  animal 
from  which  the  1>1(hmI  in  question  t>nginated,  resort  must  be  had  to  the 
mii'FostTopic  investig:ition,  for  the  pur|>ose  of  determining,  if  jHissible,  the 
fonn  and  size  of  the  retl  blwHl-ivlls,  and  to  the  serum  test. 

Microscopic  l^xamination  of  Blood. — The  n>d  bltMMl-i^^lls 
ditfer  in  diiferent  animals.  In  binls,  reptiK's,  antl  flsh<»s  it  is  oval  in 
sha{K>  and  has  a  <listiu('t  nucleus,  while  in  most  nummials  it  is  a  circu- 
lar, bi<'oncave  disc  without  a  nucleus  ;  in  tin*  (-aniel  and  llama  triln*, 
however,  the  nxl  cells  an*  oval  in  shai*«\  but  have  no  nu<'leus.  The 
distinction  In'tween  any  kiml  of  bUxnl  having  nudcatwl  red  cells  and 
one  i»aving  non-nuclc:tte<l  rtnl  cells  offers  no  «lifliculty  whatever,  even  In 
tile  case  of  drie*!  stains,  shice  the  nneh'i  are  XQxy  stable  and  not  readily 
destroye<l,  and  can  Ik*  very  easily  nn-ognized  by  their  high  <!ensity.  The 
niiiTosKNtpie  distinction  iM'twetni  the  diifen'Ut  kin<ls  of  mammalian  1)1<mk1 
presents  inueh  gniitiT  ditlieuhy,  sinc<\  with  the  ex(vption  of  the  camel 
tribe,  the  only  4li(reren<v  is  in  the  size  of  the  re<l  bliMMl-wlls.  This 
diflerenee  in  >ize  lies  within  such  very  narrow  limits  that  in  some  tnises 
the  jM»sitiv<'  <listinetion,  by  the  microM'o|M',  l)etwe<'n  the  bliKMl  of  certain 
'  I-iiiik»-tfr,  l't'*H\  linf/uf  S.n\,  IST'J,  vol.  xxi..  p.  71, 
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object  micrometer  consisting  of  ii  giiLSs  niide  iiiHjn  which  art*  rtilml  liiiL's 
exactly  ^ij^  of  an  inch  u[)art,  one  ^hf  ^"*-''^  ?*pac^*  being  dividcfl  into  ten 
sul^livi:^ioiw  In*  vnW\  lines;  each  snhdivisiuu,  therefore,  is  txai'tly 
TttVo"  '*^  '"^  irifli.  It  is  necessiirv  to  sijl>j(i/t  vnvh  scsilt*  to  exact  st-ientifio 
examiiuitiou  to  detenuiiie  its  at vu racy  by  LMiiii|iaris<ju  with  ntlier  niieroni- 
etcrs  known  to  be  accurate.  Having  detenniiied  tiie  aceuniey  of  tlie 
olyect  niicn)mcter,  it  is  very  easy  to  determine  the  valuaticm  of  the 
s^xice-s  on  the  eye-]»ioc'e  inicromettT.  The  olijeet  tnierometer  ])einj;  |»laee<i 
upon  the  stage  and  tlie  seale  nwurately  ilicuseiU  tlie  line  U|kiii  cine  >ide 
of  the  stundani  y^^g-jy  inch  space  is  brought  into  exact  jnxtapoHitioii  with 
one  of  the  long  lines  on  the  eve-j)ie<'e  scale;  then  tiie  niunber  of  division?* 
on  the  eye-piece  so<de  exactly  covering  the  yti^rs  ^"*''*  ?^|Kice  on  the  object 
micrometer  are  eount<'<l.  If,  for  instance,  it  take  just  eighteiMi  divj.-iitns 
of  the  eye-pieot»  scale  to  cover  exactly  the  jtj^vc  ^"^'^  sj«U'e  ini  the  object 
glass,  it  means  obvioiLsly  that  each  division  of  the  eye-pieiv  scale  corre- 
sponds to  YTfJ^^iy  of  au  inch.  li\  ihercfnre,  in  mcjt'*uring  any  (tbjcot  in 
fix'us  upon  die  object  glass, — as  a  bltMxl  globule,  for  inst;ince, — it  hv  found 
that  six  divisions  of  the  cye-pie<-e  are  iXHjuirtHl  to  c«iver  exactly  the  objei't, 
it  btH-'omes  evident  that  that  oliji*ct  meiLsiir(.'s  exactly  ^g  Jt^jj        i?ijV(T  "*ch. 

The  cobweb  eye-piece  micmmeter,  instead  of  containing  a  nd<^!  gl:ist» 
slip,  consists  of  two  very  fine  threads  or  cobwebs  <Irawn  across  the  field 
and  fastencil  in  such  a  way  that  one  of  the  cobwebs  is  fixed  while  liie 
other  is  njovable  by  a  scnnv.  The  tliread  of  the  M-rew  is  gi-nerally  s<» 
rut  that  a  coiriplcte  turn  of  tlie  head  will  move  ibe  thread  j^  inch. 
The  head  of  the  screw  is  accum.tely  grailiiakMl  inti)  100  divisions,  an*l  a 
scale  ii|Min  the  side  of  the  eyt»-piee«»  indicat<*r4  the  inmiU^p  of  complete 
rt^v<d(]tii>ns  uf  tiie  Iiwid  of  the  s<'rew.  Tltc  Vidiiiition  iA'  tfic  s|iace 
between  tin-  two  cobwel>s  lor  each  (•(►niplete  n^volution  (»f  the  wheel,  or 
for  each  i'ractiitn  of  a  revolution,  can  be  determine<l  in  the  sjini<'  way  as 
the  valuations  of  the  eye-piece  illvlsions  in  the  Jaeksim  nueronieier. 
By  bringing  the  ilxM  thread  in  exact  juxtj»|»f)siTion  wi»h  on<"  Hue  of  the 
Winr  *"*^^'  sp;»ce  on  llu'  objtt^t  mi<'n>meter  slidi"  h\h\  ihen  turning  the 
screw  ui»til  the  movable  tlin-ad  exactly  covers  tlie  line  at  the  other  side 
of  the  ^-^jVu  i'^*'^'  -'*l»ace,  the  iimding  of  the  scales  will  s(u>w  the  distance 
in  revolutions  of  the  s<'rew  re<piirc<l  to  move  the  movable  thread  over 
the  y^W  inch  s|)iiee.  From  this  (he  exact  valuation  of  a  complrtc  ivvo- 
lutkm  of  the  screw,  or  any  fniction  tliereof,  i-an  msily  Ik*  cjdculatcd. 

As  to  the  stnictun*  of  the  reil  bloi^fl-^-ells,  authorities  difler.  Many 
of  the  ohier  pfiysiologists,  as  Hcws<tn,'  Wells/  and  S-hwjmn,*  and  mon* 
recently  the  Inte  Dr.  Kichardson/  <»*tnsider<xl  that  tlw  bhKKl-<vlU  had  a 
distinct  cell-wall  ciMitaining  a  fiuid  color<«<l  wilii  the  hmI  pii*^ment,  while 
others,  among  whitui  were  Bpueke,'  i^ollett,*  K«»llmann,  and  later  For- 


*  //nr«f.n'«  WurfcJi,  Svd<»nhafn  S<»r.,  T«i>ndon.  IR4ti. 

"  "On  lher<.K>rnf  the  BKhkI.     PkUadn.  Trann.,  17ft7.  p.  429. 

*  MirroMfitpif  HrxmrrArs^  Sydi-rilmiii  S4>i>.,  1M47,  p.  t(7, 

*  >>  On  th0  Viiliif)  nf  Hiirh  i'owoni  in  ih«>  l>{ii|;nriftia  nf  HUK>d-«utm/'  Amer.  Jnur. 
yfe^i.  Sci,  July.  1874. 

*  "  IMo  nlomenUr  O^ftnUmen,"  Sitiunffthef.  tt.  k.  Akml.  HVm,  vol.  jtliv.,  pt.   xi., 
p.  S87.  •  "On  BliMwi,  ■  S4r%fkrr'»  Ifnm/fkjoA. 
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mad,'  thcttigbt  that  they  con^i^ted  of  u  stroma  or  network  tlmt  is  color- 
less, elastit*,  ikui\  nuule  u\)  of  an  alhuniinons  pul>stance  the  inter&tioes  of 
whic'li  eontain  the  coloriii^j-niatter.  TLLs  hitter  the<try  a|ij»earsto  be  &uj>- 
jH«rte<]  by  tlie  vvciglit  «it'  <vident-e. 

When  llie  iitl  LliMnl-eells  vi'  nianimaliun  hiuod  are  treate<l  with  water 
or  with  any  flniil  the  density  of  which  is  la^  than  thjit  of  the  blood- 
scnnn,  ti»ey  midorgo  a  distinct  ehan>;e  in  f*>rni,  owing  to  the  ahHirption 
(if  water  and  the  Inss  of  tiieir  nwn  (Mvntrnt.-  by  osnn»sis.  They  th>t  lose 
their  hifitncavity,  tlien  lu'emne  hteunvex,  and  tinally  s]>i»erie.  While 
thi^  ehuuge  is  taking  phiee  the  distance  between  the  two  cdgvs  diniin- 
ijthes,  no  that  finally  the  diameter  of  the  eeU,  whieh  Iia^  heeonie  spheric, 
is  (tnly  ahoiit  tw"j-tliirds  uf  tlie  original  <Uanietcr  wht  ii  the  c'cll  luul  itj4 
iKuiual  hiioM<":ive  shape.  At  t\\v  sinie  lime  il.-  density  lias  tlisji|HH.iirt«d, 
ho  diat  it  is  iiiuefi  more  ditlieult  to  see,  the  outline  ol"  llie  cell  being  a 
meiX'  line.  Finally,  if  this  inHuenee  eontinues,  the  cells  Uvonie  entirely 
destrove^U  This  dirninnli4)n  in  the  diameter  of  the  Mvollen  blotxl-eells 
is  i|uite  fiiusiant  in  all  mammalian  blmul,  as  shown  by  the  lollowiug 
nieafsnrenients  made  by  lh\  Formad  : 

Normal  diiunetcr 
reduced 
unethlrd. 
1  4'2tu  inch. 
l-4r>33  •* 
1-4580  " 
1-4773  " 
1-4882  " 
]_5rt00  " 
1-0667  *' 
1-8133     " 

A  sinular  change  in  the  form  ami  size  of  mauy  of  the  ittl  bltKnl- 
cells   takes  place  when   the  blood  dries  sh»wly,  mi  that,  in  preparing  a 

MofHl-stnin  for  nncroseopie  examinalion,  that  pfrtion  of  the  stain  should 
be  sehftcil  tliitt  ha>  dried  most  ijnlckly,  siiu-e  thtre  it  wonid  br  (.'XjHM'ted 
to  hud  11  larger  projiortiou  tA'  cells  that  have  preserved  thi-ir  noi-nial 
shape  and  sixe  than  in  the  center  of  tlie  clot,  where  the  drying  hai^  taken 
place  more  slowly. 

When  blooil  is  treiitrd  with  saline  solntions  of  greater  density  than 
bhwHl-smniu  !lii*  ivd  etUs  Uecinne  >iirunken  or  ^ll^vch■^l  and  the  edges 
irregidar,  or  what  is  termed  "  erenatcHl/*  bnt  (hey  do  not  lose  their  den- 
sity and  color  The  nxi  hhit>d-eens  are  genenilly  ilestroyitl  hy  acid*; 
and  alkalis.  Thus,  while  there  are  many  ageiicics  that  may  mune  a 
dindimtioii  in  the  slzo  ui'  ilit-  vvtl  hliHid-cclls,  a.-  yet  none  is  known  out- 
-ide  die  living  bodv  that  will  cause  an  increase  in  iW'w  >izt^  or  diameter. 
Tin-  inrtmncT  of  ihsi-aw  n|Hm  the  size  and  form  of  the  red  ldo(Kl-cells 
will  Ik;  rel'erred  to  LUcr. 

The  size  of  the  r^l  blcHxI-cclIs  ditfcrs  eonsideraldy  in  different  ani- 
inalsj  and  to  a  eortain  rxteiit  within  mnrow  limits  in  the  s:mie  animul. 
As  n  ridcj  in   animals   having  nucleate*!   red   bh^Ki-t^clls,  the  cells  am 

'  "Comparutive  Studies  afMommitUfttt  Blood, "•/bwr.  Med,  aw/.  Surff.^  Jalyi  IMS, 
p.  254. 
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iimoh  larger  tluin  in  tlioso  baviiig  iion-nucloato<l  cells,  as,  for  instance, 
in  one  of  the  Ijouisianu  reptiles  {Amphiuma),  tlie  re<l  cell  is  alxmt  tjIj 
inch  in  its  long  diameter,  large  enough  to  l>e  hmmi  hy  the  iinaiiletl  eye. 
Of  the  mammals,  as  will  l)e  seiMi  hy  the  table  l)elow,  the  elephant  has 
the  hirgcst  red  bhKKl-eells,  the  avenigc  size  being  ^7^77  inch.  In  nie(li<M>- 
legal  cases  g(»nerally  tlic  (pie^tion  only  arises  as  to  the  distinction  iHitween 
the  bhxKl  of  man  and  that  of  the  domestic  animals  in  the  vm^  of  mam- 
malian bhxHl-stains.  In  these  the  ntl  bhKHl-ci»lls  vary  in  their  average 
diameter  from  alnnit  jr^-i^  to  ■^^^^J  inch.  As  will  Ik»  st»en  from  the 
table,  the  authorities  <lit!er  hut  slightly  with  refen*nce  to  the  average 
diameter  of  the  human  red  bhKMl-<t»ll.  All  agree  that  it  is  !)etween 
WiTd  •*"*^  iTTuy  i'*<'h.  Gulliver  and  Formad  phuv  the  avenigi*  at  ^^,j^ 
inch;  Professor  Wonnley  at  Ty^'j,y  inch;  the  French  C'onimitti*e  aj>- 
|K>inted  by  the  Mt'^li^Nih'gal  8<KMety  of  Fnince  in  1S7.*^,  at  ^tj'-^^  inch; 
Mnsson  gives  the  simie  diameter,  antl  Professor  Carl  Schmitlt,^  at  yj^VtV 
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inch.  Professor  F«»rmad  stat*'S,  as  the  n'^ult  <»f  a  large  s<'ri<\s  of  meas- 
urements, that  IM)  |M'r  (vnt.  <if  tlic  re<l  hhMKl-<vlls  will  nK>:isun^  Iw'tween 
s.ViTiT  *"'*'  ;i  I'mi  '"*'^*»  **"ly  1**  l»<'i'  <'ei»t.,  tlu-rcton*,  falling  outside  of 
tlicM'  limits,  whit'h  he  nmsidci's  the  nonnal.     The  smallest  re<l  bhxKl- 
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iuid  the  lai-gi^st  ^j,\y„  inch.  I  layem  -  states  that  in  every 
loo  reil  bhMHl-cclIs  about  12  will  Im*  larger  than  the  average  and  about 
I'J  .Mnaller  than  the  avi-rage, 

TIh'  «lng,  pig,  luirse,  ox,  cow,  ciit,  sh<»cp,  and  p>at  are  the  i»nly 
domestic  mammals  wliosc  bloinl  is  liable  to  Uv  of  im|M)rtanfv  in  medi<'<>- 
h'g;d  cases  with  rcfrnncc  to  its  distinction  from  human  blood.  <  )f  ihcs*', 
thi>  bliKNl  of  the  dog  approaches  nii»st  neiirly  in  >ixe  to  human  bltKKl. 
Figs.  S'J  and  s;>  >how  thr  n-il  ci'IIs  of  man  and  dog  rc>|>ectivcly,  mag- 
niti*'*l   "J.^OO   diam(*tcr'>.     The  avcnige  dlamrtrr  of  the   n-d  bhxKl-ii'U 

'  -  I>ii'  IH:ii;nt"^lir  vcntui'htitrtT  FUi*k<'  in  (.'riiiiiimirrtllfn."  Mitaii  »ih1  L«*i|»ir. 
IS4M.  '  Jht  Stttuh  Paris.  IMKI*. 
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^^^^         in  dogV  btoo(l  in  Eibout  ^^'^^  liidi,  wliik'  that   iii'  all   thv  other  uniiwils       ^| 
^H               mt'titioncii  is  loss  thau    ^/^^^  indi  ;  tlio  rhI  n-lls  of  tlie  ox,  piy:,  horse,        H 

^B               and  cut  vary  i'min  ^J  jy  to   j^j  iiii-h  ;  tht'  reU   l)l<Mnl-cell  of  the  s-heep        H 
^H                is  iiUmt  ^.J,,^,  iHitl  ll*at  of  tlii.*  troat  still  smaller — less  than  ^jf^.y  inch.        H 

^H               The  size  oi'  the  iroat's  bloint-iell  i>,  tlarefore,  api»n>ximatelv  one-half        ^M 

^B               that  of  the  hiiitian.                                                                                                     ^M 

^M                     Tlie  foUowitii;  table  jrives  the  averajr*-'  measurements  as  reported   bv        ^| 

^H                VMri'Hi"  b"tiKi1"li"''f^f'- 

"fhi*    nhlt't'    :inlhoritii's.    1'rniV>s.s(irs  (ridliviT   nn<1          ^H 

^B               Carl  SehiiJMh,  oblaiiied  their  results  with  low  luai^niiyin^^  jKiwers  of  the        ^M 

^H                inioroseoue,  and  atrive  astmiishitiKlv  with  the  results  obtained  hv  rceeut        ^M 

^B                authorities  iisintr  higher  |iower.-^  and   inuoli   more  nearly  |KTfeet  inslrii-        ^ 

^H                ments.     The  litrures  jjiven  are  in  vul^r  Imetionfi  n!"  an  ineb,  whu*h   is 

^H                the  scale  alinnst  iMiivei*sallv  useit  in  tliis  roinitrv,  and  wliu'li   it  is  lunrs- 

^B                sarv  to  use  iu  ninrt,  since  tlieaverajre  jurvnian  knows  intlhuit::  about  the 

^B                metrit!  scale.      Where  the  original  measurements  were  iriven  in  tbou- 

^B                 sandths  of  a  niillinieter 

I  have  rediieeil   them  to  vulpir  factions  of  an       ,^m 

^B                 inch.'      The  tirst  two  co 

nnms  of  (lie  table  are  taken  fntni  tlie  appendix       ^B 

^B                to  the  set'ond  edilion  of  Professor  \Vormley*s  J/iero-C7i«/«Wrj/ o/* /'oi-       ^B 

^K                hohHj  p.  i:i:^  et  sc<j.                                                                                                         ^M 

^B                                                Ateraok  Size  of  the  Red  Blood-cills.                                        ^H 

^^^^B                   Mamxau. 
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^B                 Man 

1-3300 

1-3U2 
l-3o57 
1-3538 
1-M40 
1-3560 
1-3532 
1-3607 
1-37W 
1-3814 
M230 
1-4267 
l-IOKI 
1-4401 
t-3838 
1-4586 

i-aooii 

1-3693 
1-373A 

i-iooo 
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1-2746 
1-13]  9 
1-3429 
1-T765 
l-a099 
l-4aK> 
1-4322 
1-4220 

l-KBO 

1-3382 
1-3145 
1-3228 
1-3410 
1-3283 
1-3,'Al 
1-3653 
1-Sfi52 
1-3743 
1-I26»t 
1-4219 
1-4243 
1-4372 
1-43W 
H3&1 
1-.1422 
I-36W 
1-8044 
MHO 
l-*064 
1-2738 
1-4390 
1-3580 
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M233 
1-4535 
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1-3907 
1-.V«0 

1-«25C 
l-MOO 
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1-4233 

1-I4fi6 

1-8900 

i-ar.28 
i-aws 
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i-4sa& 

I-I538 
1^M4» 
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Oj>o«uiiiin 

(ivji[ie*-plg 

KHnpnnw 

NfuBk-rai 

Itnbbil 

Kilt ,  ,  ,  .  . 

M<iU8« 

pjc 

Ox .    .    .    , 

HcrvB    ......... 
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HtiflHIo 

Wolf  furolrle)    .... 

IVfir  (black) 
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s.juirrel  <red)    .      ... 

Kiu't'oon             

Kl*j(.hant 

I>'iipnrd 
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Klihu"ui.'riia 
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l-fi3IIO 

rtround-Mnlml  .... 

But 

1                           Sheep    

i 

■                              »  A  thnufiAndlh  nf  »  mini 

metar  m  «iual  to  O.OOOOS!):!"  nf  iin  in 

oh.    It  IB  often  called        ^1 

f                     a  micromilliiiictpr.  t»r  micron,  nnd  if?  reprpgenttHl  !>>  ihc  (in-ek  letter  fi.     'rh»»*e  tcrmfi        ^H 
are  frequeiitly  used  in  connectiun  with  Lne  measurement  "f  microftcnpic  ohjccU.                     ^H 

1 

_■ 

MICROSCOPIC   EXAMINATION   OP   BLOOD. 


745 


AvERAUK  SiZK  op  THK  Ked  Blood-cells  {Continued). 


Mammals. 


Ibex 

Goat 

jsioth 

PlatypuB  (duck-billed)     .  . 

Capybara    

Seal 

Woodchuck 

Mask-decr 

Beaver 

roreupine 

f  1j>ng  diameter 

\  Short 

I  l>onR 

I  Short 

BiRi>a.  ' 


f  Ix)nK  diameter 
\  Short 


IJama 
Came  I 


l-«366  I 

l-28fir>  , 

l-3U(iO  1 

1-3190 

l-3l»l 

1  MM 

1-12325 

l-3iS 

1-3369 

l-^t«l 

1-6229 

1-3123 

1-5876 


1-2102 

1-2045 

1-11W7 
1-3124 
1-1973 
l-3ft|3 
1-1836 
1-3839 
1-2347 
1-3170 

l-20rk» 

1-3369 
1-2140 
l-3.'i00 
1-1763 
l-t076 


£       I 


1-6445  I 
1-«189  , 


1-81&I 


1-3301 

iHMoe 

1-3331 

1-O-280 


1-2060 
1-3483 
1-1894 
1-^444 
1-1955 

1-1892 
1-3801 


Reftilsb. 


Tortoise      (Long  Diameter 
1-6100  ,  (land)  tShort 

I  Turtle  (Long         " 

:  (srcen)  \8bon  " 
Boa  Con-  J  Umg  " 
!       8trictort**hort 

1  Long         " 
t  Short 


Viper 


1-1252 

1-2216 
1-1231 
l-lbc2 
1-1-HO 
1-2400 
1-1274 
1-1800 
1-1655 
1-2743 


Frog 


Batrachians.  I 

(Long  diameter:  l-UOn 

1-1821 

1-1043 

1-2000 
1-H48 
1-1280 
1-400 
1- 
Long  diam. 
tridactylum  1  Short 


t  Short 
(Ix)ng 
\  Short 
j  IxiMg 
ISIinrt 
(Long 
\  Short 
Amphiuma  ( ~ 
V 


Toad. 
Triton 


E*rott'U!i 


1-363 
1-«15 


Trout 
Perch 


Pike 


FisifF:».  j 

CLong  diameteri 

iShort 

(Long         •■        I 

)  Short 

( Ixing         " 

)  Short 


IKel 


J>^>"K 


Short 
I  Lamprey  (Clreiilar)  .      .  . 
I  Lamprey  (DJam.ofXucleua) 


1-1524 
1-2460 
1-2099 
1-2821 
1-2000 
1-3555 
1-1745 
l'-2M2 
1-2134 
1-6400 


1-12S0 
1-2200 


1-1245 
1-2538 


1-1089 
1-lSOl 


1-358 
1-622 


Method  of  Examination. — In  determining  the  size  of  the  normal  red 
blood-c'oUs  of  man  and  different  animals  two  methods  have  been  adopted  : 
One  consists  in  preparing  a  tliin  layer  of  fresh  blood  and  measuring  the 
hmI  cells  while  still  suspended  in  the  serum,  and  the  other  in  preparing 
a  very  thin  layer  of  dried  blood  and  measuring  those  cells  that  have 
retaino<l  their  uonnal   form. 

In  making  a  layer  of  fresh  blood  sufficiently  thin  for  this  puqxwe 
care  must  be  taken  that  the  slides  and  cover-glasses  should  be  j>erfectly 
clean  and  absolutely  free  from  any  grease  or  dust.  To  swun'  this,  they 
should  first  l)e  washed  with  water  to  which  a  little  alkali  has  Ikh^h  added, 
then  placed  in  a  coveretl  dish  and  covered  with  alcohol  until  they  are  to 
be  use<L  When  about  to  be  used,  the  glasses  should  be  remove<l  from 
the  alcohol  and  wi|>etl  dry  with  a  clean  linen  cloth.  A  very  small  drop 
of  bhxKl  is  then  placinl  u|>on  the  slide  by  touching  the  slide  to  the  drop 
as  it  issues  tmm  a  wound  made  by  pricking  the  IoIh'  oi  the  «ir  or  the 
tip  of  the  finger  with  a  sharp-pointe<l  sterilizetl  needle  or  lancet.  The 
lobe  of  the  ear  or  tip  of  the  finger  should  l>e  made  previously  sterile  by 
washing  with  water  and  afterward  with  alcohol ;  tlie  first  drop  of  blood 
that  issues  shcMild  be  wipe<l  off,  and  the  second  or  thini  drop  touched 
with  the  glass  sli<le.  The  drop  on  the  slide  shouhl  l>e  immediately  (sov- 
cred  with  a  perfectly  cleain  covt»r-glass,  when  the  b!<HMl  will  spread  out 
under  the  cover-glass,  if  the  drop  has  not  been  too  large,  in  so  thin  a 
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liringing  <»ut  tlie  iwl  blo^^Kl-wlls  to  their  normal  shape  and  r»f  frwinjr 
tlioea  fmm  extnmwULs  inassi'.s  si>  that  their  ttl^^s  may  be  brought  plainly 
into  view  is  very  tlitfereiit.  A  minute  tragnient  oi'the  drie^l  bhw^l-slain 
must  be  removetl  witli  the  jKtint  of  a  knife  or  a  pair  of  >liar)>-jM>inted 
seisH)r>,  traTisfrrre^l  to  a  glass  slide,  and  moistened  with  s<_>me  liijuitl 
menstnuiin  timl  will  ^erve  to  swiften  and  giiidimlly  (iisint<:'gnite  the  elnt, 
but  will  not  ilestri>y  the  blocKl-cells.  Various  menstrua  have  been  pi"o- 
p>Hed,  some  nnthontics  j>referring  alkaline  flui<ls,  others  aeid  ones,  and 
others  neiitnil  suhiliiuis. 

Virelinw's  li(|iud  mnsist,s  uf  a  'JO  i>r  3-I  j)er  eent.  solution  of  eaustic 
jx>tJt'ih.  This  i^  the  solution  that  was  preferred  by  the  late  Professor 
Formad,  Roussin  i-eetimmeuded  a  mixture  of  3  parte  of  glycerin,  1 
p:jrt  of  siil]>huri(*  iicid,  and  water  t^»  a  s|>wifie  gravity  of  102S.  Han- 
vier*s  sermii  was  uudf  by  di.-solving  2  gniius  of  |Kitassinm  iinlid  in  HH) 
pmms  of  water,  and  satiiraliujr  this  sitlntion  with  iinlin.  Vibert  used  a 
mduliou  of  J  jKirt  of  eorrosive  sublimate,  2  partes  of  ojuunon  salt,  and 
100  part**  of  water.  Pawini's  Hiiid  was  made  by  dissolviug  in  a  mix- 
ture i»f  300  [Kirt^  fif  wat*'r  and  1*>0  of  glye*'nu  2  [uirt>  of  eommou  salt 
and  1  jiart  oi*  eorrosive  sublimate.  The  late  Dr.  Rielmnlsou  used  a 
(K7'"i  p(»r  (rut.  salt  solution^  (irst  wiushine;  out  most  of  the  bliKnl  e<^»loring- 
niatter,  and  then  staiuiug  the  ivlls  with  a  s^^hltiou  of  fuchsin.  The  late 
Profe-^st^r  W'ormley  n-comnieutk"*!  simply  a  small  »pinntitv  of  dlstilUsl 
water,  adding  ap]»roxiinately  the  amount  origiunlly  pn-sent  in  the  drie*l 
.sjMM'iiiu'n  under  exaiiiitmtiuu.  If  ihe  stain  was  a  verv  old  our,  so  as  to 
nnjuire  long  soaking  in  the  menstruniii,  he  nM^>mmended  a  dilute  s+ilution 
*»f  glyecrtn,  auv  having  a  sj>eoiti«^  gravity  of  1030,  and  in  casen  nt'  ver)' 
old  stains,  which  disintegrate  with  dittieulty,  he  advis^i  the  ad<lition  of 
a  little  eautie  ]>4itasli  tr^  the  glye<'nn  or  the  water.  The  writer  has  ol>- 
tdn<Hl  t'n>ui  a  M»luti)iu  of  |Hitassiuni  acetate  of  a  spet^'itii.-  gravity  of  1030 
very  satisfactory  ri'sults.  The  addition  of  a  little  formalin  to  this  solu- 
tion improves  it  bv  j>n'venting  the  formation  of  anv  fungous  growth. 

Care  itnist  bi*  takt^ii  in  s*'leeTiug  portions  of  a  dri^nl  stain  for  micp«w 
scopie  evamination  and  nira^un'MU'nis  u*  taki-  the  dritnl  tragments  fivura 
some  jH^rtiiMi  of  the  sljiin  tfiat  has  drieil  tjuiekly.  If  the  sj»eeimen  Ut 
taken  tVom  the  center  of  a  ma**  of  dried  blood  which  has  required  »ev- 
er:i!  hours  t*i  dry,  the  nnl  cells  will  fiavc  taken  up  a  sufficient  amount  of 
wut<'r  to  render  rlu'uj  s|»lu'ri*'al,  and,  tht'ivfnn',  untit  fbr  measurement. 
The  partirlc  of  stain  thus  selected  should  Ive  moistene<l  with  whatever 
mt'nstrunni  the  i*bserver  prefers,  e<:tvertHi  with  a  thin  covering-glass, 
and  se;i!e<l  with  cement  to  prevent  the  evaporation  of  the  fluid.  If  the 
blixxl  has  <lried  in  a  veri"  thin  layer  upon  some  non-absorl>ent  surfar**, 
the  thin  film  nuiy  Ik*  scnijKMl  fr«>m  the  surface  with  a  sliaq>  knife  on  to 
a  glass  slide,  and  the  cells  fixed  by  healing  iheni  t<»  120**  C.  (2Af<°  V.) 
fi»r  firteen  or  twenty  minutes,  or  by  moistening  them  with  a  mixttire  of 
e*|ual  jxirtM  of  ab>M.ilute  alcohol  and  ether  l»ofope  treating  them  with  th<» 
fluid.  In  this  way  the  writer  has  often  suc<H^le<l  in  ol>taining  a  laiy^T 
proportion  of  |)erfectly  formed  ctdls  than  if  the  heat  ha<l  not  Urn  applitMl. 
The  slide  tiliould  l>e  examined  from  time  to  time  with  a  low  power,  and 
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as  8(»on  as  wJIh  of  iIh'  iioruml  ff>rni  tin*  M'cn,  tlit^y  muy  Lt?  iiieaMirtil  with 
tbe  bigli  p<nviTs,  It  will  Ik*  iimiul  that  iIh-  tlrktl  IjliRtd  iii  tunuv  tit;iii»s 
tli^iiitt*;^nitt.'rs  imirli  inorc  hlowly  tbuii  in  others,  and,  otliLT  tliiu^  bring- 
iH|iiiil,  till'  oldi'i'  the  -tiiiii,  iUv  lotigt-r  ihv  tiiiif  rt-quin.'d,  A  stain  a  few 
days  nld  tiisinto^ratcs  rapidly^  so  that  luoasiaviiiLMits  ni:iy  ho  made  an  s€>oh 
as  the  pr<']taration  is  cdiupleted.  I)i.st<>rt4'tl  and  swidlcu  red  (iclls  must' 
not  Ik*  niwisurt"d. 

Moit'  satisfactory  r4*sid!s  aiv  obtaiiird  in  caM-s  in  wliirli  tbe  bbKnl 
has  fnlk'n  ii|hhi  u  iniii-a}»snrlH'iit  siirfatr.  Wlii-n  pfjssihl*'.  tlir  fMiiiiiiuT 
»hi)idd  atti'iiipt  to  sL'Irrt  ;i  drit'<l  rrust  as  tliiii  as  |H)ssiblt'.  If  tbi*  blood 
has  fnlli'ii  up(jn  a  pice**-  of  lijn!n  or  coftoii  clotb  in  small  (|imiitity,  w»  that 
it  liMs  |M'iK-tnit('d  tlu'  IiIkm*  <)i*  tlie  clotli  MTiiTUHliatcly,  as  a  ^'iicrnl  ride 
indy  luisjitisfartory  results  inn  Ixr  nbtaint'd,  ln'i-ansp  the  wlls  adhrre 
liglitly  lo  tbf  iiidiviibial  librrs,  wliirlj,  wfiilr  moist,  are  soincwliat  swuUpn 
and  contract  n[Hiii  dryuvjt;:.  Hy  this  nmtnictioii  llic  adbcn'iit  bb)od-<'i'lls 
frequently  become  sci  distort^-^I  as  U^  become  unfit  for  nu^asiu^Tnent.  In 
sucii  eases  a  satisfacton'  rosidt  cjui  nsnnlly  be  nbtaint'd  only  when,  for 
i*nnie  rcjison  iir  other,  cfHupIetc  absorptiini  of  the  fn-^li  MrMwl  }ms  lu'cn 
prevented,  as,  f<»r  instance,  if  IIh-  rji)ib  bapjiened  tn  be  more  or  less 
Ptairhi^l  or  ii"  tlie  dntp  <tf  tbe  i'3*esh  Mikk]  was  a  little  tmt  large  to  Ixi 
eonipletely  absorI)ed  at  once.  Nueleatetl  liloiid-<*cllsettn,  however,  read- 
ily Ix'  seeu  under  these  eircurustaners,  Tlie  ddlieulty  of  discrimination 
occurs  only  in  tlu-  case  of  nuinniialian  blrHnl-stains. 

Blootl-stains  tbat  biive  ln-en  subjrett^l  after  dryinjj  to  lon^-ivintinue*! 
action  of  moisture  are  ^feiHTally  unsuitable  for  microscopic  maisurc- 
mcnt,  sinc<'  the  retl  cells  abst>rb  a  sufficient  amount  of  water  to  render 
tliem  abnormal.  If  tlic  stain  has  Ix^eii  formed  u|»on  a  non-abs^trbent 
surface  and  has  becJi  kepi  <lrv,  a  sufficient  tumdu-r  of  tbe  red  cells 
will  prt.'serve  their  norma!  form,  S4i  as  to  be  suitable  for  ndcroscopic 
mwisurctncnt,  Ibr  an  indeHnil<'  number  of  ycais.  Blood-stains  upon 
iron  can  be  sati^iiict*trily  i'xamincd  only  if  the  iron  has  i>een  kept  com- 
pletely dry,  so  that  nistirijiij  t»f  tbf  iri>M  has  nr)t  taken  ]daee.  If,  liow- 
ever,  the  iron  has  ruste<l  at  tbe  point  when*  stainrd,  not  oidy  the  bliMid- 
cells  may  lie  totidly  destroyed,  bnt  tbe  blood-pigment  may  also  be 
decompose*!. 

Blood-stains  are  frequently  submitted  to  the  expert  in  which  an 
attempt  has  been  nuidi*  to  wa^h  off  the  blotMl  witli  water.  Thorough 
washing  will,  of  e4jurgc^  remove  all  tnvees  of  hkwxl  from  eioth,  but  it 
frcfjUently  hap[>ens  tliat  a  hasty  attempt  to  remove  the  blood-stain, 
partifuhirly  from  clotb  having  a  rough  surface,  will  Icrtve  a  sufficient 
nuiubrr  of  }>iirti<:lrs  (tf  unchanginl  b](»rKl  to  render  a  sjitisfactor}-  exami- 
nation and  measurement  possibh'.  Tf  a  blnod-Ptain  on  cotton  or  linen 
cloth  is  treatctl  with  water,  the  bloo4l-]Mgnient  is  taken  up  by  the  water 
and  carried  along  with  it,  so  that  after  drying  tbe  whole  portion  of  the 
cloth  th{d  has  heen  wet  will  show  a  yellowish  stain,  but  tbe  color  will 
be  deeper  and  browner  at  the  iMlgc  than  in  the  center.  This  is  cidh-il  a 
diffiipcd  or  a  washed  stain,  the  edges  of  which,  after  drying,  may  bt*  t»f 
a  dec|Hl)rown  color,  while  an  inch  or  two  from  the  edge  the  color  is  of 
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a  much  ligbter  tiut.  Sea-water  removes  the  blood  from  a  dried  staiu 
mucli  more  slowly  than  fresh  water. 

In  the  cxmuination  of  blood-stains  great  care  should  be  taken  to 
note  every  peculiarity  of  each  individual  stain.  As  has  l>een  men- 
tione<l  above,  the  form  of  the  stain,  together  with  the  distribution  of 
the  blood  in  it,  may  show  from  which  direction  the  blood  making  the 
stain  started.  Note  should  be  made  as  to  whether  the  stain  is  a  spatter 
or  a  smooch,  or  whether  it  has  the  appearance  of  having  been  wiped 
or  washed.  Careful  examination  should  also  be  made  to  determine  the 
presence  in  the  stain  of  any  foreign  substances,  such  as  hairs,  pieces  of 
tissue,  muscular  fillers,  or  adipose  tissue,  bits  of  boue,  etc.  It  may 
hap(>en  that  the  presence  of  such  substances  will  throw  light  u|x>n  the 
nature  of  the  blood  making  the  stain.  For  instance,  any  hair  found  in 
a  l>lood-stain  may  resemble  that  of  the  victim  and  be  unlike  that  of  the 
a<'cused,  or  in  case  the  tissues  have  been  much  bruised  by  a  blunt  instru- 
ment, or  jwrhaps  bones  fractured  and  crushed,  it  is  not  uncommon  to 
find  small  particles  of  tissue,  or  even  a  minute  fragment  of  bone,  mixed 
with  the  bloo<l.  Sometimes  these  foreign  substances  may  be  detected  by 
gnws  inspection ;  at  other  times  the  fragments  may  l)e  so  minute  that 
tiieir  presence  can  be  detected  only  by  the  inicrascopic  examination. 

The  following  table,  taken  from  Professor  Wormley's  article,  gives 
the  results  obtained  by  him  in  the  examination  of  dried  blood-stains 
made  by  different  kinds  of  mammalian  blood,  the  nature  of  the  blood 
in  some  insUiDces  being  unknown  to  him  at  the  time  of  the  examination  : 

Tahle  of  Frokei^sor  Theodore  G.  Wormlky's  Mkasi-remexts. 

KXAMINATIOX   OF   OlD    BloOI>-KTAINS. 


Animal.  AKOof«tain.      '  Remarks. 


(1 )  Human  .  .       2     months  old    Stain  ;  unknown   .    . 

(2)  Human  .  .  I    *2J  *'         '  Stain 

(3)  Human  .  .  |    8  '*         ■  Stain 

(4)  Human  .  .  Ill 
(."»|  Elephant  .  13 
(*i)  Dog    ...      4 

(7)  Kabbit    .  .  ,  18 

(8)  Ox  ....    n; 


Aveniffc.         Frc«h  blood. 

1-33:18  iiifh  I  1-3250  inch 
l-323r,     '•     I  l-32.')0     " 


1-3384  "  l-32">0 

Clot I  1-3200  '•  1-32.V) 

Clot 1-2849  "  1-2738 

Traci'nfstain;  unknown    1-3020  *•  l-3r»01 

Clot 1-3(J83  ''  l-30')3 

Stain 1   4.M4  "  1-4210 


l!»)Ox.    ...     32  **         I  Stain ;  unknown   .    .    .     I-44n."»     "       1-4210 


(10)  Ox  ....  4)  veantold 

(11)  HutTalo  .    .  18     inonthsold 
(12)(iout   ...  17  '* 
(13H1h*x    ...  18  '* 


Clot l-4.">3o  "  1-4210 

Clot '  1-4312  *'  .  1-4351 

Stoin l-."i807  "  ■  1-0180 

Clot '  1-*'m78  '*  1-0445 


Influence  of  Disease  on  the  Red  Blood-cells. — It  is  \v(>l)  known 
that  in  certain  disi^.-^t^s  tlie  re<l  blo(Kl-cell.<  may  W  altoro<l,  l>oth  in 
size  and  in  fonn,  and  also  the  relative  proportion  Ix^tween  the  red  and 
the  white  bl(Mxl-cells,  Some  <liseastv  will  diminish  their  siz<%  as  high 
fever,  diphtheria,  and  septi<t»niia.  In  |K'niieions  anemia  we  find  some 
of  the  nnl  bloiMl-<>ells  of  wry  larp*  size ;  tht^se  are  (idled  megjihwytw. 
The  diameter  of  tht»s(»  may  Ih'  almost  doul>le  the  diamet<'r  t»f  the  normal 
rod  blo<xl-cells.  In  this  dist»ase  we  may  als4)  find  many  n^l  cells  nmeh 
smaller  than  normal,  even  to  one-half  the  normal  diameter,  csdled  mi- 
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axiit  Erxl,  India),  dog,  cat,  pig,  bat  {Pfecotna  auritus),  pigeon,  chicken, 
pheasant,  swan  {Oygiuis  olor),  duck,  chaffinch  {^Fringifla  eoelebtt),  cross- 
bill (Xtwifraffa  cavifocaUtcies),  rook  (Corvw  fraf/ilegus),  swallow  (i//- 
rundo  xirbka),  corn-crake  {Crex  prfiteiMiM)^  frog  {^Rana  temitomriu), 
newt  (.1/o/^e  cm/«/a),  snake  {Tropidonoius  natr'w).  The  senim  of  the 
rabbit  that  was  prepared  with  the  sheep's  blootl  gave  a  slight  reaction 
with  the  blood  of  the  gazelle  and  axis  deer,  and  there  was  very  slight 
clouding  in  the  blood  of  the  ox,  stiuirrel,  and  swan.  The  serum  of  the 
rabbit  treated  with  ox-blood  gave  a  distinct  reaction  with  the  blood  of 
the  gazelle  and  axis  deer,  and  slight  cloudiness  in  the  blood  of  the  sheep, 
gnu,  ssquirrel,  and  swan.  The  serum  of  rabbit  prei>are<l  with  human 
blood  gave  a  slight  reaction  with  the  blood  of  the  tour  kiuds  of  monkeys 
tested.  He  found  that  it  gave  a  very  faint  cloudiness  in  solutions  of  the 
horse,  ox,  and  sheep.  The  serum  of  the  humaniztnl  rabbit  gave  jjositive 
reactions  with  diluted  human  serum,  pleuritic  exudation,  both  fresh  and 
putrid,  with  blootl  that  bad  undergone  putrefaction  for  two  months,  with 
senmi  from  a  blister,  and  a  slight  reaction  with  both  nasal  and  lacrimal 
secretions. 

Later,  Dr.  Nuttall  published  further  tests  of  more  than  500  speci- 
mens of  blood  from  different  sources,  the  results  of  which  have  l)een 
corroborative  of  the  above.* 

The  method  of  humanizing  a  rabbit  is  to  inject  into  the  ])eritoueal 
cavity  about  10  c.c.  of  human  blood-serum  at  intervals  of  two  or  three 
days  until  the  rabbit  has  receive*!  6  or  8  injections.  The  rabbit  should 
be  allowed  to  rest  about  a  week  after  the  last  injection.  Tlie  UUkkI- 
senmi  for  performing  tlie  t^t  may  then  be  obtained  either  by  killing  the 
animal  by  bleeding  it  from  one  of  the  latge  vessels,  or  without  killing 
the  animal  by  removing  a  little  blood  from  one  of  the  large  veins  of  the 
ear.  The  blootl  thus  collected  should  be  placo<l  in  a  cool  place  and 
allowe<l  to  coagulate.  The  serum  that  sepanitos  from  the  ch»t  may  be 
used  for  performing  the  test. 

The  blood  to  l>e  tested  should  Ixj  prepared  as  follows  ;  If  it  Ik*  fresh 
bhxMl,  it  should  be  diluted  al>out  1  :  100  with  normal  s:dt  solution. 
Thus  dilut(-4l,  it  shouhl  have  a  light-pink  a>lor,  and  this  diluteil  solu- 
tion, if  not  jH'rfectly  clear,  should  l>e  allowed  to  settle  initil  it  is  clear, 
ami  the  ele:ir,  supernatant  flui<l  de«inte<l  into  another  test-tube.  If  the 
bhxMl  t*»  1h»  teste<I  is  a  dry  bl<MKl-stain,  a  little  of  it  may  U'  scra|>ed  off 
with  the  |K)int  of  a  knife  on  to  a  watch-glass,  if  the  stain  Ix'  n|>on  some 
Iiard  surface  S4>  that  the  blood  has  not  }K*netrate«l  into  the  substamvof 
the  material.  If  the  bhHKl-stain  be  \\\m\u  cloth  into  which  the  bl<MHl  has 
soake*!,  it  is  netn^ssan'  to  cut  out  a  few  thniuis  ami  tnuisfcr  them  to  a 
watch-glass.  Thes*'  fragment**  of  drie<l  bhMMl  should  then  l»e  tn-ated 
with  two  or  thrtM*  drops  (»f  distilliKl  water  until  the  solubh'  j>orti<m  of 
tlie  driinl  bliMMl  has  l)cen  dissolvwl.  The  elt»ar  solution  should  then  be 
transferreil  carefully  to  a  very  narn>w  test-tul>e,  and  to  this  should  l>e 
rMkUnl  an  espial  volume  of  double  normal  sidt  solution.  The  clear  fluid 
thus  obtaiueil  either  by  diluting  fresh  bhxKl  or  by  dissolving  the  blood- 
'  Brit.  Mrti.  Jour.,  April  5,  IIH>2,  p.  S2o. 
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tieruiu  fnmj  tlio  (lrie<]  blooil-Htuiii  i>=  tlifii  tested  by  uddiii)^  to  it  a  few 
dni|j.s  uf  tliL*  sL'ium  (fUlaiin.Hl  a?;  uLhivo  ilescriljtHl  iVoiii  llii*  LuDiuuizcil 
ruljliit,  ir  till-  t>i»l!iiiiiJLs  (vmlaiH  Imiiiiui  hKurtl-MTUUi,  tlinv  will  oc«ur 
an  inimfdirito  cliHitJiin'ss  that  jjraihiallv  incTt'ft.sos,  sn  that  there  \^  a  dis- 
tinct i»re(*i|)ir:itiim  within  iino-halt'  lioiir  jilrrr  tlu'  inhlitirm  of  tlip  sorurn 
iixnn  tlu'  huniaiii/i-d  nLl)l)it.  It  is  iM-ttcr  oihni  tu  alhnv  tlie  antiscnmi  tii 
How  diiwii  (In*  >\t\f  *\i'  du'  trst-tuhi',  Mt  as  to  ibnu  a  sepnrsite  layer  under 
the  solution  lo  be  tesletlj  in  the  same  way  that  we  add  nitrie  aeid  to  urine 
in  testing  for  albnniin.  In  (his  ea.se  the  eloiidiness  and  preeijiitate  niav 
1k'  seen  very  distinetly  in  thi-  zone  at  the  point  itf  contaet  of  the  two 
rtnids.  The  [inM-ipitate  (weiirs  best  when  the  mixture  is  kept  at  a  tcm- 
peniturc  r>f  about  iM°  C- 

Kwing '  has  slinwTi  tliat,  in  applying-  the  senim-test,  it  is  ini]>ortant 
that  the  sohiti'Hi  ot  the  blood  under  exaiiiination  be  nut  too  strong;  if 
it  IP  too  roneentrat*^],  the  IiUmmI  of  some  oi'  the  lower  animals  may  react 
to  u  greater  or  les.s  degree.  At  a  dihitiou,  huwevor,  of  at  least  I  to  oO 
the  lihwMl  of  lower  animals  fails  to  give  a  reaction,  and  tlie  test  becomes 
a  spcM'ifie  one  for  human  lilood.  Dilution  of  the  senim  is  even  better 
tliaik  dilution   of  the  blond. 

It  has  been  found  that  tlu'  antisennn  obtained  from  the  humanized 
rabbit  can  be  kept  in  dried  form  by  soaking  lilter-jvajier  or  blotting- 
pqier  with  it,  and  allowing  it  to  dry.  In  this  way  it  is  said  to  preserve 
its  activity  for  foiiy-two  days,  more  or  less  (Dr.  ^t'littall).  When  it  i.^ 
desired  to  use  this  for  a  test  it  may  be  dissolved  iVonj  the  filter-|>;ij»er  by 
means  of  a  little  normal  salt  solution  and  fiher*"*!  if  nec*essary.  This 
clear  wdutian,  addeil  to  the  dilutt^l  bIo<xl  or  solution  from  a  dried  human 
bloml-fitain,  will  give  the  cloudiness  and  pre^i'ipitatinn  the  same  as  the 
original  antiserum  obtained  fVoni  the  bunianizetl  rabbit.* 


CONCLUSIONS, 

By  far  the  majority  of  hemat-olttgists  wlio  have  investigated  this  sul>- 
ject  during  the  past  twentv  years  agree  that  discrimination  tnin  o!ten  bo 
made  in  the  ca<se  of  dried  blood-stains  between  luuuan  bloo<l  and  that  of 
the  domestic  aniMia]>. 

It'  upon  examination  of  a  dried  blood-stain  by  the  microscope  we 
find  that  the  red  cells  are  oval  and  nucleated,  we  may  at  once  state 
that  the  blood  of  the  stain  did  not  originate  from  a  mammal,  but  fnmi 
ifUv  of  the  oviparous  animals. 

If  the  red  biond-ivlls  seen  are  liicimcave  discs  anil  have  an  average 
iliameter  In^tweeti  ^^^  an*!  ^,',yi,  inch,  we  may  s;iy  tliat  the  blood  of 
that  stain  did  not  originate  from  any  mammal  the  average  diameter  of 
whoM"  rvi]  bhuwl-ivtls  \>  less  than  ^(^-j^  ineli,  which  excludes  the  blofxl 
of  most  Iff  the  dctniestic  animals — oXj  liorse,  pig,  sheep,  cat,  and  g<.>at. 

»  yfed.  Itreord,  Fcl>ruBn-  28,  lf>03,  p.  S-Vl. 

'  For  furthtT  infonimtion  concopnin^  tho  serum-test  for  M«hx1  ennftiilt  "The  Biolog- 
ical or  Prttipitin  Te^t  (""r  Blnttd  Considei*wl  Miiinly  I'mnt  itx  Mtilicf»-Le^al  AspoH,"  by 
<J.  S.  Gpahiim-SnnLh  lind  F.  Sangor,  Jutu:  Htfg'iene^  April,  lbli3,  p.  258.  ond  JulT, 
p.  ?,:A. 
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Tlie  blonl  of  the  dog,  guiiiea-pii^,  and  rablit  has  red  rolls  who^e  average 
diameter  is  gi-eiuor  than  f^\'^^^  in(.'h,  and  uiuny  hematolo^ists  d(»  not  con- 
sider that  we  are  warriinted,  from  the  size  of  the  red  hhuMW-ells  alone, 
in  expressing  a  [Misitive  opiiiinn  as  lK*t\veen  human  bload  am]  tluit  of 
one  of  these  animals^  which  may  be  included  in  the  list  of  doniestio 
animals.  Ail  that  the  exfwrt  is  required  to  state  is  that  these  measure- 
ments (^g*ij-[j-  to  ^VoTT  ''^^^O  ''^^*^  conMtJitoU  with  the  liuman  origin  of  the 
l>h>*d  in  <|Hestion.  Tin-  burden  of  proof  always  lies  with  the  defendaut 
to  state  tiiat  it  i-*  not  «>f  luinian  origin. 

The  serum-test  is  the  most  delieate  one  thus  far  difiet)vere<l  forditfer- 
cntiatitiiT  iK'twci'U  the  dltferent  kinds  nf  blrwxl,  and  has  Inrn  slinwn  to  In? 
appiic;ible  to  both  fresh  and  di-etjunxistil  bl^iod  uml  to  dried  blood-stains. 


OTHER  STAINS  CONTAINING  BUX)D. 

Diagnosis  of  these  can  Ik*  made  only  by  tinding,  oi»  mierose*ipic  ex- 
nniiuMtion,  otiier  ft>rme4l  el<Mncnts  mixetl  with  the  hl»^Kl-<»cl!s,  such  as 
epitiielial  cells  of  vuritins  kin*ls,  pus,  drii'<l  mucus,  spernmto/o:i,  I'tc. 

Menstrual  Stains. — The  pos-^ibility  of  determining  whether  or 
not  a  bhx^I-staiu  was  <Miuscd  by  raen-^trual  bltM^^i  depends  largely  upon 
the  amount  of  hcnioi-tliage.  This,  as  is  wrll  known,  diHV-rs  vvitli  differ- 
ent women,  and  idsi»  in  the  s:ime  individtial  nt  dill'erent  times,  li'  the 
flow  be  sc:intA%  as  at  tfie  very  be»rinnin;;  or  end  t)f  the  menstrual  periitd, 
tlie  menstrual  UhuA  will  luive  mixed  with  it  a  large  numlHT  of  epithelial 
cells  c/miiug  from  tlie  vagina.  If,  howevtr,  the  flow  is  very  abundant, 
a  stain  may  \)C  made  by  menstrual  bhxH],  [Ktrtieularly  a  small  staio, 
which  does  not  conUilu  any  of  the  vaginal  cells. 

The  vaginal  cells  are  large  |>«dyg<»nal,  squamous,  epithelial  cells, 
somewhat  similar  to  those  obtaiueil  from  the  muc(ms  nicmbnuie  of  the 
mouth,  but  hiivuig  on  the  avcnige  a  sinuewhat  larger  nu4'leus.  Some- 
times we  see  a  vaginal  cell  witli  two  lun-k-i.  These  cells  nuAy  Ik?  exfoli- 
ated singly  or  in  small  (Kitchcs  containing  sevend  layers  of  cells.  If 
the  vagina  lie  inflamed,  ua  in  leukorrheu  and  gonorrhea,  these  cells  will 
bi*  exioliatnl  from  the  nuMuliraue  in  much  hirger  numU'r,  and  will  l>e 
itit\i"d  with  pu<-cor])u>clcs.  Possibly  a  cylindri<'  or  ciliatiil  cell  from 
the  lining  uicmbrtuic  of  the  uiiTus  may  Ik*  hvu  mixed  with  the  blotKl. 

If,  therefor*',  we  tind  mixeit  with  the  red  bloixl-cells  a  nnml)er  of 
vaginal  epithelial  cells,  we  may  Rtate  that  the  stain  in  question  is  oon- 
sLstent  with  its  having  Ik^^u  made  by  menstnial  bltMHl.  If,  however,  we 
do  ni)t  tind  any  vaginal  cells  mixf^il  with  the  bliMHl,  wr  are  not  warnuitctl 
in  concluding  that   the  stain   was  not   ma*ie  by   menstrual   bliMid. 

The  locaition  of  the  stains,  as  upon  bedding  or  underclothing,  may 
possibly  be  of  service  in  deciding  the  question  as  to  the  menstrual  origin 
of  the  bln«M|-stain  in  qn<stion.  In  unclejiiily  women  Lln-se  stains  are 
said  to  be  foimd  mor<*  frcijucntly  on  the  back  jxirt  nf  un  undergarment 
than   on   thr  front. 

Nasal  Blood-stains. — The  detiH^tion  of  nasal  bliHHl-stiiins  dr|K'n<ls 
upon  precisely  the  sjimc  princii)le  iis  that  of  menslriud  stains,  namely^ 
Vol,  IL— W 
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the  finding  of  various  morphologic  elements  coming  from  the  mucous 
membrane  of  the  nose  mixed  with  the  blood.  These  morphologic  ele- 
ments are  coagulated  mucus  and  cylindric  or  ciliated  epithelial  cells  com- 
ing from  various  portions  of  the  Schneiderian  mucous  membrane.  If 
there  is  but  little  hemorrhage  and  the  stain  be  made  bj  forcibly  blow- 
ing the  nose,  the  blood  will  be  mixed  with  more  or  less  mucus  and 
cells,  and  when  such  a  stain  becomes  dry,  it  presents  a  very  diflPerent 
appearance  from  an  ordinary  blood-stain ;  it  is  paler  and  more  bulky 
than  a  blood-stain,  aud,  after  being  moistened,  if  there  is  much  dried 
mucus  present,  it  will  swell  up  and  have  a  more  or  less  elastic  feel. 

If  the  hemorrhage  from  the  nose  has  l)een  profuse,  a  large  portion  of 
the  blood  may  not  have  mixed  with  it  any  of  the  mucous  secretion  or 
any  of  the  cells,  so  that  stains  may  be  made  from  blood  coming  from  the 
nose,  which  do  not  diiFer  in  any  way  from  a  pure  blood-stain.  In  such 
cases  the  location  of  the  stain  in  question  may  show  whether  or  not  it 
could  have  l)een  made  by  blood  coming  from  the  nose.  For  instance, 
in  a  recent  case  investigated  by  the  writer,  in  which  the  accused  alleged 
that  the  blood  upon  his  clothing  Mas  due  to  nose-bleed,  a  horizontal 
spatter  of  blood  was  found  between  the  folds  of  a  turn-down  collar,  in 
such  a  iK>sition  that  it  could  not  have  come  from  the  nose  while  the  col- 
lar was  around  the  neck. 

As  in  the  case  of  menstrual  stains,  therefore,  we  can  only  state  that 
a  stain  in  which  we  have  found  coagulated  mucus  and  cells  mixed  with 
the  blood  is  consistent  with  its  having  originated  from  the  nose.  If  we 
do  not  find  such  an  admixture,  we  cannot  say  that  the  stain  was  not 
caused  by  nose-bleed  unless  it  is  so  located  that  it  would  be  impossible 
for  the  blood  coming  from  the  nose  to  have  gotten  into  that  position. 
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The  recognition  of  a  seminal  stain  upon  clothing  or  other  substance 
is,  naturally,  of  great  medicol^al  importance  in  cases  of  all^etl  rape 
or  sodomy.  The  variety  of  substances  liable  to  be  submitted  to  the  ex- 
pert for  examination  for  seminal  stains  is  not  so  great  as  for  blood-stains. 
The  articles  usually  bn>ught  for  examination  are  pieces  of  bed-clothing 
or  underclothing,  and  sometimes  other  articles  of  wearing  apparel ;  in 
some  cases  scrapings  from  the  skin  or  mucous  memlirane  of  the  alleged 
victim,  such  as  dried  masses  taken  from  the  neigliborhood  of  the  geni- 
tals or  tightly  adherent  to  the  hair,  or  scrapings  of  mucus  from  the 
vagina.  Rjirely  are  extraneous  substances,  such  as  pieces  of  wood, 
metallic  instruments,  or  bits  of  leaves  or  earth  submitted  for  examina- 
tions of  this  kind.  Seminal  stains,  like  blwxl-stains,  may  be  either  sim- 
ple or  complex — that  is,  they  may  consist  of  pure  dried  seminal  fluid  or 
of  seminal  fluid  mixed  with  other  fluids  or  secretions,  such  as  blood, 
discharges  from  vagina,  intestines,  or  (ither  membranes. 

Seminal  fluid  varies  somewliat  in  its  consistence  according  to  circum- 
stances, and  in  the  same  individual  at  different  times.  Its  density  may 
vary  from  1027  to  1037  ;  it  is  more  or  less  viscid  and  feebly  alkaline; 
usually  it  has  a  grayish,  more  or  less  o|)a1escent  ap[)carance,  and  in  rare 
instances  it  may  have  a  reddish  tint,  even  when  not  mixed  with  blood, 
and  more  |)articularly  is  this  the  case  in  old  age.  When  fresh,  it  has  a 
peculiar  (xlor  that  is  entirely  last  upon  drying.  Formerly  considerable 
importance  was  attache<l  to  the  odor  as  a  nunlicol^al  test,  but  at  the 
pn'sent  time  this  test  is  never  employed  in  drieil  stjiins,  as  many  other 
substances  have  been  found  that,  particularly  when  heated,  yield  an  odor 
closely  resembling  thjit  of  heated  seminal  fluid. 

The  appeamnce  of  a  dried  seminal  stain  varies  according  to  circum- 
stances, and  particularly  according  to  the  nature  of  the  surface  on  which 
the  stain  is  made.  If  found  upon  a  non-absorbent  surface,  such  as  a 
piece  of  wood  or  iron,  or  u})on  heavy  woolen  cloth  or  velvet,  it  dries, 
forming  a  gmyish  sade  ujMm  the  surface  of  tin*  fabric,  fnmi  which  a 
portion  can  very  easily  be  remove<l  with  the  |>oint  of  a  knife-blade  or  a 
needle  for  microscopic  examination.  If  cotton  or  linen  cloth  ha**  been 
stjirched,  so  as  to  render  it  comjwratively  non-al)sorl)ent,  a  seminal  stain 
will  have  the  sinie  scjdy  apj)earance.  The  color  of  the  stain  may  be 
simply  grayish  or  Imve  a  very  faint  yellowish  tint,  and  in  rare  instances 
the  stain  may  have  a  reddish  tint  not  uncommon  with  the  seminal  fluid 
of  old  men.     On  unstarched  cotton,  linen,  or  any  very  absorbent  fabric 

755 


75U 


MEDICOLEGAL   EXAMINATION   OF   SEHIlfAIi  OTAIN8, 


a  seminal  stain  is  very  tlifticult  to  sec,  especially  if  the  stain  be  a  small 
one.  Wben  a  tln)[i  of  thu  Hiiid  falls  uix>n  such  a  fabric,  it  is  imuiediately 
absorhcil,  and  theHiiid  portion  fxtcmlj-  for  tjuite  a  loiijj;  distance,  ibriuin^, 
when  drVy  a  nearly  *M>i<»rk's^  stain  having  a  very  irregular  outline.  In 
some  instance??  j^cartvly  any  chanj^e  \\)  <-olor  is  produccij  ujioo  the  snrfa<« 
of  the  cloth,  Init  if  tltc  clnih  Ik-  held  u|)  (a  the  light  and  viewed  by  tmns- 
mittetl  light,  the  st^iinKl  jw>rtlon  will  Ik.-  H)nu'what  tran^hicent,  tlie  niesbes 
of  the  cloth  lieing  more  or  less  (ilh-d  witlj  the  (Iried  rnateruil.  The 
stainctl  [Hirtton  will  also  he  loiind  to  have  a  stiil'or  teel  than  tlie  unstained 
pitrtioti  of  the  cloth,  !is  i.--  ihf  t-ase  wh<'n  su<']i  :i  f:iliru'  is  stainetl  with 
bkiod  or  any  alhuniiuoiis  fluid.  If  the  seminal  fluid  fornnng'  a  stain  is 
mixed  v^ith  other  secretions,  the  appeiirance  of  the  drieil  stain  wouhl,  of 
course,  he  niodified  aeoortliiigly. 

The  h>eatiou  of  seminal  stains  may  vary  greatly  with  different  eir- 
cumslances,  In  eases  of  alleged  iiipe  they  are  found  m'»t  fretjuently 
upon  the  uu<h'rclothing  of  the  victim  or  U]x>u  the  clothing  of  the  accused. 
In  eases  of  ni|)e  of  yt»ung  girls  the  stains  are  almost  invariably  found 
upin  the  posti-rior  flap  of  ih*'  umhrgarriu-nt  or  upon  tlu'  tlniwers  or  shirt. 
On  the  iHidergarraents  of  inuji  the  stjiiuh  are  almost  invariably  upon  the 
anterior  portion. 

The  Florence  Test, — Seminal  stains  are  diagnosticated  with 
ahsoltit4'  eertaintv  only  by  the  ^^(tgnition  of  the  characteristic  nior- 
pht)logi(*  eh'tiients,  the  Kperniatfizon,  by  microscopic  cxnmiiuition.  The 
jseminnl  Hnid  consists  of  an  iidiniNtur*'  of  the  secretion  of  sevend  glands, 
the  fluid  portion  Ix-ing  a  solnlion  of  various  orgrmic  and  inorganic  sub- 
stanec-i,  being  especially  ri<'h  in  phosphates,  and  the  nn<lissolv(Hl  portion 
consisting  (»f  the  chara<'tcristi(*  spennalozoa  and  numerous,  cells  coming 
from  the  mucous  nKmbrtUies  lining  tlu-  diilennt  jiortions  of  the  seminal 
tract.  The  seminal  iliiiil  does  not  contain  seruin-albmnin,  but  it  does 
ocmtain  other  albnminold  substances  Of  the  various  orgjinic  sul>st4iDces 
that  appar  to  be  almost  fMinstantly  present  are  nnclein,  lecithin,  eholes- 
terin,  hvpoxanthiii,  an<l  fatly  matters  rich  in  phosphorus ;  cerebrin, 
guiuiitK  iind  sarcin  have  :dsii  bet-n  found.  A  crystalline  substance  «dled 
spennin  was  first  isolated  frrmi  seminal  liuid  by  8clireincr  in  1H7H.  It 
bus  the  formula  C,;II._\,  ami  gives  all  the  general  reactions  of  an  alkaloid. 
It  is  soluble  fn  water  and  Mbsolntr  nlcohiil,  iiut  veiy  slightly  soluble  in 
ether;  its  solutions  havi' an  alkaline  reaction.  S|KTmin  is  not  pei-uliar 
to  the  semimil  fluid  of  man,  but  bus  btru  found  in  that  of  some  aninmls, 
also  in  sputum,  blood,  and  some  of  the  animal  tissues.  Dr.  Florence,' 
of  Lyonn,  claims  to  huve  discoveretl  an  alk:doidal  bmly  that  he  finds  only 
iu  the  seminal  (luiil  of  m:ui,  and  tbiit  gives  a  cbanietcristic  crystixlline 
precipitate  with  a  concetitratrd  solution  of  ioilin  in  potassium  io<lid. 
Dr.  Florence  has  not  Iirmi  able  tt>  obtain  these  crystals  with  the  seminal 
fluid  of  anv  other  animal,  nc*r  frmi  any  other  fluid  or  tissue.  This 
substance  Dr.  Florence  vn\U  viHsjx-rmin.  This  test  is  one  of  extreme 
delicacy,  a  single  Hbrit  t»f  cloth  u|Kai  which  is  a  drieil  seminal  stain 
sufReiug  to  yield  numerous  crystals  wheu  the  test  is  pro|)erly  performed. 
■  Du  Sperme  ei  da  Taehea  de  Spemie  en  Mideeine  Legale^  1897. 
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The  reagent,  iodureted  potas^^iiim  iodid,  is  prepared  in  the  following 
manner : 

Potassium  itxlid I.tjo  gin. 

I<K]in *2,'A     " 

Dibtilk-U  water 30.00     " 

These  proportions  ('orre,s|H>iul  to  the  fornmla  KI,.  The  iwlin  dis.solves 
verv'  quickly  in  the  solution  of  i)Otassiuni  icnlid,  and  it  is  only  neeessary 
to  mix  the  material  together  in  a  glass-st<»p|)ert^d  bottle  and  allow  it  to 
stand  for  a  short  time,  when  the  reagent  will  l)e  ready  to  use. 

The  test  is  i>crformed  in  the  following  manner  :  A  verj'  minute  frag- 
ment of  the  stiiinetl  fahrie  is  carefully  rt^novwl  hy  means  of  iine-pointe<l 
forceps  and  sliaq>-iK>inted  scissors,  tnmsierretl  to  a  glass  slide,  treated 
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Fio.  S4.— Seminal  crystAls  «BmRlli  (■•  T.vi>. 


with  a  .*«mall  dn»p  of  distilhsl  water,  allc»wed  tt»  H»ak  for  a  minute  *ir 
twi»,  a  minut4>  dn»]>  of  the  itxlin  n'ag*'nt  a^hh'd  tn  it  in  surh  a  way  that 
till'  two  dro|>s  of  fluid  c^ime  in  ei»ntaet  by  their  c^lge,  and  immediately 
eovennl  with  a  eovering-glass.  If  the  susiK-ete^l  stain  iimtaine*!  any 
dried  s<>minal  fluid,  the  examination  witli  the  mi<*roseo]M*  will  show  a 
ver\'  lartfe  numlMT  of  brown  (Tvstals  that  n-sembh'  in  appe:mmee  the 
h<'inin  crystals  obtaintnl  by  jxTforming  Teielunniiirs  tt'st  with  bliHid. 
The  ac<'om|>:inying  illustr.ttions  (Figs.  HI,  S."),  and  Hii)  sliow  these  er}\<tals, 
wliich  wen*  obtaim**!  from  a  single  tlirejid  J  of  lui  ineli  long  cut  from  the 
staimMl  porti(»n  of  a  pair  of  <'hild*s  dniwers  in  a  eas<'  of  att4>mpte<]  ra|M',  the 
stain  l)eing  thn**'  y«irs  and  four  months  old  at  the  time  the  test  was  maile. 
If  the  stain  examini^^l  1m»  one  upon  a  non-absiirlxMit  surfaces  like  a 
piece  of  wooil,  it  is  sutlieient  to  remove  a  very  minute  fragment  of  the 
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more  or  less  peor-shajXM].  In  the  exniuitiatioii  of  stained  f^pemiaU 
it  will  be  Hcen  that  the  anterior  thinl  of  the  lu-acl  is  less  dense 
than  tiie  }K»stcrior  twti-ihirds;,  and  is  btaini.*d  liy  the  various  color 
ri-iigeuts  less  deej)ly.  This  la  well  shown  hy  the  accompanying  cut  (Fig. 
S7),  taki'tj  iVoin  a  drlwl  and  htalnt'd  s]K'riruen.  Fig.  88  is  of  a  s|>er- 
inatiizinin  isolated  i'nnii  tlie  ."^eiiiliial  slain  three  years  and  four  monthH 
old  oil  a  eliild'.s  dniwei's.  fl 

The  .sjiermatiiztia  are  very  staljle  and  ilo  not  become  readily  destroyed,™ 
HO  that  tiiey  may  he  detecteil  in  ntaius  many  years  old  if  thv  stain  has 
not  heen  siil>jeeted  to  too  nuieh  waslihig  or  esfwtsun',  as  nhonn  liV 
Fig,  SS.  Tiie.si'  hi>dies  are,  however,  after  they  beeoine  dry,  very  hriltle, 
so  that  the  tail  is  very  wisily  sejiaraleil  i'roni  the  head,  and  It  is  for  this 
reiis'in  that  it  is  so  diflieuit  to  itblaiu  many  jierfeet  t^jiermatozoa  in  the 
exaniinatinn  (if  old  drie<l  s^^miual  stains, 

Vtiv  tin*  positive  n-rn^'nitinn  i»rs|i('rniat<tz<>a  it  is,  in  our  <»pinion,  neces- 
saiy  to  litul  tin-  |H'rl*rt  hndii*>  with  hea<l  ami  t:iil  eompletej  since  there  are 
other  iMwlies,  such  as  ^rrbiiii  spores,  sf>nietinies  fonnil  in  oUl  stains,  which 
very  much  resenihle  tlic  heads  altMie,  nnd  tliere  tire  niinierons  subj^tances, 
such  as  hacteriu  or  hits  ctf  tlie  fibrils  t>f  l'|l^th,  which  i"rv<p]ently  resemble 
the  tails  alone.  Therefoii'  jtrivar  ean^  slmiild  be  exen-ised  in  the  handling 
of  any  fiiliric  or  otIicT  snhslan<vs  siispeeti'd  to  contain  seminal  stains  which 
are  to  he  suhmittefl  for  medicolegal  examination.  They  nhoiild  not  be 
ftnhjccteil  to  anv  nnn<*eessar\*  hiindlinj;  or  rnhliing^  nnd  shonhi  he  snl>- 
niittcil  to  tlie  t*x[K*rt  for  exaniiniuion  in  as  iVoli  a  <'ondition  as  pos^sSble. 

The  recognition  of  s|K'rniatozoa  is  very  nuu-li  farilita(e<l  by  staining 
them  willi  suitable  stainiiip^  solutions.      Dr.  Florence  recxjnnuends  as  the 
best  solution  for  this  pnr[K>se  a  concentrated  aqueous  Holiitiou  of  crocein. 
The  writer  Inis  n<it  had  the  o]i|>orlunity  of  trying  this  solution,  but  Ims  ^ 
found  the   nrdirvary  solutions   of  niet]iyl-}.M'een  or  eosin  very  useful  for  | 
this  piirpose. 

If  the  stain  is  a  scaly  one,  such  as  is  made  by  the  drying  of  the 
fluid  U|x>n  a  n<ni-absorhent  surface,  tlie  detection  of  the  spcrmatowwi  is 
comparatively  easy.  A  fniiimenl  (»f  tlie  st;iin,  nMiioved  with  tin-  |M)in( 
of  a  knii'e,  slii*ul<l  be  tninsferrtKl  to  a  ji;Iass  s]i<le,  treate*.!  wJtli  a  drop  of 
distillcfl  water,  and  allowed  trt  soak  for  several  hours  under  conditions 
tliat  will  ]H'evciit  the  raj)id  evajxiralion  of  the  Mater.  The  scales  should 
then  l>e  gently  sepanited  with  tine  nee<l]es,  trejit***!  with  a  drop  of  the 
stainin*;  solution,  covered  with  a  cover-glass^  and  examined  directly  wilL 
the  microscope.  A  p4>wer  oi"  troni  oiiil  to  TOM  dinmetcrs  should  W 
uswl.  In  some  case*  it  is  advisable  to  confirm  the  result  by  examining; 
with  an  immersion  lens.  Sometimes  a  better  preparation  can  l»e  made 
bv  tirst  so:ikin<r  the  partiehs  of  stain  with  water  on  a  e(»ver-;:Iass  for 
sevenil  hours,  then  pick  to  pic-res,  :ind  allctn  to  dry.  AVhen  dry,  pass 
the  cover-glass  three  or  foiu-  times  through  the  lamjj-Hame,  or  heat  the 
cover-glass  in  an  air-bath  to  115*  C.  (239°  F.)  for  fift<^n  or  twenty 
minutes,  so  as  to  fix  the  spermntozoa  upon  the  glass,  in  the  same  way 
that  the  rtxl  and  white  bhtorl-eells  are  flxe<l  previous  to  being  st;iine<l  in 
the  clinical  exutuiiiution  of  blood  by  the  Ehrlich  process,     Thi^n  treat 
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the  dry  residue  upon  the  cover-glass  with  the  staining  solution  for  from 
three  to  five  minutes,  wash  off  the  superfluous  stain,  and  dry.  This 
preparation  can  be  mounted  dry,  sealing  the  cover-glass  with  paraftin, 
or  it  can  be  mounted  in  Canada  balsam,  or  can  be  mounted  wet  in 
water  or  any  desirable  menstruum. 

If  the  stain  is  upon  unstarched  cotton  or  linen  cloth,  the  detection 
of  the  spermatozoa  is  much  more  difficult.  The  spermatozoa  are  apt  to 
cling  to  the  fibrils  so  tenaciously  that  it  is  difficult  to  separate  them 
without  breiiking  the  head  fn)m  the  tail.  Care  should  be  taken  to  select 
for  tlie  examination  a  thread  of  the  cloth  near  the  center  of  the  stain, 
and  tiie  cloth  should  first  be  carefully  examined  with  the  lens  in  order 
to  see,  if  possible,  if  one  side  contains  more  dried  stain  than  the  other. 
For  instance,  stains  have  been  found  that  yielded  an  abundance  of  sper- 
matozoa on  one  side  of  the  cloth,  while  none  could  he  found  on  the  other, 
although  the  Florence  reaction  could  be  obtained  on  both  sides.  Also 
the  fluid  portion  of  the  seminal  fluid  may  be  sucked  along  for  quite  a 
distiincc  upon  a  piece  of  linen  or  cotton  cloth,  while  the  solid  bodies,  the 
spermatozoii  and  colls,  may  be  limited  to  near  the  center  of  the  stain ; 
in  this  case  the  Florence  reaction  will  Ik*  obtained  from  the  edge  of  the 
stain  as  well  as  from  the  center,  but  the  spermatozoa  am  be  isolated  only 
from  the  contml  portion  of  the  stiiin. 

Tiie  best  metho<l  to  pR^pare  such  a  stain  for  microscopic  examination 
is  carefully  to  cut  from  near  the  center  of  the  stiiiu,  with  a  pair  of  fine- 
pointo<l  scissors,  a  few  individual  threads  of  cloth  from  -j^  to  J  of  an 
inch  long,  and  treat  eacli  pie<^e  of  thread  U]X)n  a  glass  slide  or  cover- 
glass  with  a  small  drop  of  water,  allowing  it  to  soak  at  least  two  hours, 
the  eva|K)rati<m  of  the  water  being  prcventetl.  Some  authorities  think 
that  the  soaking  should  continue  from  twelve  to  twenty-four  hours. 
Numerous  preparations  should  be  made,  since  it  frequently  happens,  even 
in  weil-markcil  seminal  stains,  that  careful  search  will  fail  to  detect 
unbntken  spermatozoa  in  one  or  more  of  the  prejMirations.  After  suffi- 
ciently prolonged  digestion  the  small  fragment  of  thread  should  l>e  very 
carefully  separated  into  its  individual  fibrils  by  manipulating  with  sliarj)- 
pointed  needles.  It  can  then  be  stained  and  examined  as  describe<l 
al)ove  in  connection  with  tlie  more  scaly  stains  upon  non-abs(»rl)ent 
material. 

Moist  material,  su(^h  as  mucus  obtainetl  fn»m  the  uterus  or  vagina, 
may  be  at  once  placed  ufwn  a  glitss  slide,  staine<l  with  (tne  of  the  color 
reagents,  and  examined  at  once  for  the  detec^tion  of  sinrmatozoa. 

Accortling  to  Florence,  the  spermatozoa  of  none  of  the  domestic 
animals  liavc  the  |x*:ir-sliaj>e<l  profile  that  human  sp<'rmatozoa  have. 

The  Biologfic  Test. — Dr.  C.  G.  Famum  '  h;is  pro|>*»r*e<l  a  biologic 
test  for  human  setnen  that  is  bjisod  upon  tht*  sjime  principles  as  the  senmi- 
tcst  for  blood.  Ho  pre|)ares  the  rabbit  by  injecting  into  the  peritoneal 
cavity  fn>m  5  to  10  c.c.  of  either  somen  or  testicular  emulsion  at  inter- 
vals of  from  two  to  six  days,  the  r;ibl>it  nM»oiving  from  5  to  8  injections. 
The  te^t  is  perform<Hl  in  a  similar  maimer  to  tlx'  serum-tost  for  blood, 

>  Jour.  Amer.  iV<rf.  Amoc.^  Drceinbor  28.  1!*01,  p.  1721. 
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A  NUMBER  of  questions  present  themselves  in  connection  with  the 
medicolegal  examinations  of  hairs,  among  the  most  important  of  which 
are  the  following : 

1.  Is  the  material  examined  hair  or  some  other  fiber? 

2.  If  hair,  from  what  animal  did  it  come  ? 

3.  If  the  hair  is  human,  can  it  be  identified  as  the  product  of  a 
given  individual  ? 

4.  If  of  human  origin,  from  what  part  of  the  body  did  the  hair 
come? 

5.  What  was  the  age  of  the  person  from  whom  the  hairs  were 
derived  ? 

6.  How  were  the  hairs  removed  from  the  body  ? 

The  first  question  is  usually  easily  answered.  It  is  true  that  to  the 
naked  eye  various  articles,  chiefly  vegetable  fibers,  may  simulate  hairs ; 
but  by  the  aid  of  the  microscope  all  other  bodies  may  be  distinguished 
from  them. 

The  distinctive  features  of  hairs  that  are  recognized  by  even  low 
powers — 200  to  300  diameters — are  :  1 .  The  shingled  or  terraced  ("  im- 
bricated") surface.  2.  The  distinction  between  cortex  and  medulla. 
3.  The  pigraent-granules  in  the  cortex.  4.  The  cells  composing  the 
medulla.  5.  The  transition  in  structure  from  shall  to  root,  and  the 
peculiar  sheath  of  the  latter. 

It  is  seldom  that  all  these  features  are  found  in  a  single  specimen 
submitted  in  a  judicial  inquiry ;  but,  fortunately,  positive  identification 
can  be  made  through  the  detection  of  several  of  them. 

If  needetl,  confirmation  of  the  identity  can  be  secured  by  submitting 
the  supposed  hair  to  certain  chemical  reagents ;  a  strong  mineral  acid, 
heated,  causes  the  disint^ration  of  a  hair  into  the  component  cells. 

The  bodies  from  which  hairs  must,  by  these  features,  be  db«tinguished 
are  cotton,  linen,  silk,  wool,  and  vegetable  fibers  (Plate  13).  Cotton  is  a 
flat,  tape-like  fiber  with  a  tendency  toward  a  spiral  twist ;  linen  is  a  jointed, 
bamboo-like  fil)er  with  transverse  marking  at  irr^ular  distances ;  silk 
is  a  cylindric  filwr  without  markings,  but  strongly  refractive.  AVool,  as 
a  variety  of  hair,  presents  the  imbricated  surface  characteristic  of  hairs  : 
while  in  general  cylindric,  its  diameter  varies  in  different  parts.  Any 
of  these  filx^rs  may,  of  course,  present  the  colors  imparted  by  the  dyes 
used  in  the  cloth. 

The  second  question  is  from  what  animal  the  hairs  have  l>et»n  sepa- 
rated.    Fortunately,  the  query  does  not  usually  include  the  whole  cata- 
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\oguv  of  bain'  aiiiniiils  ;  else  tlic  solution  of  tlie  problem  might  becume 
pnictically  imjio-s-^iblo,  because  of  the  great  j^Imilarity  between  individual 
hairs  of  <lit!l'rt^nt  8|H?cies.  Practically  tlj«  only  animals  re(|iurin^  ixm- 
sideratioii  are  those  which,  living  or  dead^  eutcr  inln  huinau  environ- 
ment— the  doMK'»licute<i  ijuadrupedH,  the  jtara^itic  rodents,  the  animals 
whose  skins  nrv  eonvertetl  inio  clothing.  The  hair8  of  these  repn*sent 
dii!erent  tvjies,  and  can  all  be  distinguislied  positively  from  huninu  hair 
(Plales  l.i  14). 

The  thiiil  i|uestioii  olk^n  presented  to  the  niicroscopist  in  a  legal 
impiirv  is  whether  hairs  lubnitte^Ily  human  can  1m»  identifietl  as  llie 
product  of  a  given  individual  ;  whetlier  lliev  must  hrive  grown  rju  the 
body  of  a  certain  person,  and  couhl  not  have  been  fu^lu^hed  by  any 
other. 

This  question  must  be  answcretl  always  and  di.'^tinctly  in  the  nega- 
tive. While  similarity  in  color  and  size  with  that  of  a  given  individual 
may  he  marked,  there  is  luilhing  ]irenliarly  rharaeleristie  in  the  hairp  of 
one  pi'rsDU  lo  dislingni>h  tlsiui  from  llie  hairs  of  many  olhei-s  of  similar 
c(unpk\\ion.  ll  may  (K'e:tsi<niiilly  happen — iis  in  (tne  I'usi^'  examined  by 
the  writer — thai  the  hairs  iu  rpiestion  ]iresent  certain  peculiarities  of 
structure  due  to  disease  ;  the  detection  of  similar  Rbnnrmalities  in  hairs 
frriin  the  sn.'ipEH-t<'<l  nturce  wiinld  nntnrallv  fnrni'ih  !i  ]ir<ihability.  but  not  a 
certainty,  of  a  comnmn  iingin.  Asich'  frtini  these  neci'ssarily  nire  cjiscii, 
idrntiHciition  of  tlu^  individual  [V(Mn  whom  given  liEiirs  are  derived  is 
dependent  up4in  c<ininiiinity  of  i^ize,  length,  ami  color;  and  these  are 
insntticient  to  warnint  more  than  a  probable  conekisinn. 

A  fourth  qui'stitni  is,  Fnim  what  pint  of  the  lunorin  Imdy  are  the 
hairs  nmkr  cxaniinnlion  derived?  Thi^  <]iiesti*in  nuiy  lA'tvn  he  an>wcre<l 
definitely  U'caui^e  of  the  tlilhtwing  faci>  : 

1.  The  long,  soft  hairs  from  (lie  scalp  nud  benrd  arc  distingui.she<] 
both  by  their  length  and  by  their  grailual  tapering  from  root  to  jwiint, 

2,  Tlie  shfui,  thiek^  stif!'  hairs  frf>ni  the  evelashes  :nid  (he  evebmw?, 
whik*  aveniging  almost  (lu*  s;mie  thickness  a>  scalp  hairs  at  the  rottt, 
taper  rapi«lly  lowar^l  tlie  iioint. 

;3.  Th(*  short,  slender,  flexible  hairs  fr<tm  the  general  surface  of  the 
body — the  soH-alkn]  Innugo  or  down — have,  on  the  average,  a  nuich 
smaller  diametcT  tli:in  nther  hairs,  even  than  the  eijually  short  but  thick 
liiiirs  fitHu  the  eyelasht^.  These  d(»>vny  hairs,  UHircover,  fr('(|nen!ly 
exhibit  no  pignicnt-gnmnk^  in  the  cortex;  and  the  medullary  canal  is 
apt  tu  he  relatively  small  and  is  f!t^u<'nt]y  absent. 

The  average  diameters  of  hiiirs  fnmi  different  parts  of  the  b<xly  may 
be  ap|)roxim;itely  stated  :is  tnllc»ws  : 

iSi-alp  hairs,  t^-j^^  inch  in  the  mak*,  ^j-^  inch  in  the  female ;  the  vaina- 
tians  in  different  jwrsons  may,  however,  ho  extreme — from  Yi}<ns  ^  tJt 
inch,  for  example. 

Hairs  t'rtun  the  beanl  nnd  mustache  are  usually  the  thickest  of  the 
body,  ranging  fntni  t^-^  to  j^  inch  ;  tlu'V  usually  exhibit  tlie  grejit4"*t 
diameter  on  the  chin  and  upjier  lip.  shading  otf  hi  diameter  as  they 
approach  the  scalp  above  and  the  ne<'k  below. 


l.SI)«-p*8  wool  (y  200).  2.  Uncn  nbera  (X  200).  3.  Oattim  flbere  (X  300).  4.  Umir 
from  hunuin  licud  t  v 'J(ic>l.  5,  TranATi-r^o  soctlonft  of  hftirs  Troni  human  bead  iX  200K 
tJ,  Hair    fruui  liuumn  btuird  1a  JUI).     7.  Hun  fram  httck  uf  IiuihI  <  •.  :iUII), 
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Hairs  from  the  eyebrows,  lids,  axillae,  and  pubic  region  present  about 
the  same  diameter  at  their  roots  as  do  those  of  the  scalp ;  though  here 
again  great  variations  are  found  in  different  individuals. 

The  downy  hairs  from  the  general  body  surface  are  notably  less  in 
diameter  than  those  in  the  so-called  hairy  parts  of  the  body ;  they 
average  from  -^(^  to  -iV(nr  ^°^^  '"  diameter  near  the  root. 

A  fiftii  qucjjtion  sometimes  propounded  to  the  expert  microscopist  is, 
AVhat  was  the  age  of  tlie  person  from  whom  the  hairs  were  derived? 
Hero  again  his  answer  is  restricted  by  serious  limitations,  and  must  be 
based  niK)n  the  a]>plication,  to  the  question  at  issue,  of  the  following 
facts : 

The  downy  hairs  of  the  fetus  and  of  the  new-born  infant  contain  no 
pigment  and  no  medullary  canal. 

The  hairs  of  children  before  puberty  frequently  have  no  medullary 
canal ;  they  are  relatively  slender  when  compared  with  hairs  of  the 
same  length  and  locality  from  adults. 

A  sixth  query  to  which  an  answer  may  be  st>ught  through  the 
microscope  is.  Were  the  hairs  forcibly  pulled  out,  shed  from  natural 
cause-*,  or  cut  off? 

This  question  can  be  answered,  as  a  rule,  decisively  on  the  following 
facts :  The  root  of  a  growing  hair  is  concave,  fitting  over  the  convex 
{Kipilla  from  which  it  grows.  When  forcibly  separated  from  the  head, 
the  root  end  shows  this  conaivity,  as  a  rule ;  a  bunch  of  hairs,  most  of 
which  exhibit  this  feature,  may  with  certainty  be  affirmed  to  have  been 
forcibly  puUetl  from  the  body.  On  the  other  hand,  bail's  which  have 
fallen  from  natural  causes  exhibit  little  or  no  concavity  at  the  root  end. 

A  hair  Avhich  has  l)een  cut  from  the  head  or  other  j>art  naturally 
shows  a  plane  surface^  or  something  approximating  this,  where  the  cut- 
ting instrument  severed  the  hair.  The  cut  surface  is  sometimes  uneven, 
because  the  different  fibers  composing  the  shaH  have  been  severed  at 
various  levels. 

The  hairs  growing  upon  the  human  IxKly  may  be  considered  in  three 
categories : 

1.  The  long,  sofl  hairs  from  the  head. 

2.  The  sh<»rt,  stiff,  thick  hairs  from  the  eyelashes. 

;3.  The  short,  slender,  flexible  hairs  from  the  general  surface  of  l)ody 
and  face — the  so-aiUed  lanugo  or  down. 

The  long  hairs  from  scalp  and  beard  arc  naturally  the  most  frequent 
subjects  of  microscopic  examination  for  judicial  puq>oses  ;  in  rarer 
cases  the  downy  hairs,  overlooked  i>erhaps  by  nake<l-eye  examination, 
have  l>een  magnifie<l  by  the  microscojH*  into  formidable  witnesses  of 
guilt.  In  one  case  in  which  the  writer  was  eng:ige<l  the  presence  of 
these  diminutive  hairs  in  bliKMl-stains  on  a  knife  stnmgly  confirmed  the 
inference,  from  mea'^urements  of  the  bliKnl-corpuscIes,  that  the  blixnl  was 
of  human  origin. 

In  all  cjist^s  when*  the  identity  of  hairs  is  to  l>e  determintnl  it  is 
extremely  desiniblc  that  several  hairs  Ite  obtaine<l  for  examinatiim ; 
because  some  of  the  structural  peculiarities  u])on  which  the  recognition 
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of  the  animal  source  depends  may  be  absent  in  any  single  hair.  Thus 
the  medulla  of  human  hairs — whose  appearauce  and  relative  diameter 
to  that  of  the  entire  shaft  are  important  features — disappears  in  some 
sections  of  the  hair,  esi>ecially  near  the  point ;  the  pigment-granules 
also,  whose  size  and  distribution  are  characteristic  of  human  hairs,  may 
be  nearly  or  quite  lacking  in  individual  specimens. 

The  domestic  animals  whose  hairs  approach  most  nearly  in  structure 
those  from  man  are  the  dog  and  cow ;  yet  the  distinction  is  rarely  diffi- 
cult to  one  familiar  with  them  all. 

Thorough  study  of  the  structural  peculiarities  of  hairs  from  all  avail- 
able sources  must  precede  the  attempt  to  identify  given  hairs  in  a  judi- 
cial inquiry. 

The  usual  method  of  preparing  hairs  for  microscopic  examination  is 
to  wash  thoroughly  with  water,  dry  carefully,  immerse  in  turpentine  oil, 
and  mouut  in  Canada  balsam. 
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1.  Hair  of  ox  (X  200).     2.  Piff'g  bristlo  (x  200).     X  Cat's  hair  f X  300).      4.  Mouae'a  hair 
(X200).    6,  Uonsc'ebair  (X200>.    6,  DoDkcy'«  hair  (xdOO).     7.  GiMra  hair  (X  200) 
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DEATH    FROM  POUNDED  GLASS  AND  OTHER 
MECHANICAL  IRRITANTS. 


SiiARP-coRXERED  or  p>inted  obji-cts,  esj>ecially  particles  of  glass, 
are  popularly  suppose<l  to  be  an  eflicient  means  of  producing  death,  and 
have  been  considerably  resorted  to,  more  particularly  by  the  insane,  for 
the  puqK)se  of  suicide ;  they  have  also  occasionally  been  administered 
with  homicidal  intent. 

Although  such  articles  are  frequently  spoken  of  as  j)oisons»  they  are 
not  such  in  tlie  true  acceptation  of  the  word.*  They  arc  practiailly  in- 
soluble, and  do  not,  therefore,  enter  the  circulation.  Their  eftwts  are 
not  pro<luce<l  after  absoqition,  but  are  purely  mechanical  and  hxail. 
They  do  not,  consequently,  strictly  come  under  the  head  of  poisons,  but 
are  included  in  the  expression  "  otlier  noxious  things  "  of  the  statutes. 

While  any  objwt  with  sharp  points  or  angles  is  capable  of  producing 
gastro-intestinal  irritation,  the  article  of  greatest  interest  from  a  medico- 
legal stand|)oint  is  pounded  glass,  and  this,  therefore,  deserves  chief 
attention. 

Pounded  glass  is  c<jmmonly  lo<:)ke<l  u|M)n  as  extremely  dangerous 
when  taken  internally,  and  is  often  spoken  of  as  an  efficient  "|K)is*m." 
There  win  In?  no  question  tliat  the  ingestion  of  particles  of  glass  of  a 
certiiin  size  may  lead  to  such  injury  of  the  mucous  membrane  of  the 
stomach  and  intestines  as  to  cause  death.  A  number  of  aises  are  on 
record  of  its  fatal  tise,  and  in  Russia  death  fron)  its  criminal  adminis- 
tration is  said  not  to  be  infrequent,*  It  is  a  favorite  method  of  dtstroy- 
ing  certain  of  the  lower  animals,  like  dogs,  rats,  and  mice,  and  its 
efficiency  has  led  to  its  extensive  use  by  the  official  rat-catchers  of 
Manila^  and  of  otluT  Oriental  cities  in  their  war  against  the  rodent 
projjagat<.»rs  of  the  plague. 

Still  there  can  l>e  no  doubt  that  the  dangers  of  bmken  glass  and  of 
other  similar  objects  have  been  grejitly  ovenstimat<*d.  The  results  of 
experiments  and  the  exiHTience  of  prnft^ssional  glass-eaters  indicate  that 
they  are  far  less  <lang*'rous  tlian  is  c<»nmionly  snpposeil.  Glass  suitably 
powdere*!  has  even  be<*n  j>ro|x>sed  as  a  renunlial  agent,  Johns*  claiming 
that  it  is  an  efficient  vermifuge  and,  if  prn]K»rly  pnlveri/^Hl,  is  harmless; 
and  in  some  parts  of  Russia  there  is  a  ]>opular  Ix'lief  that  it  is  a  valuable 

*  S«*e  pai;*'  SOO  in  >o<'ti<in  nn  Gi'iifrnl  Princi(>!t'>  nf  Toxicology, 

*  Virrfiinr'H  Jahrrsbrnchf,  IH'JH,  vol.  i.,  p.  ;*)()."». 

»  Mfd.  RrronL  vol.  Ixiv.,  p.  25.  «  Lancet,  February  19,  1825,  p,  217. 
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remt'dy  in  certain  disonst's.     Dt-ath,  however,  has  somctirues  resulted 

fnfrn  its  use  fnr  tliis  piirpoK?.' 

Ol>.<t:rviiti<iti.s  uuide  by  one  of  the*  writers  (liiiiutis)  in  conjunction 
with  Dr.  E.  F.  Iuj2ii]h  on  a  professional  gluss-oater  are  of  interei^t  in  this 
connection.  He  \v;t.s  a  stroni;  youn*;  netrrn  who  chiiriK^*!  and  :*|»|>eare(J 
ti»  III-  in  L*xwlli*ut  lifultli,  lit-  ^f:un(.tl  a  livclilnHid  liy  exhilntinp  hinjself 
in  <1kii|>  imis('unL<  :iikI  at  lairs  as  a  j^jhiss-ciitor.  He  vnhuitarily  plac<'d 
hiujsolf  in  our  IvuikIs  for  scientific  invcptijr.nion.  On  one  occjision  he 
ate,  in  our  presence  and  at  our  oflficc,  the  following  artich^s,  all  being 
pnividod  Uv  ns  prrs^inally  :  luilf  a  dozt-n  ^^ix-inrh  tc^t-tnU's,  two  ^kxI- 
sizcd  lamp  ^-liiiiuifys,  an  oidiuiiiT  fi»nr-4iunee  nu'dieine  lM»ttk',  two  piinx* 
of  windtiw-j^la^^s,  earli  ftmr  inches  square,  and  three  slips  of  c<^tlortil 
gliuss  eacli  an  inch  wide  and  three  inches  loiip.  In  eating  them  he  hit 
the  glass  oH',  chewe<l  it  iiji,  and  swalhiweil  it  nnich  as  if  it  had  been  any 
onlinaiy  anielc  of  luud.  He  asM-rte^l  tliat  lie  eonld  dij-tiiigni,^h  by  the 
taste  ^ias.-^  of  diilercnt  colors,  and  it  was  fnr  tlirs  jiurpuK-  that  the  eol- 
oi^etl  ^lips  were  given  him.  He  was  thor<>u«;hIy  hIiii<lfolded  when  he 
ate  them,  Init  he  prt)niptly  indicatetl  the  color, 

IJefore  and  after  eating  the  glass  tlie  man's  uiouth  and  throat  were 
carefully  examined  by  Dr.  Ingids  wilh  a  niirn*r  and  lnryng(»sef)pe.  They 
were  foiunl  jurteetly  ii(>ruial  I'xeept  that  the  guiii>  and  inside  rti*  the 
cheeks  Avere  whiter  and  thicker  than  normal,  ami,  after  eating  the  glass, 
they  were  bleeiyng  from  a  number  of  small  ents.  The  man  was  kej)t 
ujuler  iibservalinn  i'ur  several  limirs  after  i-aling  the  articles  mentioned, 
but  he  lit  no  time  .-Imwinl  (lie  least  mifiivmiiMr  syniptoni.  At  the  end 
of  the  (irst  Imur  slight  <'mesis  was  provokeil  liy  tickling  lhefam*es.  The 
vonuttMl  matter  ctmsistnl  of  partially  digestcil  fiMtd  niix<'<l  with  a  large 
nuudier  of  fragments  of  glass  ami  an  exees^ive  nmnunt  of  thick  niucns. 
Thc  man  adniiricd  that  he  had  eaten  a  hciirly  naa!  Ik  tore  snhndtting  to 
the  test,  and  that  this  was  Iii>  enstian  hetlire  each  e\hihitif)n.  He  died 
two  or  three  veurs  stihsecjnently  ironi  a  siibaente  gastris^'nteritis,  ]>re- 
Hnniabl)*  from  the  irritation  prtMlnee^l  hy  his  long-eontinned  glaf>s-eating. 

(rraey  '  re]M>rts  anotliiT  ease  of  glass-cat ing  very  similar  to  the  alxtve, 
and  tSie  ex|ierimcnts  of  Lesauvage,  publishetl  at  Paris  in  IS  10  in  an 
inangnnd  dis'^erfiitiou,^  are  of  sinnlar  imjiorl.  Ih'  states  that  2i  dr.ims 
of  jMumdrtl  glass  were  giver)  to  a  eat  without  injury,  atui  that  a  dog 
took  fi  or  7  ounces  in  eight  ilays  without  Hutfcring  the  slightest  ineon- 
venienee,  althouLdi  care  was  taken  to  administer  it  while  the  animal  was 
fasting  and  the  i'ragiiients  Mei***  frwjuentlv  a  line  in  length.  He  himself 
gwalhtwed  a  considerable  nnndier  of  pieces,  up  to  2  millimeters  (O.OS  inch) 
long,  without  prmha^ing  any  bad  etfeet. 

A  ennsidcnitioii  of  such  facts  as  the  nl>ove  has  led  some  raod»i»olegnl 
anthorilics  (compare  the  first  case  tnider  Illn:"tr;uive  Cases,  Ix-low)  tocjues- 
tion  altogether  the  dangenm.H  piitpt^rties  oi' iKJUnile<l  glass,  forgetting  the 

'  VircJtotc'A  Jn/trrjihrriffit,  ft^c.  ctt. 
"  -U«/.  nrui  Sur/f.  Ifrporter,  18H8,  vol.  Iviii.,  p,  61. 

*  t/e«auvB£te,  Rrvhrrrhru  snr  tes  efftts  du  verre  et  df9  xulufancrs  Fifri/ormr^  jHiriea  d 
Pinter  ieur  dea  wpanes  diffeati/s. 
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well-authenticated  cases  of  serious  sickness  and  death  from  the  agent 
and  overl<K)kiug  the  circumstance  that,  in  the  cx|>erinients  of  Lesauvage 
and  of  others  in  the  same  line,  the  largest  j)ieccs  of  glass  administered 
were  still  <|uite  small.  After  carefully  examining  the  evidence  ctmcern- 
ing  tlie  subject  we  agree  fully  with  the  following  conclusions  reached  by 
Marc  ^  in  regard  to  the  question  :  "  The  observations  which  have  l>een 
made  on  glass-eaters  and  the  experiments  of  Caldani  and  Mandrnzziito, 
which  tend  to  demonstrate  the  harmlessness  of  substanci's  of  this  kind, 
have  IxHiu  adopted  too  lightly  by  certain  physicians.  Caldani  ex|K'ri- 
mented  on  animals,  and  even,  what  api)ears  difficult  to  cont^eive,  on  a 
young  man  of  fifteen  years,  whom  he  caused  to  swallow  powdered  glass 
without  his  experiencing  the  least  inconvenience.  ^landruzzato  re- 
peated these  same  experiments  on  animals  and  on  himself  and  obtained 
the  sjime  results.  These  observations,  however,  only  prove  at  the  most 
that  [K)wdefed  glass  intr<Kluced  into  the  stomach  is  not  always  harmful : 
and  the  above  isolated  facts  do  not  demonstrate  in  any  manner  that  in 
other  cases  and  under  other  circumstances  one  or  more  sharp  points 
applied  to  the  interior  walls  of  the  alimentary  canal  may  not  produce  a 
most  serious  mechanical  action.  It  follows,  moreover,  from  the  fact 
that  most  glass-eaters  die  from  intestinal  aifections^  and  from  several 
sudden  deaths  following  the  swallowing  of  glass'  that  substances  of 
this  character  may  be  dangerous." 

The  oi^nism  seems  to  be  endowed  with  an  instinctive  provision  by 
which  it  defends  itself  from  threatened  perforation  by  sharp  articles. 
According  to  the  observations  of  Exner,*  when  a  sharp  object  approaches 
the  wall  of  the  intestine,  the  latter  retreats  from  it,  forming  a  sort  of 
dimple  which  receives  the  sharp  projei'tion  and  prevents  injury  to  the 
mucous  membrane.  Foreign  bodies  of  this  character  are  arranged  by 
the  action  of  the  muscular  walls  of  the  intestine  so  that  they  lie  with 
their  longest  axis  parallel  to  the  long  axis  of  the  section  of  the  bowel 
in  which  they  are  situated,  and  thus  the  chance  of  injury  is  reducetl  to 
a  minimum. 

Mode  of  Action. — Sharp-cornered  articles  may  act  in  several  ways : 
First,  the  |>iece  may  cause  perforation  of  the  wall  of  the  stomach  or 
bowel,  with  the  usual  consequence  of  such  perforation.  Owing,  how- 
ever, to  the  defensive  actions  on  the  part  of  the  intestin<s  siH>ken  of 
above,  |>erforation  by  such  articles  is  relatively  rare.  The  efftvts  of 
perforati<m  vary  acconling  to  the  size,  8hn|)e,  and  character  of  the  per- 
forating b(Kly,  as  well  as  with  the  loojition  in  which  the  perforation  occurs 
and  the  condition  of  the  ]>atient  as  to  resisting  j>ower,  etc.  It  is  not 
uncommon  to  have  netKlIes  penetrate  the  wall  of  the  lx>wel  without  any 
noticeable  n>sults.  If  a  perforation  cjin  l>e  shown  to  have  caustnl  death, 
the  presence  of  glass  in  the  stomach  or  iutestin(\s  or  in  the  |>eritoneal 
cavity  would  raise  a  strong  presumption  in  favor  of  the  glass  lK*ing  the 
cause  of  death. 

'  Mnnurl  tVaufopiiir  eadar.  mt'tfier>^/tj.,  p.  fil.  '  Plniicfiuot,  Sur  leu  moris  violentet. 

*  (iint»ltn,  Dnns  wtn  hinfuirf.  tfrspommn  min^rraux^  and  Mvtzgor. 

*  Arrh.f.  d.  ge».  Physiol. ^  V(»l.  ixxxix.,  p.  258. 
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Second,  the  action  of  a  !arp:e  number  of  pieces  may  &et  up  a  wide- 
spread irritation  and  iiifliimuiatinn,  unking  from  tlie  8ul)Hequent  local 
infection,  causing  an  iicutt^  or  huljacutc  jijiiHtro-cntcritis,  and  tJii«  is  pn)b- 
ably  tliL'  cliiL'l'  ciiu.sc  (tf  sutlcring  ami  death  prinhiccd  Uy  these  articJcs, 
It  f^ccms  likely  that  in  tlic  iiise  nf  pnifor^riional  gla^s-eaters  the  repeated 
woundiuj^  oi"  the  mucous  nieujhniue  may  Lave  led  to  home  6ort  of  im- 
munity which  preveutii  an  infection  that  might  easily  occur  in  other  per- 
sons. The  impunity  witli  whicli  (Iichl'  jk'ISihis  svvalhnv  such  articles  can 
hardly  Le  ui|,^ctl  iiiraiusl  llie  |Mi.s^iliility  of  death  hcinjr  produccni  in  (jther 
persons.  Kspecially  tlie  4"iift'i'l)h'<l  couilitiiui  of  age  or  the  presence  of 
disease  may  render  iul'eclion  of  slight  Wijiuids  fatal.  Jiclore  sickness  or 
death,  liowever,  is  attribnttni  to  the  irritation  caused  by  powderc<l  gla-«.s, 
it  shoulil  bi'  shown  that  tlie  other  mttre  usual  causes  <tf  gastro-intestinal 
inHuruniatioii  were  aljsent  and  that  the  glass  was  administered  in  suffi- 
cient nuantity  and  in  [larticles  of  snflicicnt  size  to  prfKluce  great  irritatiim. 

ThirUj  the  woun<l  produced  by  the  piece  may  Ix'come  infccttKl,  and 
the  iui'ection  spreading  to  other  organn  or  involving  the  genend  system, 
may  be  fatal,  ami  this  is  probably  tlie  ojuise  of  trouble  in  some  cases. 
If  eviilent^e  can  l)e  pDHluced  to  shuw  that  tlie  death  arose  from  a  remote 
iufectirm  pifK'pe<ling  from  a  wound  of  thegastro-intcstinal  mucous  mem- 
brane, the  presence  of  glass  iji  (he  stomach  or  intestines  W(jnld  make  it 
probable  that  it  was  the  noxious  agent.  Here,  also,  immunity,  original 
or  acrpiiri'd,  may  play  a  part. 

Symptoms. — The  symptoms  produced  by  swallowing  broken  gla?s 
are  genendly  due  to  irritatiun  ot'  the  mucous  membrane  of  the  stomach 
an<l  intestines,  and  are  cfmse(|uently  similar  to  those  of  giistrf^-enteritis. 
They  may  vary  in  intensity  fmm  tlit»se  ca>es  in  which  but  little  incon- 
venience is  felt  to  tfiose  attrndwl  widi  thoniost  intense  snlferijig.  There 
is  generally  sliurp  ]>ain  in  the  stomach  and  later  in  the  intestines,  and 
sometimes  nausea  and  vomiting,  the  vomited  material  usually  being 
streaked  with  blood.  Tl»e  bowels  are  genenilly  consti|Ktt<>d,  but  some-t 
times  there  is  iharrheji,  the  [>ass;ige  of  sl^iols  Ifciiig  attendiil  by  ]>ain,  and 
the  material  passed  is  usually  mixc^l  with  bhiod.  In  vm^v  of  ]X'i*f4)ration 
of  the  stomach  or  intestines  collapse  usually  supervenes  and  the  j>utient 
soon  dies. 

In  a  case  reporter!  Ity  Blake  ^  a  girl  of  sixteen,  with  suicidal  Intent, 
took  a  teas|M>ouful  of  broken  glass  mixeil  with  bread.  The  next  morn- 
ing sharp  cutting  pnins  began  to  l>e  fHt,  which  were  paroxysmal  in 
ciianu'ter  anti  referretl  to  tlie  epigastrium  and  later  to  the  nei^hborliOi>d 
of  the  undiilieus.  When  seen  by  the  physician  she  was  delirious  from 
the  paiu,  which  required  a  hypothermic  of  nmrphiu  for  its  relief.  There 
was  great  tenderness  over  tiie  alKlomen,  winch  was  w^mewhat  swollen. 
The  teeth  ehatteretl,  the  skin  was  hot  and  dry,  the  mouth  and  lif>s  were 
parched,  and  the  tongue  chan,  but  very  <lry.  There  was  excessive 
thirst;  the  pulse  was  112  a  minute  and  the  temi>erature  f*5)°  F,  The 
pain  and  tcmlerness  continueil  for  four  rlays,  when  slie  had  a  copious 
Ktool  following  an  injection  of  oil.  The  dejection  was  aecomi>anied 
>  Bntrton  Med.  and  Surg.  Jvur.,  1871,  vol.  Izxxiv.,  p.  191. 
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by  pain  and  the  passage  of  blood.  The  stool  contained  about  a  dozen 
large  fragments  of  glass  and  a  larger  number  of  smaller  pieces.  From 
this  time  there  was  gradual  improvement,  and  the  patient  was  discharged 
fix>m  the  hospital  on  the  thirteenth  day. 

If  the  patient  survives  the  immediate  efiPects  of  the  irritant,  a  sub- 
acute or  chronic  gastro-enteritis  may  follow  which  may  last  for  weeks 
or  months. 

Fatal  Dose  and  Patal  Period. — It  is  impossible  to  state  what 
the  fatal  dose  of  broken  glass  is.  As  has  already  been  pointed  out, 
persons  may  take  large  quantities  of  the  substance  without  any  seem- 
ingly harmful  results.  On  the  other  band,  smaller  quantities  may  possibly 
produce  great  irritation  and  possibly  perforation  and  death.  Very  much 
depends  on  the  condition  of  the  stomach,  as  to  the  presence  or  absence 
of  food,  upon  the  size  and  sharpness  of  fragments  of  glass,  and  on  indi- 
vidual susceptibility.  There  is  no  doubt  that  a  teas{>oonful  of  pounded 
glass  would  in  most  cases  be  capable  of  producing  serious  effects,  espe- 
cially if  the  particles  were  of  considerable  size  and  presented  numerous 
sharp  angles ;  but  the  same  quantity  if  finely  pulverized  might  usually  be 
taken  with  little  or  no  effect.  In  a  case  reportetl  by  Hebb  *  a  large  tea- 
spoonful  of  pounded  glass  caused  the  death  of  a  child  of  eleven  months. 

Nothing  can  be  said  definitely  in  regard  to  the  fatal  period.  The 
patient  may  die  from  perforation  of  the  stomach  or  bowels  or  from 
acute  gastro-enteritis  in  a  day  or  two,  or. he  may  linger  with  subacute 
or  chronic  trouble  for  many  days  or  week;*,  and  finally  die  from  the 
remote  effects  of  the  irritant.  In  a  fatal  case  reported  by  Keichardt ' 
death  occurred  six  days  after  taking  the  powdei-otl  glass. 

Treatment. — If  the  case  is  seen  early,  an  effort  should  be  made 
to  evacuate  the  stomach.  This,  however,  cannot  generally  Ikj  accom- 
plished by  the  stomach-tube  or  pump  on  account  of  the  choking  of  the 
tube  by  the  particles  of  glass.  Resort  must  be  had,  therefore,  to 
emesi.s,  which  is  best  produced  by  tickling  the  fauces  or  by  hypodermic 
injection  of  apomorphin.  There  is  some  objection,  however,  to  this 
treatment,  for,  in  the  act  of  vomiting,  particles  of  glass  may  cut  the 
walls  of  the  stomach  and  of  the  esophagus ;  we  l)elieve,  however,  that, 
on  the  whole,  it  is  l>etter  to  evacmite  the  stomach  even  though  there  is 
some  risk  attending  it.  After  evacuating  the  stomach,  considerable 
quantities*  of  brejid,  |x>tatoes,  or  other  similar  f<Kxl  should  l>e  given  to 
form  a  soft  envelop  for  the  pointe<l  particles.  If  the  bowels  do  not 
move,  an  injection  of  a  mucilaginous  or  oily  mat<'riul  should  l>e  used. 

Pain  should  be  treated  by  the  use  of  o|nates  and  hot  applica- 
tions, and  colla])se  guanled  against  by  the  external  use  of  warmth  and 
the  internal  administration  of  canliac  and  general  stimulants,  such  as 
small  doses  of  alcohol,  other,  ammonium  carbonate,  and  strychnin. 

If  the  symptoms  point  to  perforation  of  the  stomach  or  l)owels,  a 
surgind  openition  should  be  promptly  rosorte<l  to,  with  the  hope  of 
averting  what  would  otherwise  almost  certainly  l>e  fatal. 

»  Mitlfnnd  yfn/.  a/ttt  Surp.  J^r/mrfrr,  1H2!».  V(il.  i.,  p.  47. 
*  Arch,  d,  J'harm.^  second  »eri«,  vol.  xci  ,  p,  I*. 
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Postmortem  Appearances. — Tlioi^t*  are  smh  as  are  c<»mmonIy 
<>bs4'n'e(l  in  <::ist«  of  ira.'^ti'o-tnt^'ritis  niwl  are  found  almost  entirely  in  the 
jrj(stri>-inU'stiiml  tract,  Tln-iv  is  rtxlncss  of  the  niiK.'oiis  nx/iiibnine^ 
which  is*  covert'*!  with  terjaeiniis  iiiucus  and  frnjiiciitly  >treakrtJ  with 
bltHKl.  Perf(»rati(»ns  in  the  >toiiiaeh  ami  intestiiK-s  >liiiuld  he  (■arefully 
h»okciI  for,  and  in  <'a>e  they  are  fonud,  the  ahdonunal  <avity  should  be 
searclied  lor  ]Kirti<les  of  plass  whii'h  inay  have  escaped  into  it:. 

Ili'bb'  gives  tlie  follnwln*;  ae<*<iunt  of  tlie  |>ostniorten»  ai>|>«iranoes 
in  tlu*  ease  of  an  intitnt  4le.-trnyt'd  by  the  athninistnitiun  of  roughly 
pounde*.!  ^lass:  All  the  organs,  inrlnding  tlie  large  and  small  intestinct:, 
were  normal  except  the  stuniaeh,  \\hirh  **  was  lintsl  with  a  lldrk  layer 
of  tenaeious  niiiensj  stnaked  with  bloml,  and  it  re<]uii-e<l  to  he  peeled 
off  iH'fore  the  villiais  eoat  benratli  ft-uld  l»e  ex|x>s<'<l  to  view.  This 
last  was  iu  a  hlate  of  ania/.liig  vaM'idarity  ;  it  presente<I  one  entire  con- 
geries of  vessels;  numberlesis  particles  of  glass,  some  large  and  8ome 
small,  were  adhering  to  it,  and  in  many  places  it  was  laeemtorl  by 
them." 

In  Ki'iehardt's  fiise "  croHons  were  foniul  in  tlie  jiliarynx,  stomach, 
diiodennui,  and  upper  part  of  small  intestines;  and  in  the  ease  of  a  boy 
of  twelve  years,  deserllKHl  by  Brouowski,^  many  ulcers  were  found  ou 
the  niueoiis  niendkranc  of  thi^  st<»inaih  and  inU-stines,  and  in  lK)th  organs 
the  powdered  gla->  wiit^  diM-overe^^l  in  a  i'onii  re-enibling  sand. 

In  nialviiig  the  postniork'tn  c.Nauiiaalion  imn,--nal  can-  ^IkmiU]  be  ex- 
ercised to  detennine  the  existenee  ol' wounds  and  lo  ascertain  the  situa- 
tion of  any  jiicees  of  glass  that  may  Ik?  present  in  the  stoniaeh  or  intes- 
tines. In  ease  fif  a  legal  inve^tigation,  niurli  may  de]»end  n|>»m  these 
points  in  (h-termining  whetlur  dcalh  in<'urr(d  irom  the  glass  or  possibly 
from  tithcr  eaiisrs. 

Chemical  Bxamination. — Tlie  (contents  of  (he  stomaeh  and 
intestines  and  vomited  matter  and  fwes  may  be  washed  in  a  st<K)l-sieve 
and  anv  [larlirlrs  left  on  the  sieve  extniiinrd  us  direeti^l  hereafter.  If 
thi*  anionnt  of  forid,  however^  is  greai  or  tfi<'  anioniit  of  gla<^  snudi,  it  is 
lietter  to  destrr»y  the  t»rgjinic  matter  by  treatment  'with  hydnirhloric 
aei<l  and  potassium  ehlorate  by  the  process  of  Krnsenius  and  I^Uhi,  as 
deseribe^l  on  page  32*5  in  the  section  on  Geiteral  Principles  of  Toxi- 
coloiry.  Afler  ihc  destriietion  nf  the  orgjinie  matter  the  material  slaadd 
l;)e  strainetl  and  particle-*  of  gla>s  htokcHl  for  in  the  rcsidne.  If  metallic 
articles,  such  as  taeks,  needles,  and  pins,  are  to  he  searched  for,  the  acid 
and  chlonite  are  inadmissllde  and  shiudd  be  replacfnl  l>y  a  stnwg  solu- 
tion of  pntussinm  liydriixid. 

Particles  of  gla^^  foniul  bv  anv  of  these  nietli<nls  should  be  earefnlly 
measnrtHl.  Tiny  may  Ije  identified  as  glass  by  the  fifllowing  jiroperliw 
and  tests:  (n)  They  are  transparent  or  translucent;  if  the  glass,  however, 
has  an  oxceo<lingly  irri'gular  surface,  this  ]>r(»perty  may  be  largely  lacking. 
(6)  The  surface  is  more  or  less  irregular,  with  sharp,  mieven  angles,  by 
wliieli  it  may  Iw  distinguished  fri*ni  regularly  crystidlitie  bo«lies.  (r) 
It  is  fusible  when  heated  on  platinum  foil ;  sand  or  other  forms  of  silica 

*  Log.  eit.  *  iUw.  cit.  ■  I'ircAow'a  Jnkre-Hherieht^  I89S,  voK  i.,  p.  60&. 
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do  not  fuse.  The  globules  adhere  to  the  foil  and  may  show  sufficient 
transparency  for  lines  to  be  seen  thn)ugli  them  and  even  for  the  reading 
of  letters,  ((/)  It  is  ductile,  (e)  Wlien  ghiss  Is  heated  in  a  platinum 
dish  with  hydrofluoric  acid,  it  dissolves  and  the  silica  disappears,  leaving 
a  residue  consisting  of  the  fluorids  of  the  metals  from  which  the  glass 
was  made.  Quartz  or  silica,  for  which  glass  might  be  mistaken,  would 
disappear  wholly  under  this  test.  The  examination  of  this  residue  for 
metals  may  show  the  original  composition  of  the  glass. 

In  the  examination  the  greatest  cure  must  be  taken  that  the  material 
shall  not  be  contaminated  by  pieces  of  glass  accidentally  derived  from 
vessels  or  other  apparatus.  The  discovery  of  a  few  pieces  of  glass  in 
the  stomach  may  sometimes  be  due  to  the  accidentid  swallowing  of 
pieces  of  glass  from  glass  vessels  in  which  food  lias  been  contained. 

Illustrative  Cases. 

Beck '  reports  a  case  that  occurred  nesir  Bayeux,  France,  in  which 
the  accused  was  supposed  to  have  murdered  his  wife  with  pounded 
glass.  A  quantity  of  this  substance  was  fouud  at  the  autopsy  in  the 
stomach  and  intestines,  and  these  organs  presented  signs  of  marked 
irritation.  Professors  Baudelocque  and  Chaussier,  who  were  called  in 
to  give  testimony  in  the  case,  gave  it  as  their  opinion,  after  thoroughly 
considering  all  that  had  been  written  on  the  subject,  that  pounded  glass 
is  not  dangerous,  and  suggested  that  the  glass  found  in  the  stomach 
might  liave  come  from  some  vessel  of  that  material  l)eing  broken  by  the 
deceased's  teeth  during  the  convulsions  which  preceded  her  death.  The 
aocuse<l  was  acquitted. 

Dr.  W.  Turner,  of  Spanishtown,  Jamaica,  relates  that  an  attempt  was 
made  by  a  negro  woman  to  "  poison  "  a  family  of  seven  with  pounded 
glfiss.  A  large  quantity  of  the  pounded  glass  was  put  into  a  dish  of 
currietl  fowl,  of  which  every  one  ate  freely.  The  presence  of  the  glass 
being  discovered  toward  the  conclusion  of  the  meal,  the  head  of  the 
family  immediately  administered  purgatives.  In  consequence  they  all 
passed  large  quantities  of  coarsely  powdered  bottle-glass.  When  Dr. 
Turner  saw  them  four  days  after  the  attempt,  none  of  them  had  suf- 
fered any  inconvenience.' 

Portal '  records  a  case  in  which  a  young  man  broke  his  drinking- 
glass  with  his  teeth  and  swallowed  the  pieces.  Frightful  pains  in  the 
stomach  and  convulsive  movements  followed.  Portid,  who  was  called 
in  OS  a  physician,  ordered  the  patient  to  e:it  much  Ixnled  cabbage  to 
envelop  the  glass  and  then  take  an  emetic,  whereat  many  pieces  of  glass 
were  thrown  up.  The  patient  then  received  milk,  warm  baths,  and 
enemata,  but  in  spite  of  this  became  emaciated  and  had  to  be  kept  on 
a  milk  diet  for  four  weeks  before  he  recovered. 

Foder6,*  arguing  for  the  dangerous  pro]>erties  of  pounded  glass,  men- 

*  yMical  Jurinpriuimrf,  third  edition,  p.  ^OT. 

'  Edinburgh  Med.  and  Surp.  Jmtr.,  1824,  vol.  xxii.^  p.  226. 
■  Arch.  d.  Pharm.,  wcond  series,  vol.  xci.,  p.  9. 

*  Traiti  de  medieine  UgaUf  vol.  iv.,  p.  118. 
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tionfl  a  cam  of  a  man  whit  intr4xliir'e<I  n  liqueur  glass  into  his  rectiun. 

A  snrjjt'cui,  in  ondouvortiij^r  (o  renuivf  it,  bmke  it  and  wiis  unable  to 
extniot  Olio  l>I'  ilie  iragnu'iitfj.  The  latter  caused  intense  pain,  and  pn:»- 
ducerl  several  fistulous  abscesses  iind  extensive  gangrene,  and  finally 
death.  The  author  concludes  with  the  question  :  "  Would  tlie  evil 
results  have  JK-c^n  less  if  a  picw  of  glass  hiid  remainetl  in  the  stomach 
or  any  other  part  tt{  the  alinicntary  canal?*' 

At  tlie  trial  of  Mrs.  Mary  B.  SauilersiMi,  accu!re<l  of  killing  her 
husbami  by  feeiJiug  him  gnumd  gliLss  in  oatmeal,  held  in  Marshall, 
Mich.,  IVcetiiltcr  H»,  IS!>J»,  F.  F.  Stcvcnf<«m  testified  t(»  having  him.sielf 
eaten  gruurul  ^h.^s  without  harm  or  incoiiveniouce  and  also  to  having 
admiiiistcre^l  it  U*  dogs  without  causing  any  injury.  He  exhiliited 
pieces  of  glass  from  oiR'-fouith  to  one-half  inch  in  length  which  had 
passed  through  the  alimentary  canal  of  a  dog  without  inconvenience  to 
the  animal.  Dr.  J<ihn  E.  Clark,  Professor  of  Chemistry  in  the  Detroit 
Mc^li<al  ('olle;^Cj  gave  similar  testimony.  Pmfessor  A.  B.  Presc<_»tt, 
wlio  mude  the  examination  of  the  organs  for  the  Stiite,  fotmd  five  pieces 
wliicli  lie  recognized  as  glad's  by  their  tnm.sjiarency,  their  fusibility, 
their  angular  ffutline  liefore  fiision^  and  thtir  globular  character  after 
fusion.  The  largest  of  these  pieces  was  a  little  more  than  2  mm.  (0.08 
in.)  ill  diameter,  the  others  ranging  from  h  to  I  J  nun.  The  deeea.sed, 
who  was  eighty  years  of  ugi*,  h{jd  been  suflering  for  several  \vt*eks 
with  diarrlH'a,  the  passiiges  Imiug  tinged  with  bU>tM.L  The  accusetl  was 
acquitted. 

Miireet '  rcjiorts  the  case  of  a  sailor  wjto  wiu^  acciistoauHl  to  swallow 
knives  and  other  sharp  objects;  u|hiu  postuiortem  cxnmiuutiou  some 
thirty  kniie-bladea  were  found  in  his  titomach,  but  no  evidence  of  recent 
or  old  u]<;cr^, 

Cnnlf  collected  2Vi  cases  in  which  the  stomach  l»ad  been  tijKnied  for 
the  extraetiim  ot'  fltrciirn  b(Hlies,  and  FrickLT^  adilwl  27  more.  The 
latter  rc|M>rEs  a  remarkable  case  of  a  woman  whc),  in  several  attempts  at 
suicide,  swallowed  numenms  foreign  iMidies.  He  removed  from  her 
stoniiK'h  *17  artic4es,  including  1  key,  2  ftnis|>oonK,  1  fork,  wire  nails, 
2  hairpins,  9  sewing  iieixllos,  }'2  pieces  of  glass,  etc.  Afh'r  the  removal 
of  these  bof!i(*s  the  patient  made  a  nqiid  recover)'.  Some  of  these 
articles  had  remniuc<l  in  the  stomach  for  three  months. 

Meissenbatrh^  extnicted  a  large  numl>er  of  articles,  including  an 
oTincc  of  broken  glass  felcctric-light  globe),  from  the  stomach  of  a  pro- 
fessional glass-eater  wh<i  styled  hiniscH'  **  Tfie  Hnmjui  Ostrich." 
Although  he  had  swaUowcd  glass  and  ihthcr  fbivMgn  ol>j<:M'ts  for  a  num- 
ber of  vears,  he  had  ex|R'r]enced  no  inconvenience  until  ehttrtly  before 
the  eiperation  was  jierfornic^l. 

W.  S,  ITalste<l  *  reports  a  case  in  which  he  extracted  from  the 
stomach  of  a  professional  glass-eater,  who  had  been   induceil  by  some 


I 
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'  Medico-Chir.  Tratut.^  vol.  xii..  p.  72. 

•  Drutach.  mrri.    Wru-hniMr/ir.,  181>7,  No.  4,  p.  56. 

'  Jvur.  Amrr.  i\frti.  Amo<.,  Mnrch  6,  1898,  p.  61S. 

*  Contrihutiofm  to  the  Science  of  Mfdicinfy  p.  1047  ;  the  Johns  Hnpkiiu  Pren, 
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medical  students  to  swallow  a  large  number  of  foreign  articles,  74  grams 

(1142  grains)  of  broken  glass  (Plate  15),  and  208  articles  consisting  of 

28  pieces  of  chain,  99  nails,  and  81  screws,  knives,  tacks,  pins,  etc. 

Another  case  similar  to  the  above  has  been  reported  by  G.  F.  Inch.* 

Ollivier  records  *  the  case  of  an  infant  two  and  one-half  months  old 

who  was  given  some  pins  by  his  nurse,  who  was  accused  of  trying  to 

murder  him.     The  child  passed  the  pins  per  anum  and  his  health  was 

not  seriously  affected.     The  accused  stated  that  she  acted  under  morbid 

impulse  due  to  menstruation,  and  she  was  acquitted.    Ollivier  concludes 

that  although  pins  or  needles  when  swallowed  may  cause  death,  they 

seldom  do  so.     A  case  is  cited  by  him,  however,  in  which  an  infant  died 

from  the  effect  of  a  needle  which  perforated  the  wall  of  the  stomach. 

*  Amer.  Med.,  April  12, 1902,  p.  603.  *  Ann.  (Thygihte,  1839,  vol  xxL,  p.  17& 
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Drugs  and  medicines  are  in  all  omntries  adniittetl  to  Ik*  uet^eseary. 
They  are  valuablti  when  proporly  usttl,  hut  liiihlii  to  pn>vo  injuriouSj 


fjital   to  heahli 


I   lift'  uh 


ihuM'd 


111* 


uiin^roufi,  itr  t'l 

used,  or  wlirn  uin-  mciliciiial  suhstaiK-u  i.s  Mibr^tiHitwl  toraiudhtT  thmu^h 

ignonifico,  :u'cndent»  i>r  (le>ijj:n. 

The  public  is  noct.'rt.sunly  hfld  to  hi-  jKnvfrh'^f;  to  prt»tt*t't  itself 
agtiinnt  tlie  diingers  attunding  t\w.  prt'imnition,  vending,  and  use  of 
drngs,  sinc(*  s[H'cial  tnuning,  kiiowJMlg*',  and  t^xiKiriHiee  nnch  as  the 
jmhiie  eaiinrit  posHcs.s  riri'  ntvessin'v  to  guard  agsiiiist  those  diingers. 

'*  In  ihr  purehasr  <if  drntrs  Ihe  eitstifnuT  must  rely  upon  the  drug- 
gist to  funiinh  the  article  billed  for;  lie  is  not  hehl  to  the  ride  tlmt  he 
must  exmiiine  fi»r  himself.  Tn  the  very  nature  of  things  the  druggiet 
is  lu4tl  Ut  warrant  that  tlui  drugs  ur  m<tlieines  he  selLs  are  ui'  the  ehur- 
acter  ealled  ('nr/' ' 

For  these  reasons  all  eivilizal  ecaintries  liave,  for  the  protiMithin  of 
the  pe(^ple,  enaeteci  sjn^eial  laws  t(*  gtA'orn  ami  ivstriet  the  prejtoration 
and  vending  uf  drugs  and  metlieines.  These  public  h^ihli  laws^  and 
tlie  ngulatious  luadr  tfierruodi'r,  invariably  jtiovide  that  only  prrs<ins 
specially  Hrensrd  tor  that  express  purpose  sliall  be  juTinittHl  t^xlisiieiise 
or  sell  menlioines  to  tlie  public,  and  that  thes<^  spetnally  licensetl  venders 
anti  <lis]K'nsers  of  medicines  shall  exercise  thrir  rights  and  duties  only 
under  certain  pr<*SL'ribed  rt^strietions. 

The  legally  licensed  venders  and  preparers  of  medicines  are  enra- 
monly  called  itgistereil  pliarniacists,  and  are  also  generally  cadled 
druggists ;  but  some  Stiite  laws  make  specific  distinction  between 
"druggists  "  and  "  registered  pharmacists,"  t*onferring  u|Min  the  latter 
certiiin  rights  wliich  are  deni<'d  to  *' druggists."  8ucli  distinction  is 
made  in  the  State  of  New  Yi^rk,  where  licciisc<I  *' jvlmrmacists"  are 
antlKJri/ed  to  practise  in  cities  (if  over  1,000^000  inhahiiantfi,  while 
license*!  "druggists"  are  not  permttted  t<j  practise  pharmacy  excq>t  in 
cities  of  less  than  1,000,000  inhaliitants. 

Since  the  sole  ol»j<vt  of  any  law  reguiating  and  restricting  the  ]>rao- 
tice  of  pharmacy,  or  the  prejKiration  and  dis|H'nsing  or  vending  of  drugs 
and  medicines  to  tlie  public,  (►r  directly  or  imiirectly  to  persons  by  whom 
they  are  to  be  used,  must  he  the  proper  protection  of  health  and  life,  it 
is  evident  tliat  the  exclusive  right  eonferro^l  n|Miu  registere*!  phannaeisla 
is  merely  a  ]>art  of  tlie  means  liy  \v  hieh  the  end  in  view  may  be  attained, 
^  Jones  vs.  Gr«oTge,  66  Tex.,  149. 
7TS 
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ati(]  that  the  quuliHaitious^  duties,  ubliguiiou^,  and  ix«p(msibilities  im- 
pf*sed  n|mn  tln?ni  in  retiam  for  that  exclusive  right  coustitute  the  only 
featims  of  vahir  ttt  the  jwojih'.  All  pliarmru-v  laws,  thtrcfoiv,  dcmxind 
that  the  rt^isU-rctl  iih.inuMcisi  sliull  Ijc  rdiu'auti  and  inuncd  in  sm-h 
mniiner  that  he  is  cojujH't^'tU-  to  ju-rionn  lii>  ilulit's  pi'<j[)c'r[y  and  wdV'ly, 
and  timt  lip  shall,  in  fact,  actually  jK-rlorni  hi.-  duties  with  a  degree  of 
faithfidnrss  :ind  eare  proportionate  to  the  danger  involved. 

**  A  stale  statute  which  renniirs  the  retaikT  of  drugs,  medicines, 
etc.,  tit  Hiihnat  to  an  exaininuiion  :nid  pntcnrc  a  license  is  within  the 
fv>liee  |wtwer  t»f  the  State  atul  i.s  not  a  tax  on  hnsiness,  nor  *loes  it 
deprive  t»ne  *(t'  property  wilhont  due  ]>n>*'e88  of  law,"  * 

"The  fee  to  lie  paid  hy  the  apjilieant  for  a  license  to  engsige  in  the 
business  t»f  an  aiw^thci-iirv  and  druggist  is  ruiTely  au  e<|uivaleul  tor  the 
serviw  n.'iid*"rctl  hv  the  coniniissinucrs  in  making  the  exatuination  and 
issuing  the  lii-ense,  and  i-aurmt  l>e  considered  as  a  tax  ujmju  the  business, 
or  as  depriving  the  applicant  of  his  property  without  due  pnx^^s*  of 
law."^ 

The  o<hicational  qualifie^itions  oC  pharmaeistc*  and  tiieir  assistants  are 
in  mast  eoutUries  detinetl  by  law.  In  tiie  Unitwl  States  these  quulifica- 
tions  are  hi\  Avlnvlly  to  the  discretion  of  the  Boards  or  Cononiissions  of 
Pharmacy  created  by  the  pluirniacy  laws  for  the  express  purpose  of 
scctiring  to  the  i»e<»ple  the  protwtiun  sought.  The  |K)wers  conferred 
U|)on  the  Boatxis  or  Commissions  of  Fharniaoy  in  that  res|>ect  are,  ius  a 
rule,  ample,  and  wherever  suffieientty  supported  by  public  opinion,  may 
be  exen'ised  so  as  to  establish  whatever  standard  of  education  and  effi- 
ciency they  may  deem  netrcssary  to  the  welfare  of  the  t'timmunity. 

In  many  enuniries  (lie  pliarmacists  are  not  only  obligetl  to  c<inform 
to  certain  prescrilx-d  etliicational  rei|iiircnient8,  but  are  alwt  rcpiireil  to 
make  < Kith  before  they  enter  uiH)n  their  duties  that  they  will  faithfully 
diHchar^?  their  obligations  without  fwir  or  favor,  unintlueneed  by  jiecu- 
niary  loss  or  gain  or  by  other  (sousiderutioaH.  In  those  countries,  also, 
the  drug-stnres  or  pharmacies,  as  well  as  the  pharmacists,  are  it'gistered 
atul  annually  or  oftencr  inspivtinL  New  York  is  the  only  State  in 
America  where  pliarmacies  or  drug-stores  are  required  to  l)e  registenxl. 

The  gt>vernments  of  sevend  eountries  retjuire  every  pharmacy  Ut  he. 
at  all  times  y>n*|K»r<'d  to  furnish,  without  unncH-essary  delay,  spccitied 
nu*ilicines  ih*clart'd  by  pi*o|K*rly  e(mslitut<Nl  m4Hli<';il  authority  to  1k^  espe- 
cially ini|H)rt:int,  so  that  physicians  know  what  remedies  arc  ever\-where 
available  in  emergencies. 

The  sale  <)f  i»oisons  is  regulated  by  law  in  all  eonntriis.  In  America 
the  poison  laws  differ  essentially  in  different  States.  Sometimes  they 
contain  ennmerations  of  the  particidar  substances  classed  as  poisons; 
but  such  enumerations  are  of  little  value,  l>ecanse  other  substances 
gt^nerally  reeogni/e^l  as  j>*)isonous  are  fluhject  to  the  same  restrictions 
whether  mentioneil  by  mime  or  not.  The  |x»isons  usually  namcil  arc 
such  substances  as  have  been  known  to  be  used  for  suicidal  and  other 

»  Sl«U»  rv  Hfinfminn.  m  Wi*..  268. 
>  State  rs.  Forcier,  (j&  N.  12.,  42. 
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criminal  pnr|M)ses,  and  substaneeH  sucb  as  npitim,  morphin,  cocain, 
chlor:il,  uulI  others,  the  use  of  which  mny  If-ul  to  luibitnal  abuse.  As 
nciirly  all  jK»ist«iri  arc  vuliiahlc  mitiitTint's  wlicii  projKriy  uhpi],  and  nearly 
all  tho  most  valuabk*  medicines  ikrv  [Ktisoiis  wIk'u  abused  or  igiiorantly 
used,  tmly  pliiirmiu'ists  aro  [>ennitted  i*t  soil  jmisons,  and  even  the 
plianmicists  aiv.  forbi<ldoii  to  m^'II  poirionH  ex<x*pt  when  ordered  for  medi- 
cinal pin'po.se.s  by  pbytiicians,  or  under  restrictions  and  precautions 
speeificnl  in  the  law. 

"Jn  a  ea.se  where  a  druggist  who,  at  the  request  of  a  cupt<imer, 
dro]^pL*d  ri-oton  oil  i»u  a  piet-e  of  candy  which  the  purchaser  then  gave 
to  another  (htsihi  who  ate  the  ci\ndy  ^o  druggeil  to  hh  nerions  itieon- 
vonienw  and  injuiy.  the  drugjrLst  knowing  or  having  reason  to  believe 
that  the  ^lose  was  intended  for  sueli  person  or  some  one  else,  not  for 
niuilichial  jRirpises,  but  *as  a  dru^,'  that  druggist  was  held  guilty  of 
assault  and  battery/' ' 

Standards  of  identity,  purity,  and  strength  of  all  important  and 
commonly  used  mt^liciacs  are  established  by  natioual  phannaco]K>ia6  in 
almost  all  civilm^d  ioiintries.  Deviations  fmm  tlii*se  standards  are 
viijlations  of  law  whieii^  if  injury  nsnlt>  tlierctroni,  render  |>ersons  re- 
spoiisilik*  for  them  lial>le  to  punishmeni  or  damages.  In  some  States 
such  oU'enses  are  >]K'cially  covereil  by  Liws  ag;unst  the  adultenition  of 
food  and  drugs.  In  States  where  no  6!jxx.uiie  laws  exist,  the  pharmacist 
IS,  nevertheless,  liable  for  any  injury  or  ilatnnge  which  may  result  from 
tl»e  Side,  by  him,  of  anv  drug  or  nieilieitie  which  niav  not  be  that  proj>- 
erly  im|)lied  by  tUv  name  under  which  it  is  eold,  whether  the  euljstilu- 
tion  bo  due  to  igrioranee,  atH*id*  lit,  or  design. 

"It  is  the  duly  tif  the  tlniggif^t  to  know  the  properties  of  his  drugs 
and  t-o  be  a1jle  to  d[st)nguI^h  tlieni  iVorn  earh  other.  It  is  his  duty  so 
to  qiialifv  himself,  or  ht  employ  those  that  arc  s<i  (jnatiticd,  to  attend 
to  the  business  of  eoiniwunding  anil  vending  medicine.-^  and  <lrugs,  that 
one  drug  amy  not  be  sold  tor  aiittther.  He  wiunot  es<'^i|)e  resjK>nsibility 
on  the  prvtext  thai  the  use  of  one  drug  for  antJther  was  an  atvidental 
or  innm-erit  mistake.  It  will  not  avail  hltn  t4)  claim  that  be  Iiad  used 
cxtnif)nlinMrv  can^  apd  diligence  in  pre[«iring  or  conipcaaiding  the 
UKHliciiies  as  re<]uireil,  etc.  He  Ls  liable  at  tlic  suit  of  the  [wrty  injured, 
for  damages  at  tlie  tliscretion  of  a  jur\'."^ 

The  c<]u«ition  and  training  of  the  pharmacist,  by  virtue  of  which 
he  is  regist4're<l  as  sneh  and  given  the  exclusive  right  to  practise  his 
occupation,  are  ntit  exaettxl  without  the  imjilied  iluty  on  his  part  to 
exerciser  them  for  the  l>cnetit  of  tlic  people.  He  is,  iheivfore,  projierly 
held  ros]xinsible  for  the  identity  and  proper  character  and  condition  of 
the  medicines  he  furnishes,  for  iT  the  ItP^'uscMl  pharmaetst  is  not  re<pnro<l 
to  rcmior  any  service  or  pcHorm  anv  fluty  which  entitles  him  t/)  enjoy 
the  exclusive  right  to  practice  his  rMH'iijMition,  but  is  only  an  irrf\sponsible 
agent,  then  the  special  object  of  the  pharmacy  law  is  wholly  defeated 
He  must  know  of  his  own  knowh^iige  what  he  is  ilispcnsing  and  how 
should  be  liispi-nscdi  and   must  do  his  work  with  due  f-arc.     He 

^  SUU  V9.  Hunroe,  121  N.  C,  677.         '  Flevt  vs.  Unllenkemp,  52  Ky.,  219 
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verify  the  identity,  quality,  purity,  and  strength  of  all  medicinal  sub- 
stances dispensed  or  sold  by  him  so  &r  as  these  admit  of  such  verifica- 
tion by  the  means  expressly  prescribed  for  that  purpose  by  recognized 
authorities.  The  Pharmacopeia  is  the  authority  concerning  all  medicinal 
substances  enumerated  in  it,  and  is  so  recognized  by  the  courts  as  well 
as  by  the  executive  branches  of  the  Govemraent  of  the  United  States 
and  by  the  various  branches  of  the  State  governments. 

"Dru^sts  are  liable  in  damages  to  the  party  injured  for  negli- 
gence or  want  of  skill  in  the  compounding  or  sale  of  medicines. 
Druggists,  apothecaries,  and  all  persons  engaged  in  manufacturing, 
compounding,  or  vending  drugs  and  medicines  should  not  only  be 
required  to  be  skilful,  but  should  also  be  exceedingly  cautious  and 
pnident.  All  ]>crsons  who  deal  with  deadly  pi>ison  and  noxious  and 
dangerous  substances  are  held  to  a  strict  accountability.  A  druggist 
is  held  to  a  special  degree  of  responsibility.  The  care  required  must 
be  commensurate  with  the  danger  involved,  and  the  skill  to  be  exer- 
cised must  correspond  with  that  superior  knowle<lge  which  the  law 
requires.  If  in  compounding  a  meilioine  the  druggist  grinds  the  dif- 
ferent articles  of  which  it  is  composed  in  a  mill  used  to  grind  poisonous 
drugs  without  pn>|)erly  cleansing  the  mill,  he  is  liable  for  the  injury 
caused  thereby."  ^ 

If  the  pharmacist  sells  or  dispenses  m<>q)hin  or  strychnin  when 
quinin  is  called  for,  lie  cannot  escape  responsibility  for  consequent  dis- 
aster on  the  plea  that  he  had  receive<l  it  labeled  quinin,  that  he  believed 
it  to  be  just  what  the  hibol  indicatetl,  and  had  no  reason  to  believe 
otherwise.  Courts  have  decided  that  it  Ls  his  duty  to  subject  the  medi- 
cines he  dispenses  to  proper  tests  and  to  detect  mistakes  and  frauds. 

"  A  dealer  in  drags  and  medicines  who  carelessly  labels  a  deadly 
poison  as  a  harmless  medicine  and  sends  it  so  lal>eled  into  the  market 
is  liable  to  any  |)erson  who,  without  fault  on  his  part,  is  injured  thereby, 
though  it  may  liave  jvisscd  through  other  hands  by  intermediate  sales 
before  it  reaches  the  ^Kirson  injured.  The  drugtjist  ow(»s  to  the  public 
a  duty  not  to  ex|>ose  human  life  to  danger  by  falsely  lal>eling  a  noxious 
drug  and  selling  it  as  a  harmless  article.  An  imponitive  social  duty 
requires  of  him  that  he  use  such  precautions  as  may  pn»vent  death  or 
injury  to  those  who  may,  in  the  ordinary  course  of  events,  be  exjiosed 
to  the  dangers  incident  to  the  traffic  in  poisonous  drugs."' 

"  A  dealer  in  drugs  an<l  medicines  who  cjirelessly  lalx^s  a  deadly 
poison  as  a  harmless  nuHlicine  and  sends  it  so  labelctl  into  the  market 
is  liable  to  all  ]>ersons  who,  without  fault  on  their  faxri,  are  injure<l  by 
using  it  OS  such  medicine  in  consetiuenoc  of  the  false  Ial)el.  The  lia- 
bility of  the  dealer  in  such  case  arises  not  out  of  any  contract  or  direct 
privity  between  him  and  the  j>erson  injun'«l,  but  out  of  the  duty  which 
the  law  imposes  Ujwn  him  t^)  avoid  acts  in  their  nature  dangerous  to 
the  lives  of  <»thers.  Where  such  act  is  done  by  an  agent,  the  principal 
is  Imble  for  the  injiiri'  cause<l  thereby." ' 

>  Flwt  rn.  HolU'iikomp.  52  Ky.,  219.  *  Thoraua  r».  Winchester,  6  N.  Y.,  896. 

*  Davitf  ra.  (lUurnieri,  4oUhit>  St.,  47O- 
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"  The  label  of  a  harmless  dnig  placed  hy  a  imputable  wholesale  drug- 
gist on  ;i  [XiisniiouHi  tlni;^  will  not  prut<*ct  from  luiliility  a  retail  druggist 
who  fails  t(t  (liTiCOVtT  the  riiisUik*-  in  iiaiulliii^  that  <lni^  and  negligently 
selling  it  a^  tfie  Imniiless  tlnig  indifiited  by  tlie  hil>el.  Nn  doubt  an 
action  wtniM  lie  ;i^iin-:t  tin-  w[io|(vsile  driiirgist  wlm  nuule  the  first  mir*- 
takt',  but  if  ihv  reiail  driig^^i^t  bivnks  the  onginiil  package,  it  is  his  duty 
to  know  nnd  determine  the  ehni-ueter  of  the  contt^nt;*,  and,  if  he  isgtlilty 
of  neulip^uee  in  this  respect,  be  must  re.'-jxiud."' 

"  li'  i\  druggint  negligently  sells  u  deadly  |>oison  a«  atid  for  a  Imrndese 
medieinc  t*>  a  customer  who  Uiiys  it  tn  administer  it  tt)  another  jwraon 
and  who  givt^  sucli  otljer  person  a  dose  of  it  as  a  medicine  from  which 
such  jxTson  dies,  a  right  of  action  in  tort  arise.s  against  the  druggi»<l  to 
the  estate  of  the  dweased.'*  ^ 

If  the  attrnding  physician  in  a  critical  cafte  doeideH  that  the  only 
means  l»y  wliieh  he  miglit  In-  able  to  save  tlie  patient's  life  is  the  imme- 
diate adniinisiration  of  as  large  a  dose  as  may  Iw  given  of  an  extremely 
potent  well-known  remedy^  then  the  jtatient's  life  may  be  lost  if  the 
pharmacist  dispenses  an  aitirlc  of  twice  the  pn'scribod  strength  or  one 


which   lias  become  w 


Iv  innt.     Such  results  niav  easily  follow  Mheu 


hydrocyanic^  arid  is  ilisjM'nsetl  ^\lli^ll  has  iv>t  bK"n  projx^rly  tested. 

Another  extremely  valuabic  and  jwitetit  remeily  sometimes  preseriliwl 
in  heroic  doses  is  extnvct  of  jihysostigma.  According  to  some  pbarma- 
copeias,  it  i>  pn-pared  by  extracting  the  drug  with  dilnt(?*l  alcohol  ; 
other  ]iharni:uo[K'ias  piY'seriU'  undihitiKl  aleolu»l.  The  extniet  made 
with  slnirig  alcohol  is  alHuit  four  limes  as  stroijg  as  the  iitlier.  If  tlie 
physician  osiUts  llijs  exinict,  basing  the  thwe  ujxin  n-sults  obtained  with 
the  weaker  prepaniticjii,  and  tlie  stnmger  extnu-t  is  dispenst**!,  a  tinman 
life  may  Ih-  lost  inslea<l  of  savetl  ;  and  if,  on  the  othc^r  hand,  he  has 
be<'<»me  iK'ciistonud  to  tin'  clfti'ls  of  the  stntnger  pr<'paralif>n  and  pre- 
scribes one-fourth  as  nnieh  as  would  U*  i-etpiircil  of  the  weaker  extract, 
the  patient's  life  miglit  oEisily  be  h»st  for  want  <tf  a  sufiicicnt  amount  of 
the  onlv  rcmtHly  availaldr  slnuild  the  wwiker  extniet  Im*  dis|X'nsc<l.  The 
[iharmaeist  nnist,  in  such  a  ease,  know  what  <'X(iiu*t  is  ihe  pro|M»r  one, 
and  must  ulstj  know  enough  not  to  dis|H*nse  a  fatal  dose.  If  the  extract 
he  di?!ipenws  ^vafl  not  prepannl  liy  himself,  he  must  test  it,  which  any 
competent  phiimiacist  enn  n-adily  do. 

Tilt  re  are  many  phaniiaecutic  preparations  of  such  n  nntnrc  that  they 
cannitt  be  reliably  Irsted,  but  a  gnnit  projtortion  of  the  medicines  ordcnMl 
by  physiciauH  are  Ruch  that  their  quality  and  j>oteney  can  be  detcmiincd 
by  well-known  scientific  methods  familiar  to  all  rcjdly  wjnipetent  phar- 
mneists,  and  those  medicines^  fortunately,  include  nearly  all  the  mo^ 
valuable  and  jMitent  remedies  known. 

AVhenevcr  anv  phvsieian  r»rders,  or  anv  person  procures,  from  the 
pharmaci.Ht  any  jiatcntnl  medicine,  or  one  made  by  a  ]iatente<l  pntoesf!, 
or  protected  by  a  copyriglit,  or  a  pnij^rietary  pre]>anifion,  or  a  prepara- 
tion made  by  a  privat^^  Jornuda,  or  a  me<lirinc  whus**  identity  or  com- 
position irt  in  any  way  kept  secret,  so  that  full  and  free  examination  of 

'  Howet  r«.  K<we,  13  Ind,  App.,  674.  *  Norton  va.  dewihll.  106  Mue.,  148. 


"  THK 


THE   RESPONSIBILITIES  OP  PHARMACISTS   AND  THEIR   AGENTS.    781 

it8  nature  and  im»]H  rtkw  is  preventwl,  or  whenever  tlie  prescrU)er  or 
buyer  ilii*ectly  or  itnlireetly  specifies  the  product  of  any  jsirtieuhir  iiuinu- 
faoturer,  tlieu  the  iihnnnaei^t  who  tiirnihhes  the  artiele  is  relieved  of 
ull  re>j>tint*ibility  for  it  in  his  tyipmutif  (trt  n  jthitrimici^^  bi-eauM*  liis  fune- 
tions  as  sueh  ai*e  in  no  way  eoneerued  in  the  mere  Kde  of  an  artieJe 
whose  quality,  purity,  coni[K»sitioii,  potency,  ai^e,  or  conditittn  lie  cannot 
eoutrul  or  verify.  All  that  the  pliarniacitit  can  do  in  ftueh  a  eiuie  i.s  what 
any  merchant  can  dit  juj?t  iia  well — Ui  furnish  prwn.sely  what  is  ordered, 
Ut^inj:  reas<inahle  wire  not  to  su[)ply  an  artiile  that  is  daniap-d. 

"  In  the  sde  of  |)uteut  or  pniprietary  me<liciue.s  furnished  by  the  c*Mn- 
p)undcr  of  the  iu^re<lients  whieli  coinjHtK'  them,  tile  drujij^jiHt  iH  not  re- 
ipiired  tn  analyse  the  eontent^ii  of  wu'h  bottle  or  ]>ackaire  lie  reeeives, 
II'  he  delivers  (o  the  eni»>umer  the  arrick-  railed  for  witli  tlie  laU-l  of 
the  pnvprietor  or  patentee  upon  it,  he  canuot  he  justly  ehargi*tl  with  neg- 
ligence in  regard  to  it."  * 

The  most  imp<»rtant  MTviee  which  tlu'  [)!i:irmaeist  is  alone  ef»m|>etent 
and  pcrmiltwl  to  ren<icr  is  that  of  pnpuriiiLC  or  di>|>enHing  medicines 
ordered  hy  physicians.  Physicians  arc  not  ivquire*!  to  jK>.sses,s  tiwt  S|X>- 
cial  phanimueutic  knowledge,  skill,  and  experience  which  are  nevessar)', 
and  are,  therefore,  as  a  rule,  not  permitted  to  practise  pharmacy  or,  in 
other  wonis,  Ui  preiKin*  and  dis[>ense  meilicines.  In  Statis  where  the 
law  does  not  cujoin  ii|Hm  the  druggist  a  special  |»harniaCT'uiic  training 
such  US  (I'tuLs  to  iiivcsl  his  |Mruliar  ttH'lmicul  services  with  greater  value 
as  a  sjtfpguard  against  danger,  the  restriction  of  the  practice  of  phar- 
macy to  his  Iiands  woidd  Ix*  without  warrant. 

A  physician\s  prescn|>tion  is  simply  his  orrler  to  any  authorized 
pharmacist  to  pn»parc  and  disj>ense  the  reme<ly  or  nmiedies  pn-s^-rilx^d 
in  whatever  maniu'r  directcil.  It  is,  then.'ton»,  not  the  property  of  the 
|witicnt.  Tile  patient  compensjites  tlie  phy.sician  for  diagnosis,  advice, 
and  treatment;  but  any  ]>rescription  which  the  physician  may  write  for 
me<lirines  is  siiujily  a  detail  incident  t**  tlie  treatment.  The  puticnt  does 
not  buy,  and  the  physician  does  not  sell,  prescriptions.  Whenever  the 
prescription  lias  been  prest^nted  to  a  duly  licenseil  pharma<M>t  and  the 
directions  csirrie*!  out,  that  pharmacist  may  pro|>erly  retain  the  prt'scrij>- 
tion  in  his  pisst-ssion  on  the  ground  that  it  is  an  order  to  l»im.  It 
Tollows  from  this  view  of  the  matter  that  the  pharmncist  has  no 
right  to  dis{H'nse  the  me<licine  more  thiin  once  nnU'ss  the  writer  of 
the  prescription  expressly  so  directs,  and  he  hni*  no  right  to  dispense 
tliat  m<Hllcinc  at  all  if  to  his  knowledge  it  is  intends!  to  be  use^l  for  some 
[M?rson  other  than  the  one  f>r  whom  it  was  prrs<TiKii,  or  fnr  S4ime  pur- 
pose other  than  that  for  which  it  was  inteiule*!  bv  the  prescriU'r,  nor  has 
he  any  right  to  dis|>ense  a  y)rescription  for  any  |)olent  rernnly  when  pre- 
seDted  so  long  after  the  date  upon  which  it  was  written  that  reasonalile 
doubt  may  exist  as  to  whether  the  phy-ician  would  again  presiiribe  the 
same  medicine  aft<»r  the  laj)se  of  time  l^etwciMi  the  date  of  the  onhr  and 
the  date  on  which  it  is  presented  to  tlie  pharmacist. 

Prescriptions  are  written  ni>t  only  by  wmpeteut  physicians,  but  also 
<  Wi*t  m.  Emanuel,  IflS  Pa.  St,  180. 
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titionors  Hi  imilicin 
of  pri'stTiptioiis,  und  tluisi'  errors  arti  ui'ti^n  of  Midi  u  nature  tis  t<>  Itnid 
to  serious  or  even  iliUil  eoasequcnce^  should  the  pliarmacLst  disjiense  tlie 
medicines  as  onlereiK  In  eases  where  the  errors  r»ecurring^  in  prescrip- 
tions must  be  regiirdtKl  ;ls  self-evident  to  a  conip*tent  jind  careful  ]ihar- 
niaeist,  the  di>|K*nK'r  is  rii^htly  cxjweted  to  deteet  and  avoid  them,  and 
if  hinis(4f  negliireiit,  is  u(>t  to  he  relievc^d  of  responsihility  by  the  error, 
Boglij^ence,  or  igiinranw^  of  the  prtseriber. 

The  dnni^enms  <lefe<'ts  in  [irescriptinn.s  may  be  classified  as  follows: 
(1)  WriHrif^  the  names  of  ^tther  medicines  in  place  of  those  actually 
intended  ;  ('2)  dan^renms  abbreviations  of  the  names  emph»yed  ;  (3) 
aeeidcntul  transpnsiiions  af  |>:»rts  of  preseriptians  or  of  the  directions 
given  coneeniinj;  the  uses  of  the  medicines  onlered  ;  (4)  chemi«d  and 
other  incom]>iitiln]itics  between  any  two  or  more  of  the  medicinal  sub- 
stances onlered  to  be  combined  with  each  other  ;  iind  (o)  dangerous 
doses. 

The  following  example-M  may  siitliee  to  illustrate  the  several  classej* 
of  detects  mentioned  : 

1.  Extracts  arc  often  many  times  as  jK>teut  us  fluid  extract.s.  There- 
fore, if  a  prescription  calls  for  the  extniet  instoMil  of  tlie  fluid  extract, 
the  word  "  fluid  "  U'liig  inadvertently  oniiitwl^  it  is  the  duty  of  tlic  j>har- 
macist  to  deteet  the  omissitm  if  the  dose  prescribed  of  the  extract  is  clearly 
a  tkmgerous  one. 

2.  Dangerous  aiibreviations  of  the  titles  of  medicines  are  not  un- 
commoiu  Thus  the  abbreviation  "  Hydr.  Chlor/'  may  mean  Hvdnir- 
fryri  Chloridnni  Mite  (ralonier),  or  it  may  mean  Hydnirgyri  C'hloridum 
Corrosivnm  (corrosive  sublimate),  or  it  n»ay  mean  Hydiiis  Cidoralis 
(hydmte  of  chloral).  These  are  widely  diffeivnt  substiinces  with  difter- 
eut  nK<licinal  properties  and  d(*ses.  The  abbreviation  "  Aquse  Acidi 
Carb."  may  mean  cither  carbonic-acid  water  nr  carbolie-acid  water,  the 
latter  quite  dangerous  if  used  in  phue  ui'  the  former.  The  abbrevia- 
tion "  Elat."  n»ay  8tand  for  elaterium  or  for  the  several  times;  more 
active  ehiterin,  and  both  substances  are  so  potent  as  to  l)e  dangerous  if 
UBe<I  in  large  *loses. 

'?.  TransjKisitions  of  the  quantities  ordered  of  different  ingnxHcnts 
of  any  mixture  are  not  uncommon,  because  many  ])liysieians  naturally 
write  the  names  of  the  remedies  first  and  atterward  decide  what  quan- 
tities they  will  order,  and  in  writing  these  quantities  after  the  8everal 
ingre^lients  they  may  accidentally  transpose  the  doses  (tf  dangerous  and 
relatively  harmless  substances. 

4.  Physical  and  chemical  incompatibilities  between  the  ingredients 
of  a  mixture  are  aimmonly  occurring  dcfwts  in  prescriptions.  If  the 
ingredients  are  of  such  character  that  they  act  upon  each  other  chemi- 
cally, GO  that  new  substances  are  formetl  which  the  prescriln-r  did  not 
expect  would  be  formetl,  the  pharmacist  as  well  as  the  prescriber  is  re- 
BIKjnsible  for  any  injury  resulting  should  the  chemical  chang*.'  be  ooe 
that  may  fairly  be  regarded  as  readily  foreseen  or  detected  by  any  care- 
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fill  person  possessing  the  chemical  knowledge  indii^pensable  to  pharma- 
cists. 

An  example  of  dangerous  chemiatl  and  ])hysical  incompatibiHty  in  a 
prescripti(iu  ia  tuniished  by  the  fatal  result  nf  dis[H'n^int;  stryohuin  sul- 
plmte  and  pita-ssium  bromid  dissolved  in  water  uiid  tliexi  niiXLii  titgether, 
wliieh  let!  to  the  he|>arati<m  of  strychnin  hydrobrttmid  at  the  Intttoni  of  the 
bottle,  so  tliat  nearly  all  tlie  mixture  was  cotismned  before  any  strychnin 
WiV*  taken,  a(bn'  which  nil  Uiat  ]M)LHonou.'*sul>stJiiRV  was  taken  at  once  in 
the  last  4tiis4^',  alkaloidal  nxUs  beiiiLr  generally  iciiyoluble  in  r^tron^^  water 
solutions  i>f  inorganic  siilts  liku  |K>tassinni  bromid.  The  i-esi^onsibility 
of  the  dispenser  for  a[iy  injury  ivsulting  fnmi  incompatibilities  in  pre- 
scriptions must  be  <leterniine(l  in  every  i^se  aeoonling  to  its  own  merits, 
and  he  can  l>e  held  for  damages  4)idy  in  hl^'s  wliere  it  may  be  fairly 
shttwn  that  the  injury  was  dne  to  euljiable  ignoninee  or  ean'lessness  on 
his  pjirt. 

5.  Dangerous  doses  ritiy  hv.  dis]>ensed  with  serious  results  through 
the  error  or  carelessness  of  jireserilier  or  dis|>»*nser  or  both.  The  phar- 
niaeist  is  not  onlv  jnstititxl  in  refusing  to  disjwnse  a  d<»s<»  whieh  in  his 
opinion  is  evidenily  likely  to  j>rove  fatal,  but  it  is  his  duty  not  to  dis- 
pense it, 

Wlien  a  preseription  is  dispenseil,  the  rc^spoiLslbility  for  the  eliarncter 
of  the  metJieinal  substances  nse<i  rests  n\vm  the  licensed  pharmacist  in 
cliarge,  while  the  ros]xjnsil)ility  for  the  skill  and  ncenniey  of  the  technical 
work  involved  in  the  preparation,  coni|K)unding,  or  dispensing  of  the 
nitilieine  rests  both  ujion  the  person  who  actually  renders  that  ser\*ioe 
and  U[H)n  the  employer.  Tliere  are  jiecessarily  everywhere  three  dis- 
tinct grades  of  phamiaeeutie  workers  in  the  drug-sti>res  :  (I)  Registered 
pharmacists  in  ehiirge  ;  (2)  registi-n-d  pharmacists  and  assistant  phanna- 
cists  employed  under  the  direction  of  tlie  phanuacist  hi  charge ;  and  (3) 
apprentices. 

According  t<»  the  laws  of  most  of  the  States  of  America  the  proprie- 
tor or  proprietors  t>f  a  dnig-store  may  or  may  not  be  Jii'ensetl,  no  j>crson 
being  preveiitetl  from  i>wuing  one  or  more  <lnig-stor<\s  in  whole  or  in 
part.  But  no  j>erson  who  is  not  a  Registered  lieense<l  phanuacist  can 
lawfully  conduct,  manage,  or  "  keep  open  "  a  drug-store  or  pharmacy  or 
practise  pharmacy.  If  the  owner  is  not  himself  licc*nsedj  he  must 
employ  arul  plact*  in  charge  of  the  drug-store  a  legally  registered  phar- 
macist; but  tfiis  di>c»s  not  relieve  the  owner  of  rt»s|x>nsibility  for  the 
conduct  of  die  pharmacy  ur  of  liability  for  any  injury  or  damage  which 
may  result  from  violation  of  law,  ignorance,  ineompetenc<%  or  carelessness 
on  the  part  of  his  agents  or  employtH»s,  nor  for  any  <lumage  dne  to  avoid- 
able aceidrnt.  Tlir  owner  and  the  registeretl  jiliarmacist  in  charge, 
whether  he  l>e  the  owner  or  not,  may  l>e  held  resi^^n-^ible  lor  the  identity, 
quidity,  and  strength  of  the  nnilieinal  materials  enijiloyc*!  in  prcjiairing 
and  dispensing  the  nKnlicines  fnrnislRil  in  and  fn>en  their  stores.  The 
registere*!  jilmrmacist  in  cliarge  is  pennitte<l  to  *K'enpy  his  |M»sition  by 
virtue  of  tJic  assumption  that  he  |M»ssesses  the  kn*iwlc<Ige,  skill,  and 
experienoe  necessjiry  to  render  him   competent  to  perform  every  duty 
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prt»p<^rly  exjKrU'i.1  i>i'  a  ]»liamiacist,  including  tlie  ability  to  verify  the 
cluirarttT  of  tlii-  im-tlii-iiu-.s  ami  tot  tJn-ir  quality,  piin'ty,  an<l  .-^treiigtb, 
and  any  rej^ititfri'il  jhhannin-i.-^t  u'hii  actvptn  tlif  pa-^itiun  of  pharmacist  iii 
4'hurji;»?  of  udru)j-!st'iirt'.  or  |>liariuacy  iliert'by  agrees  to  [Krlbnu  llu'si'  duties. 

*»A  PtinnM-lvania  slatuti'(Aet  of  June  Ki,  ISMl^P.  L.  .'il  :i)  pn.valcs 
that  no  p<.'rMJu  f-lutll  rnpip*  in  tho  bii-iiK'St-  lA'  rt'liiilin^  drn^  who  lias 
not  obtaiuctl  a  LvrtiliL*ulf  nl"  coni|HilcrK'y  fi'inn  tLe  StiiU*  ]»barnuK'enti«d 
exainiiiinir  lutanl  and  Urn  duly  ivjri^tored  il%  providi-d  l)y  tbe  i«tatutt*; 
but  fnnlit'r  [HMvidt's  thai  tbewidow  or  lepd  r<*])rt'sontativoof  a  dcc^iiW'*! 
registered  phiirniucist  may  t'iintiniK*  in  the  busincH*;  of  sueb  dwertstsl 
rej^istennl  pljarruacist.  It  was  hehl  tlial  ihis  statute  is  uticonstitutional, 
that  it  is  not  u  valid  exercise  ai'  tlie  jMiHee  |X)\ver,  but  is  u  fiixH'ies  of 
class  legislation,  in  ihtti  it  jHTmitn  crrtain  mujitttlijieii  ptTiions  to  engage 
iti  tJie  retail  iirntj  bumncuA  and  excludes  others.*'  * 

Assistants  are  nni  held  responsilih'  Inr  tin-  cbanicter  of  the  mate- 
rials supplied  by  their  eiiiployei*s,  and  wliirh  are  used  by  Kud  asfiist^tntA 
without  jMTsonal  knowUtigc  concerning  their  genuineness,  quality,  or 
strength,  lint  any  person  who  dispenses  or  sells  drugs  or  nmlioines 
known  lt»  hiui  to  W  fraudulent  <ir  adidt<Tnte*i  or  to  deviate  fixtm  the 
recugnizetl  stanthu'ds  renders  himself  ptrrtlt'tfitt  rr///(i/i/j<. 

All  jiersons  wlio  prepare  and  dispense  niedieines  for  the  public, 
whether  as  princijwls  or  ag*^nts,  ore  responsible  before  the  law  for  their 
own  acts  in  the  (A'crcisc  of  their  i'unctions  under  their  licens<^s  as  phar- 
macists. Jn  addition  the  priniijtal.-.  are  rLspiHi>il>le  (or  the  a<'ls  of  their 
agents. 

"Druggists  are  responsible  ami  liable  for  any  negligence  or  incom- 
petence of  their  agents  or  clerks.*'  * 

AfjprentiiTs  in  pharmacy  are  persons  wlui  are  pcrnnttwl  to  partici- 
]>ate  in  the  teebnicid  work  and  cJaily  routine  of  jiharmaeeutie  pmctice 
and  ill  the  vending  of  drugs  and  medicines,  under  the  immiKliate  dirwv 
tion  and  siii>ervisioa  of  cpialiiied  li^'ense*!  jiharmacists  and  assistant 
]>harnuu*ihls,  but  not  without  suoli  direction  and  supervi.sion.  This  j>er- 
mission  to  iippretitiees  to  assist  in  jtrejMU'ing  and  vending  mitlifines  is 
neeessiiry  in  <:irder  that  they  may  aecpiiiv  in  due  time,  without  danger  to 
the  public,  that  practictd  mastery  of  the  duties  t)f  pbarnmcy  which  is 
rei|uisite  to  develop  them  into  intelligent,  safe,  and  reliable  phannacLsts 
preparetl  to  take  the  plaet^s  of  tlieir  preinii>ors.  The  law  assumes  or 
speeificylly  dinvts  th)(t  the  jhtsous  employed  a>  ii[»p!*enlices  in  jdiarmaey 
possess  sufficient  gcnenLJ  edm-ation  and  intelligenee  to  be  Jit  to  under- 
take to  learn  chemistry,  pharmacognosy,  ami  pharmacy. 

A  dniggist  or  pharmacist  may  legally  n^luse  to  iurnisb  any  medicine 
whieh  in  his  opinion  is  liable  to  do  injury. 

"The  inei*e  refusal  of  a  druggist  to  fdl  a  [>rescription  furnishes  no 
oceasi<»u  to  liold  bini  for  damages.  In  many  eaH*s  he  may  have  the  liest 
reasfins  for  declining  to  do  so.  He  may  perceive  or  have  cause  to  sus- 
pect that  the  physician  erred  iu  his  prescription."* 


»  Cmii.  1-8.  ZuchiiriiiP,  3  Pii.  Suiior.  Ct.  i^^..  204. 

*  Fleet  vs.  Hollenkemp,  52  Ky.,  219.       ■>  Turleton  r*.  Lagarde,  46  La.  Ann.,  1M& 
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A  pharmacist  is  not  responsible  for  injuries*resu1tingfrom  the  misuse 
of  any  drug  sold  by  him  unless  it  can  be  shown  that  the  seller  had 
reason  to  believe  that  it  would  not  be  proi)erly  or  safely  used  or  the 
sale  was  one  expressly  prohibited  by  law. 

"  When  a  jwrson  who  has  reached  the  age  of  discretion  and  who  is 
apparently  in  possession  of  his  mental  faculties  applies  to  a  druggist  for 
a  certain  drug,  he  represents  to  the  dnig^ist,  at  least  by  implication, 
that  he  knows  its  properties  and  uses  and  that  he  is  a  fit  person  to  whom 
sale  thereof  may  be  made,  and  unless  there  is  something  connected  with 
the  transaction  or  previously  known  to  the  seller  indicating  that  the 
would-be  purchaser  cannot  safely  be  intrusted  with  that  drug,  a  sale  of 
the  substance  called  for  may  be  nia<le  without  explaining  its  properties 
or  the  manner  in  which  it  may  be  safely  used  or  handled,  and,  under 
such  circumstances,  the  seller  is  not  liable  in  damages  for  injuries  to  the 
purchaser  resulting  from  the  impn>j>er  use  or  handling  of  the  article,  no 
mjittor  how  little  knowledge  the  purchaser  may  in  fact  liave  had  of  its 
properties  or  of  the  manner  in  which  it  could  not  be  safely  usetl  or 
handled.  The  vender's  legal  duty  to  the  j)urchaser  in  such  a  case  can 
go  no  further  than  to  give  him  the  identicid  substance  he  calls  for."  * 

In  any  action  brought  ngainst  a  druggist  or  pharmacist  for  damages, 
actual  injury  must  be  shown  to  l>e'  the  result  of  the  unlawful  act, 
ignorance,  incom|wtence,  or  neglect  on  the  jwirt  of  the  defendant  or  his 
agent  or  agents. 

"  In  onler  that  there  may  be  a  recovery  of  damages  it  must  appear 
not  only  that  the  druggist  was  guilty  of  negligem-e,  but  that  the  person 
injured  was  free  from  negligence  contributing  to  the  injury."  * 

"  The  authorities  d<»  not  appear  to  have  gone  so  far  as  to  dispense 
with  actual  negligenct^  as  a  necessan'  element  in  the  liability  when  a 
mistake  has  txx^nrretl."  ' 

»  Gibson  rji.  Torbert.  115  la.,  1«3.  '  Hackett  ra.  Pratt,  52  111.  App.,  874. 

•  Brown  rn.  Marghull,  47  Mich.,  67t*. 
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Abdomen,  enlargement  of,  in  pregnancy,  54 

striation  of,  in  pregnancy,  o^ 
Abdominal  »igiui  of  pregnancy,  54 

walU  after  delivery,  81 
Abnormalities  of  penis  as  cause  of  impo- 
tence, 140 
Abortifucientis  t*3 

Abortion,  criminal,  action  of  drugs  in,  93 
air-emboUsni  after,  98 
before  puberty,  90 

by  direct  interference  with  womb,  93 
by  whom  and  how  procured,  92 
complete,  90 

signs  in  diagnosis  of,  96 
definition  of,  91 
diagnosis  of,  95 
incomplete,  96 

amnion  in  diagnosis  of,  96 
chorionic  villi  in  diagnosis  of,  96 
decidua  in  diagnosis  of,  90 
measures  for  lessening  frequency  of,  99 
method  of,  in  India,  93 
mortalitv  of,  97 

responsibilities  of  medical  attendant  in, 
100 
law  of  Pennsvlvania  touching, 

101 
references  to  State  laws  touch- 
ing, 101 
results  of,  93,  97 
statistics  uf,  91 
treatment  of,  98 

o{»eratiuns  in.  90 
value  of  drugs  in,  92 
definitiun  of,  91 
early    signs    of,    in    recently    deceased 

woman,  83 
ecclesiastic  law  concerning,  100 
feigned,  45 
necessary,  179 
higns  of,  80 

therai>eutic,  definition  of,  91 
Access,  8t> 

birth  of  child  without  legal  time  of,  172 
in  marriage  an*l  divorce,  172 
presumptions  of,  in  pregnancy,  89 
scope  of  term,  88 
Acetanilid,  012 
Acetylene,  007 
Acid,  arsenic,  428 
lioric,  37r> 
chmmic,  440 

corrosive,  341.     See    Poitmu^    eomnvf, 
acid. 


Acid,  hydrochloric,  350.    See  also  Hydro- 
chloric acid, 

muriatic,  350.  See  also  Hydrochloric  acid, 

nitric,  347.     See  also  Sitric  acid, 

nitromuriatic,  353 

Nordhausen,  343 

of  sugar,  353.     See  also  Oxfdic  add. 

oxalic,  35^.     See  also  Oxalic  acid, 

sulphuric,  poisoning  from,  342 
Acidum  ^rsinosum,  400 
Aconite,  458 

cases  of  poisoning  from,  460 

deposition  in  body,  461 

failure  to  detect,  461 

fatal  dose  of,  459 
period  of,  459 

postmortem  appearances  after,  460 

separation  from  tissue,  461 

svmptoms  of  poisoning  by,  458 

tests  for,  460 

treatment  of  jioisoning  from,  459 
.Vdultery,  in  marrbge  and  divorce,  164 
After-damp,  Ct>4 
Air,  arsenic  in,  430 

fixed,  645 

sewer,  073 
.\ir-embolism  after  abortion,  98 
Alabama,  hiws  for  insane,  dige8t  of,  194 

State  usyhims  for  insane,  194 
Albumin  test  for  blood,  733 
Alcohol,  amylic,  as  solvent,  697 

as  antidote  to  carbolic  acid,  597 

as  solvent  of  alkaloids,  451 

ethylicum,  51^7.     See  also  Ethyl^colud. 
Alcoholism  as  cause  of  inijiotence  in  the 
male,  119 

chronic,  541 
Alkalis,  «)rro»ive,  357 

solutions  of,  fixed,  as  tests  for  tin,  439 
Alkaloids,  447 

analysis  for,  ex|)erimental,  456 
giKinls  ag:iinst  fallacies  in,  456 
purity  4)f  reagents  for,  457 
ixnstming  hv,  l>efore  death,  454 

character  and  c<mstitution  of,  447 

control  analysis  in,  455 

general  reagents  for,  452 

identification  of,  448  * 

gelsemiuro.  tests  for,  483 

|>eri<Ml  of  detection  of,  458 

physiolofHc  tests  for,  453 

separation  from  tissue,  454 
fnmi  resi<lual  fat,  336 
Kippenberger's  method,  338 
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IH            ^^^^^H            Alkaloids,  Hpocial  chcmicnl  tt^i8  ami  culnr 

Anertthetiofl,  ad minist ration  of,  in  civil  mal- 

^H            ^^^^^H                            rvacliuns,  46.'1 

procliue,  170 

Anilin,  009 

Annulment  of  marriage.     8e«  Mntrimonud 

w^L       ^^^^^H 

tifthfiH, 

^H           ^^^^^H                               fxtiuetlon  of,  465 

Antadottaf,  310 

M           ^^^^H            AlluntinHifl, 

chemiail,  311 

■■           ^^^^H           Almondts  bitter^  582 

nieLbiinionl,  310 

n           ^^^H                  oil  of.  581 

pbviiioloKit-'i  313 

■■           ^^^^H           AUh/s,  ti-2l> 

iinivenctl,  312 

!■        ^^^^P 

Antimony,  4^W 

IH         ^^^^^K 

and  ]w»tii^iun»  t:iitrato,  433 

1  IH         ^^^^^1 

butter  i>r,   VXi 

"T"             ^^^H            Ahimen,  37(i 

I'broTiie  |Hil>ioning  from, 434 

^^^^^H            Amanitn  tnuiicnriu,  538 

detection  of,  in  voraitUA,  urine,  and  tiMue#. 

1      1     ,  ,                ^^^H                phalloulcs,  529 

438 

■^LMU             ^^^^^1            Aiunioniu,  anmiutic  Kpirite  of,  361 

fatal  doR-  of,  435 

^BlD             ^^^^H                       for 

iMjriod  of,  435 

Ht  n|         ^^^^H 

qiiftiititalive  estimation  of,  43A 

1    1   IH            ^^^^^^^B            Atiiniunii  (.-iirtxriiais  *MM 

(«yniptom8  of  jK)is*>ning  fmni,  434 

^J  H^^^i^^^^^^B            Anirnnnifwiilnite  of  silver  test  for  arsenic, 

tartHHitod,  433 

Hi^^^^^^H 

tc«ts  tor,  136 

^^■j^^^^^^^^^^^^H            Anitu{»tii[>-Hulpliate         copper  lest  for  iu> 

ln?;itnii-nl  of  [xiisoning  from,  436 

^^^^^^^^^^^^^^^^H                                      41G 

trichloi-id.  433 

^^I^^^^^^^^^^^^^P           Ammoiiiiini  hvdnilc,  360 

Aniipyrin,  *I15 

^H^^^^^^^^^ 

A|iluini»,  feigne<S,  41 

^H  ^^^H                                        '^etcH'lion        302 

Apoplrxy,  jiiilnn.nary,  in  new-bom,  114 

^H  ^^^H                                       fatal  dtj»^%  :tt>2 

Aj)piinitiiH   for  extruding  gan  from  blood, 

^H  ^^^^1                                           peril  k1. 

GtiQ 

^^1  ^^^^^H                                    poLMining,     po»t]uortcm    appearances^ 

Aqua  aiiunonia-,  3t)l 

^H  ^^^H 

f(^rtior,  361 

^H  ^^^^H                                        ^ymptnnits 

fort  is,  34  7 .     See  also  Nitric  acid. 

HB  ^^^^1 

regifl,  353 

^D  ^^^^H                                       pre|uiniliu[iH 

Arircnti  nitras  fwsa,  380 

HH  ^^^^^H                                          prupertieM 

ArRontiini,  3W) 

^H    ^^^H                                                                    tCHlH 

Arizona^  laws  for  insune.  di|EC8t  of,  199 

H^  ^^^^H                                   sulptiid  k>t 

State  a'^ylunifi  for  in-^ane,  199 

^H  ^^^^H 

Arkan^.-S  lawn  for  insant-,  digesit  of,  200 

^n  ^^^^H                                Amne^in.                  foi^med,  :^3 

State  asylum  for  iusaine,  208 

H|  ^^^^^1                                Ainiiiorv                       i(b4>rtion,  96 

Anmiatic  HpiritM  of  ammonia,  361 

HI  ^^^^^H                                  Amyp^datin  poi^noning,  5K1 

Anteiiif,  404 

HI  ^^^^H                             Amyl  niii-iie,  569 

Hcid,  428 

H      ^^^H                                                        *A\  569 

appLimtion§  of,  413 
cimmic  |>oisoning  from,  412 

H      ^^^^H                                Aniylir  alroliol  a.H  solvent,  697 

H      ^^^^^H                                Amil<i^iH,  fliomii-al,  318 

detection  nf,  in  Kut^trii-  contents  and  vie- 

H       ^^^H                                        bUink  test        ant 

Ltra,  4^3 

H      ^^^H                                     DnigL-ndorirV  inothotl,  331 

dititrihutiun  of,  in  ByHtem,  426 

H       ^^^^H                                                Ilniiii-'H  nuHlitii-aliun  of,  334 

fatiii  dose  of.  410 

H       ^^^^H                                        for  nnneniL  jMiisonH, 

Ticriixi  of,  411 

H       ^^^^^1                                        for  volntile  poiHons,  321 

in  air,  420 

H      ^^^^^1                                       FresiMiiiis  mihI  BaboV  method,  324 

in  anilin  dyes,  429 

H       ^^^^H                                          GuntieiN  tiietbiid, 

in  beer,  430 

H       ^^^H                                                   iiiodilied. 

in  <'lainere,  429 

H       ^^^^^H                                        men^urpinfru  of  objects  of,  320 

in  linuseiioid  articles,  430 

H       ^^^H 

in  Kintj'a  yellow,  432 

H     ^^^^^ 

in  incdicinal  prcfNiiations,  428 

H       ^^^^^B                                           of  exiTt-ti'-i]  uiiitlcr,  31^ 

in  orpinient,  432 

H       ^^^^^H                                          Ojltrt'h  iiietliitd,  :{26 

in  pHris  f^wn,  432 

H       ^^^^m                                       or^Lii^  MHC'd  for,  318 

in  prcHLTVU lives,  429 

H       ^^^^m                                       prtviiutiiios  neee-sNtry  for,  319 

in  realpir,  432 

H       ^^^^^1                                          ptirity  of  veftHcln  iii^ed  in,  311) 
^H||^^^^^^                                   Rtrn^cb'H  niclbod,  328 

in  ScUet'Ie'.s  green,  432 

in  soil,  432 

^^^^^^^^^^^                              KtMl^or         (rirdwood's  method,  330 

in  nrine,  431 

^^^^^^^^^k                            Stiuj'  nR-lli(>d, 

in  wiill-pa{H>r,  426 

^^^^^^^^^H 

incdiual  nne-s  of,  407 

^^^^^^^^^^^^K                        Uelar  and  Krdinaan'fl  method,  331 

normal,  427 

^^K^ 

^ 
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Anenic,  pentoxid,  428 

physiologic  effects  of,  407 

pootmortem  appearances  after,  411 

quantitative  determination  of,  425 

symptoms  of  poisoning  from,  408 

terhydrid,  40o 

testtf  for,  in  complex  solutions,  417 
in  simple  solutions,  416 
in  solid  form,  415 

treatment  in  poisoning  by,  411 

trioxid,  406 

Vaughan  on  cadaveric  imbibition  of,  714 

white,  406 
Arsenie-^atin^,  414 
Arsenious  oxid,  406 
Arsenum  or  areenicum,  405 
Areenureted  hydrogen,  405 
Amin,  405 
Areonia,  405 
Assault,  indecent,  139 
Asthma,  feigned,  44 

Axylums  for  insane  supported  by  Govern- 
ment    See  under  each  State. 
Atresia  as  cause  of  impotence,  149 
Atrophy  of  limb,  fiactitious,  25 

of  testes  as  cause  of  sterility,  148 
Atropin,  462 

ana  ptomains,  703 

aromatic  tests  for,  469 

cases  of  poisoning  from,  465-467 

deposition  in  body,  470 

faUl  dose  of,  465 
period  of,  464 

in    treatment   of   morphin    and    opium 
poisoning,  492 

postmortem  appearances  after,  467 

quantitative  estimation  of,  470 

separation  from  tissue,  469 

symptoms  of  [misoning  by,  463 

tests  for,  467 

treatment  of  poisoning  from,  465 
Axoosperraatisra  as  cause  of  sterility  in  the 
male,  149 

Babinski  re6ex  in  feigned  paralysis,  40 
BaoilluH  botulinus,  681 

Breslaviensis,  685 

enteritidis,  687 

Moorsellensis,  686 
Bacterium  solnnifenim  colorabile,  678 

Bolanifenini  non-colorabile,  678 
Ballnttement,  abiiominal,  55 

vaginal,  53 
Barium,  445 

chlorid  test  fur  sulphuric  acid,  345 

detection  of,  446 
Bastards,  civil  law  concerning,  64 

common  law  concerning,  64 

conditions  constituting,  87 
Bastardy  bondn,  HH 
Beccaria*H  sign  in  pn>gnancy,  57 
Beer,  arsenic  in,  A'Mi 
Belladonna  and  botulism,  differential  points, 

684 
Bensene.  587 

detection  of,  587 


Benzoic  acid  test  for  cocain,  473 
Berxelius'  modification  of  Marsh's  teet  for 

araenic,  421 
Bestiality,  144 

Bettendorifs  test  fur  arsenic,  417 
Bigamy,  in  marriage  and  divorce,  164 
Biologic  test  for  human  semen,  761 
Birth  and  legitimacy,  87.    See  also  Legiii- 
macy. 
access,  miitful,  on  last  dav  of  oppor^ 

tunity.  90 
antenuptial  pregnancy  in,  89 
classification  of  le^l  and  medical  ques- 
tions concerning,  88 
in  birth  after  menopause,  88 
in  divorce  cases,  87 
in  posthumous  children,  87 
laws  concerning,  87 
limit  of  competent  time  after  access,  90 
concealment  of,  85 

of  child  without  l^^al  time  of  acces,  172 
precipitate,  105 
Bishop's  rule  covering  criminal   malprac- 
tice, 181 
Bismuth,  402 
extraction  of,  from  tissues,  403 
fatal  cfose  of,  403 
period  of,  403 
symptoms  of  poisoning  from,  402 
tests  for,  403 
Bladder  in  pregnancy,  61 
Blood,  apparatus  for  extracting  gas  from, 
660 
coagulation  of,  724 
composition  of,  723 
condition  of,  as  sign  of  poisoning,  316 
direction  of,  as  shown  by  stains,  /25 
drying  of,  726 

medicolegal  examination  of,  722 
serum-tent  ft>r,  750 
spectroscopic  examinaticm  of,  658 
stains  containing,  753 
tests  for,  chemical,  729 
microscopic,  73f) 
spectroscopic,  734 
Blootl-cells,  effect  of  water  on,  in  mammabs 
740 
influence  of  disease  on,  749 
Nhape  and  size  of,  739 
table  of  average  siies.  744 
Blood-spitting,  feigned,  44 
Blood-stains,  72^{ 
«>lor  ()f,  727 
identifi<*atii>n  of,  727 
me<lict>legal  examination  of,  722 
menstrual,  75:i 
nasal,  75:t 
Blood-tests,  conclusions  on,  752 
Blue  ointment,  389 
Blui^mass,  389 
Blu^*t<me,  399 

^nnphtnl,  601.    See  a\w  Sapkiol. 
Boft^tn'H  law,  180 
Borax,  375 
Boric  acid,  375 

detection  of,  in  meat.  376 
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^^^^^^^^^H 

^^M 

^^^^H             Boric  add,  delectioii  uf,  in  milk,  370 

Carbon  dioxid,  tiittH  fur,  647                    ^^^H 

^^^^H 

^^^H              Botu]iMui, 

ti^eutmenl  ill,  047                                 ^^^^^B 

^^^^1 

^^^^^1                und   U'lludonna.  Htninioiiium,  mid  byott- 

monoxid,  048                                        ^^^^| 

^^^^1 

^^^^^B                             cyniiiin,  poiMJiiiiig,  064 

Hctifin  of,  051)                                        ^^^B 

^^^^H 

^^^^^H                  catK' 
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^^^^H 

^^^^^H                                 relapse,  ()S1 
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^^^^1 

^^^^^B                   (iyniptuum        (VSl 

liemo^lubiti,  iiiiectrum  of,  736           ^^^^| 

^^^^H 

^^^^^H               Bowel>>  in  {MiirMining,  316 
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^^^^1 

^^^^H              Bruiu,  coiK'Ui^ioii  of,  fuigned,  20 
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^^^^1 

^^^^^H                  i'vifpi'iiiu  diift'iisc  ui]  41 
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^^^^H 

^^^^^H                  vei^sels  of,        MiiMrmin^,  316 
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^^^^1 
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^^^^H 
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\K>nm\  of,  37D 
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pwtuiorteni  ap[H.*ai-airi'e>«  after,  379 
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^^^^^^ 

rt!iigc-ni  for  alkuU^idit,  •Wi'2 

Caruneulie  tnvttiforme»s  after  delirei^,  82        ^M 

^^Bl 

symptoms  of  poi.-«»niiiR:  fivin,  379 
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^^^^H 

U»t  fur  uXrtt  tin,  "Iti'.l 

treatment  til  jMtisoninfi;  from,  379 

Cutalewy,  fei^ed,  41                                           ^H 
Clalarrli,  peiiital,  134                                                ^M 

^^^^H 

^^^^1 

Bruniism,  379 

C'amlic.  Inniir,  liMO                                                ^M 

^^^^1 

Bi-oiiioforin,  T}*;! 

pnUnb,  358,    See  ako  PotoMmm  hydrasiti.     ^^ 

^^^^H 

delwlinn  of.  601 

(todu,  359.     See  alM»  Sodium  htfdraxid,           ^H 

^^^^H 

Bromum,  37i' 
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^^^^1 

BruL'in,  •''>23 

C\5inent  kiln»(,  vn|)cii>i  fnjm,  (>03                  ^^^^1 

^^^^1 

'                                  ca.se  of  poiw>ninp  by,  524 
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^^^^1 
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^^^^1 
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^^^^1 

Hymptomfl  of  iH>irtt)nJnjj  by,  523 

in  nregnancy,  52                                      ^^^^M 

^^^^H 

tCHiH  for,  523 

^^^^1 

fur  iiilrir  ueid,  (149 

Chur;-oalt  va{K>i>«  frmi,  Olil                       ^^^^H 

^^^^H 

for  {iDtn'wiiini  nilnite,  374 

Charring  test  for  Huliiiiiirio  ncid,  S45                 ^M 

^^^^1 

Bunhtn  carpft-nHAli  iinniliilutor,  400 

Chcmiefll  annlynis,  IU8.     See  alito  AnaJymti,     ^H 

^^^^1 

Bums,  u>my,  IBU,     See  aUo  Jtontyen  rays^ 

rhrtniml,                                                     ^H 

^^^^H 

bitrtut  from. 

Cbild-«iib«litiUion,  04                                    ^^^H 

^H 

Butter  of  aniiraony,  433 

Chlousinata  in  [M'epnuni'y,  56                     ^^^^^^ 
Cbloml  liydratt-'f  548                                   ^^^^^| 

^^^^1 

CaU'M-S!  lest  fnri»salie  arid,  350 

I'H.se^  of  poisoning  by,  551                  ^^^^^| 

^^^^1 

C'niculi,  proHtatie,  us  eunw  of  sterilily,  147 

of,  553                                 ^^^^H 

^^^^H 

urinary,  fci^)ie<l.  21.'t 

fatal  1 1  use  <  >f,  5,^                                    ^^^M 

^^^^1 

California  Ihu-h  for  inline,  ilip^i  of,  203 

ncricMl.'4  of,  550                                  ^^^^H 
isolulinn  of,  552                                   ^^^^H 

^^^^1 

Suite  asvlunis  for  iiuanc,  2io3 

^^^^1 

Cnloniel.  38^ 

phyHjnln^ii-  iielion,  549                         ^^^^H 

^^^^1 

t^jimbopin,  631 

pc^tnionoin  appeanmcea  after,  551            ^^| 

j^^^^^l 

<  "ampbor,  502 
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^^^^1 

rane-*iipir  und  Mdpburic  acid  teal  for  mor^ 

HViMptoniH  in  ftoitioninjf  by,  549           ^^^^H 

^^^^1 

phin  mid  upimu,  501 
rtintliaiides,  01  ti 

^^^^M 

^^^^1 

In-itlineiii  in  poistming  by,  551           ^^^^H 

^^^H 

CniHT  spurjfe,  034 

Cblrtrid,  itiei-ciirir,  3lHJ                                ^^^^^H 

^^^^1 

(^rlxdie  arid,  -Vtli 

^^^^^^^M 

^^^^H 

nleoliol  us  iuUidiHe,  597 

tot  for  Milvur,  38!                                ^^^^^H 

^^^H 

Climes  iif  iniiftoninf?  by,  597 

Chlorin,  380                                                ^^^M 

^^^^1 

fatal  dos^-  of.  595 

Clilomforni,  553                                                   ^M 

^^^H 

|H'rtiMi  (if,  5il0 

un  ^i(dvent  of  alkaloids,  451                    ^^^^^^ 

^^^H 

Uilnlinn  nf,  59S 

I'lisfs  of  ])ois<ining  by.  558                      ^^^^^H 

^^^^1 

])M)^(iiior1ein  findinK^  of,  597 

fatal  dose  of,  'kiO                                      ^^^^^B 

^^^H 

pnipcfrtie-1  of,  5'J4 

fH?ritMl  of,  557                                                  ^^M 

^^^^1 

Nvruptntns  of  fK)i.4<iiiing  hv,  594 

isaliiiion  of,  558                                                ^H 

^^^H 

ti-«|h  f..r,  ■>1»9 

pbyNioloifie  uction  of,  554                                ^H 

^^^^1 

.                                     trtiitinent  in  pnisoninjf  by,  696 

piwtinorteiii  up|H.-;ii-ance8  after,  557               ^^| 

^^^^1 

^^^                       Oirbtm  dioxid,  (i45 

prupcitic;)  of,  554                                      ^^^H 

^^^^H 

^^^^                                                 0-15 

fttymptonis  in  pnisoniiig  by,  555               ^^^^H 

^^^^1 

^^^^                             piMtninrtein  lindiii^,  6\7 
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1 

^^^1                           symptoms  of,  040 

treatment  in  poisoning  hy,  557              ^^^^^| 
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Chlorum,  380 

('hok»Klamp,  645 

Chorea,  feig^ed^  41 

Chorionic  villi  in  criminal  abortion,  % 

C'hristian  flcience  in  civil  malpractice,  180 

Chromate  test  for  murphin,  520 

Chromic  acid.  440 

Chromium,  440 

fatal  (lose  of,  441 
period  of,  441 

postmortem  appearances  after  poisoning 
from,  441 

symptoms  in  poisoninf^  from,  440 

treatment  in  poisoning  from,  441 
Cicatrices  as  cause  of  Bterilitv  in  males,  147 
acuta,  639 

detection  of,  641 

fatal  dose  of,  640 

symptoms  of  poisoning  by,  640 

treatment  of  poisoning  by,  641 
Cigarette:),  foreign  narcotic:^  in,  511 
Civil  law  concerning  bastards,  64 

malpractice,  174.     See  Malpractiee^  civil. 
Clairvoyance  in  civil  malpractice,  l&E) 
Clairvoyant  physicians,  177 
Clarke's  rule  for  dosage,  181 
Coagulation  of  blood,  724 
Coa^  vapors  from,  661 
Cocain,  471 

cases  of  poisoning  from,  472 

&ta1  dose  of,  471 
period  of,  471 

in  treatment  of  morphin  and  opium  poi- 
soning, 492 

postmortem  ap|>earances  after,  473 

separation  from  tissue,  474 

symptoms  of  poisoning  from,  471 

tests  for,  473 

treatment  in  poisoning  from,  471 
Codein,  508 

cases  of  poisoning  from,  509 

tests  for,  508 
Coffee  in  treatment  of  morphin  and  opium 

poisoning,  492 
Coffin  birth,  8:i 

Coffinism  in  civil  malpractice,  180 
Coitus,  first  act  of,  effect  of,  on  hymen,  132 

on  parts  other  than  vagina,  133 
Colchicin,  474 

and  ptomains,  705 

Zeisel's  test  for,  706 
Colchicum,  474 

cases  of  poisoning  from,  476 

constitution  and  tests,  477 

fatal  dose  of,  476 

ptomains  reacting  like,  478 

symptoms  of  poisoning  from,  476 

treatment  of  |K)iH<ming  by,  476 
Colics*  law  in  syphilis.  159 
Colocynth,  (i;l(>" 

Colonial  snirits,  534.   See  a Isoil/ef Ayf^eoAo/r  i 
Colorad<^  laws  for  insane,  digest  of,  205 

State  asylums  for  insane,  205 
Columbian  spirits,  5.*)4.    Sec  also  Mtthyt- 

rt/roAo/. 
Commissures  after  delivery,  82 


Common  law  concerning  bastards,  64 
Competent  time,  limits  of,  after  access,  90 
Concealment  of  birth,  85 
Concussion  of  hrain,  feigned,  20 
Coniin,  478 

and  ptomains,  699 
cases  of  poisoning  by,  480 
sepiinition  of,  from  tissue,  480 
symptoms  in  poisoning  from,  478 
tests  for,  478 

trentment  in  poisoning  by,  478 
Connecticut  laws  for  insane,  digest  of,  208 

State  asylum  for  insane,  208 
Constipation,  feigned,  44 

in  pregnancy,  5o 
Contractures,  feigned,  40 

of  joints,  non-hysteric,  20 
Contusions,  feigned,  2!) 
Copper,  398 
acute  poisoning  from,  symptoms  of,  399 
chronic  poisoning  from,  4(K> 
distribution  of,  in  nature,  398 
seiHimtion  of,  from  animal  matter,  402 
BUDucctate,  399 
sulphate,  899 
faul  dose  of,  399 
perio<l  of,  399 
postmortem  appearances  after,  400 
treatment    of    acute  poisoning    from, 
400 
test  for,  401 

for  nitric  acid,  349 
for  potassium  nitrate,  374 
Copula,  voluntary,  under  oral  contract  of 

marriage,  171 
Coronal  resonance  in  pr^jnancy,  55 
Corpus    luteum,   true,   in   ovary  of   dead 

woman,  62 
Corrosive  acids,  341.    See  also  Poi9(ms,  eor- 
roaitr,  acid. 
alkalis,  357 
sublimate,  390 
fatal  dose  of,  392 
period  of,  392 
postmortem  appearances  after,  393 
symptoms  in  acute  poisoning  from,  391 
treatment  in  poisoning  from,  393 
Cosmetics  In  etiolog}'  of  plumbisni,  384 
Cotton-root  hurk^  62JJ 
Omerbe's  veratnn,  524 
Cream  of  tartar,  375 
Creasote,  600 

Criminal  abortion,  91.  See  Abortion,  rriminot 
malpractice,  181.  Sec  M<Upraeiioeferiminal, 
Croton  oil,  627 

detectitm  of,  628 
fatal  dose  and  pcri<id,  628 
Cnielty,  in  nmrriagi>  and  divorce,  164,  170 
what  ccmstitutes,  in  matrimonial  actions, 
171 
C*ryptorchid,  79 
Cunnilingiis,  144 
Cuprum,  398.     See  also  Copper. 
Curvaturo  of  spine,  fi'igneu,  20 
Cyanid  {Mtisoning,  577 
diagnofis  of,  577 


il 

792                                            INDEX   T(J 

VOLUMK    11.                                                ^^M 

1  Jl        ^1 

Cywiidfl,  673 

Diircw  in  marriage  and  divorce,  170 

^■■H           ^^^^1 

'othiT     than    hytlrogen    and    potiuvdum 

in  matrimonial  actions  170 

^^H        ^^1 

cyauitlK,  .'t8M 

Dyes  Kimilar  to  aniliti,  till 

^^M       ^H 

"Dkak  limlw"  iif  pregnancy^  66 

EiviiYMi»ttt>,  feigned,  23 

^^^^1       ^^^^1 

pre^unry  in,  fil 

Klnteriuni,  631 

^^^H          ^^^H 

Doully  iiijrlitHhade,  4(12.     Sts'  also  Atropitu 

EIcctroIyHiH  for  copper.  402 
ft tr  m; pa  ration  of  niereurv,  398 

^^^^H           j^^^^ 

Deciduii  in  crinuiial  nlx^rtioii,  *JU 

^H    ^^1 

Decomposituin,  ntniij,  as  mgn  of  poisoninK. 

to  detect  lead,  :i88 

aio 

Embolism,  air,  after  criminal  abortion,  96 

^^^H       ^^^^1 

Defenww  to  matrimonial  nrhVinH,  Ift4 

Enteroel}-!^!!*  in  poi«»ning,  314 

^^^H         I^^^H 

I>egBneration,  fatty,  {it  jK>i«nnitig:,  iilfi 

Epididymitis,  gonorrheal,  an  cause  of  ster- 

1   m^          ^^^1 

IMawart*  Iuw»  for  insane,  flight  of,  210 

ility.  148                                                  1 

■     ^1          ^^^1 

Sljile  nsylnni  for  iiiKinc,  'JIO 

Epilepsy,  teiimed,  34                                             1 

^H         ^^^^H 

Deliverv,  cont-cyikd,  85 

etherittilion  in,  36                                          i 

^H        ^^^H 

feignw!,  '1%  85 

Epiapadiatf  an  cause  of  impotence,  118,  146 

^H         I^^^H 

si^A  of,  79 

Ergot,  021 

1   H      l^^^l 

at  remote  t>erio(Ia,  82 
in  the  dead,  83 

acute  i>oi»oning  by,  622 

L 1  ll^_^_.^^^^l 

chrome  ]H}i.soning  by,  623 

HL  ^^^^H^ri^^^^^l 

delivorv  lit  torm,  84 

detection  of,  (V23 

^K^^^^^^^^H 

ill  ilie  living,  80 

fatal  diisc  and  period  of,  622 
in  aliorlioTiH,  W 

^^■^^^^^^^^^^^^^^ 

mu'i>[u<'iou«.  Ho 

^H^^^^^l 

Dflphiniii  and  ptomuins  "05 

priipcrticH  of,  1^21 

^H  ^^^^^H 

I>em«nti:i,  paretic^  as  cause  of  impotence  in 

irtatinent  in  jxiistmlng  by,  622                          1 

^H  ^^^^H 

tht.'  nmle,  ll^J 

Errors  of  judgment  in  eivil  nmlpractiee,  176 

^B  ^^^^H 

rwil  and  fetKned,  33 

Ertopbagiw  in  arwnic  jM.wming,  411                     i 

^H  ^^^^^H 

Dermatitis  from  jr-ravH,    intluenoe  of  tube 

Ether,  '>(J7 

^H  ^^^^H 

in,  nil 

upfKiratuH  for  delecting,  568 

^H  ^^^^^H 

Dotrnniniitlon  of  wi,  78 

a&  solvent  of  alkatoidn,  451 

^H  ^^^^H 

Diabeit's  as  aiiiw  of  ims>olenci'  in  the  male, 

detection  <if,  568 

^H  ^^^^^H 

U7 

fatal  d<iw  of,  668 

^I^^^^H 

mell]tiii<i  mi  ranse  of  impotence   in   (he 

lierioil  of,  5()8 

H  ^^^^1 

male.  119 

poBtzuoriem  appearances  after,  668 

II  ^^^^1 

DialvKiti,  Grahain'r*  apparatus  for,  339 

propertiat  of,  S67 

II  ^^^^^1 

R^]tamtioTi  of  poisoit  by,  331) 

nymptomB  of,  567 

II  ^^^^H 

Vinlyzer,  OniUain's,  3;J9' 

treatment  in  poisoning  bv,  568 

11  ^^^^^1 

Diarrliea^  feignttl,  44 

Etherizatinii  in  feigned  epilepsy,  36 

JJ  ^^^^H 

Di>riljilin,  nlomnins  nnd,  704 
0igi(a]w,  til" 

Etbyl-nlcoholj  5.S7 

■■  ^^^^H 

caws  of  poiHoning  by,  541 

HH  ^^^^^^1 

detection  of,  1)20 

fatal  d.we  of.  540 

■■  ^^^^H 

fntaldopcof,  tiI9 

peritHl  of.  540 
ifwdatiirti  of,  542 

II  ^^^^B 

|Mtrit>d  of,  020 

II  ^^^^1 

HTmptoms  of  poi^kmin^  by,  61 B 

phy«iolf*pic  action  of,  538 

II  ^^^^H 

I>ihvdn>iybonzent2t,  (UMJ 

postmortem  ajipearances  after,  540 

II  ^^^^^1 

IHiutroJjeiizoiH',  IjIHI 

properties  of,  537 

H  ^^^^1 

Dislocnlionwj  fnt-litioiis,  24 

ftyniplouH  of  poiftoning  by,  539 

II  ^^^^^1 

DiHpwition  in  prctmaiicy,  57 

tewts  for,  543 

^H  ^^^^^H 

District  uf  CVtlmnliiu,  Uoromment  asylum 

treatment  in  poisoning  by,  540 

^H  ^^^^^1 

for  ioMane,  21 1 

Ethyl  hromid,  570 

^H  ^^^^H 

lawH  for  insani'!,  difa-st  of,  211 

detect irm  of,  570 

^H  ^^^^H 

Divorce.     See  Muti'intoainf  nciintui. 

Ethylenf,  VylMi 

II  ^^^^H 

contliet  of  laws  iNintndling,  162 

Enlenberg's  test  for  carbon  inonoxid,  660 

BB  ^^^^H 

marriage  and,  Kil 

Euphorbia  lathyris,  634 

H  ^^^^1 

Dowige,  Clarke's  rule  for,  181 

marginatn,  633 

II  ^^^^^1 

in  malimii'lioe,  etvil,  181 
Younj^B  nde  for,  181 

Kxtniem    from    Kcw   York    marriage  and 

■I  ^^^^1 

divoive  lawd,  163,  164 

II  ^^^^H 

DragendfjrlTK  nietluxl    of  examination  for 

Eye,  test  upon,  of  utropin,  468 

II  ^^^^^^1 

ortranic  fM>LHons^  'Xl\ 

II  ^^^^^1 

IliiincV  uitkliiiL-ation  of,  334 

FAr-rmors  affect  ions,  23-27 

II^^^^H 

Drwggwts  and  pUm-macists,  <llBtinction  be- 

Fading pnr|>le  tost  for  strychnin,  618 

iHj^^^^^^L 

tween,  770 

Faith  healing,  in  civil  nmlprnotice,  180 

^^^^^^^^^^^ 

Dmptj  lul>cl)«  on,  779 

i-aMo|iiun   ttiK-s,   (Kxdu^ion   of,  ait  caui«  of 

^^^^^^^^^^^ 

proprietary,  781 

sterility,  149 

^^^^^^^^^^^^ 

rttrfn^th  of,  780 

Fat,  residual  Hcjuimtion  of  alkaloids  from, 

^^^^^^^^^^^^B 

Duboinia  luyoparoidew,  symptoms  of  poison- 

33(> 

B 

ing  from,  463 

ft. 

Feces,  morphin  and  opium  in,  506 
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FecunditT,  nge  limits  of,  64 

G«liiemiuni,  fatal  dose  of,  482                                  ^^^H 

Kci(nic<I  iifTctHions,  19-28 

periotl  of,  482                                                     ^^^| 

Kenml*?,  impolence  in,  \'2S 

potitmortetii  aii[>€'aninces  nfter,  483                    ^^^H 

)i(erililv  in,  I2.'> 

Me[Kinitioti  from  ti!W4ue.<(  and  organ«,  484              ^^^^ 

Ferrit'  thluriae,  4A\ 

•ijyinplohLH  of  [KtiMiiiing  by,  482                             ^^^H 

leHl  fur  iiiorphtii  and  t.>[iiuiii,  499 

^^^1 

Fe!T«_nw  pnlphnte,  441 

for  alkaloidH  of,  483                                           ^^H 

teat  for  iiilric  auiH,  311* 

for  duuresecni  bubsianco  of,  484                       ^^^H 

Furruiu,  441.     Sw  Jrvn, 

G«nital  eatarrh,  i:M                                                  ^^H 

Fetnt  bruit  in  i)n*(ffinnry,  56 

exfMwure,  nublir,  143                                            ^^^H 
kittling  144                                                          ^^M 

heart  sounds  in  prejfiMincv,  56 

itlioi'k  in  pregiiancy,  50 

Genitalia  after  delirerv,  82                                     ^^^| 

Fetus  appejimiut*  ot\  iit  tomi,  77 

appcamnee  of,  after  (delivery,  in  the  dead,          ^^^| 

in  tiral  Ut  iiinlli  montli  of  (jtvUition,  74-76 

^^H 

Aixe  and    wvi^'lit  of,  ut  various  lOugia^  uf 

female,  in  virgin  state.  129                                   ^^^^ 

prt'^iancy,  72 

mule,  liimom  of,  uh  caiiiie  of  impotence^          ^^^H 

FinMhimi),  (itW 

^H 

Fisliil;j  in  ano,  feign^*  22 

Georgia  luw.>i  for  iiLsane,  digest  of,  212                    ^^^H 

in   K'rineo,  feigned,  22 
Fixer]  ttir.  545 

State  asyhini  for  innane,  212                                  ^^^| 

Ght»y  ca.seH  of  eating  of,  708                                   ^^^^ 

Flake  white,  382 

pounded,  dealli  frt>in,  767                                        ^^^H 

FlL'itniann'-i  test  for  arseni**,  423 

p4iwderfd,  I'a.ti'S  of  jM>Lsoning  by,  773                  ^^^H 

Flort'nre  le«t  for  i«cuiinnl  stains  756 

examination  for,                                                ^^^H 

Fl<jrida  laws  for  insiiiK-,  digest  of,  211 

fatal  d*He  and  pc-niwl,  771                                 ^^^H 

Wuiti'  usyium  for  tnKone,  211 

mode  of  action,  7()9                                           ^^^H 

F(Btu»  {HipynicvuH,  78 

postmortem  appearancca  after,  772                 ^^^H 

Food  oontaiuinntion  in  etiology  of  plumb- 

symptoms  of,  770                                               ^^^H 

win,  384 

treatment  in,  771                                                ^^^H 

Fo«>d-pgi»oiiing,  t>78 

Globin,  728                                                            ^^M 

trentment  of,  rt89 

Gold  chlorid  test  for  cocain,  474                             ^^^H 

F(»rmaldebyd,  M4 

Gonococcua,  151                                                        ^^^| 

detei'lion  of,  hAH 

involuted  form  of.  153                                          ^^^H 

Iwt  for  mnrphin  aivi  opium,  TjOI 

Gonorrhea  m  cntuie  of  Kterility  in  the  male,         ^^^| 

Fnii'tures,  fuciitioti-s  25 

^H 

Krankenhnuf^r  oulhivak  of  meat  i>uii*omniP, 

150                                                ^^^H 

t>87 

eH'ects  of,  in  ifiildren,  155                                    ^^^H 

Fremim,  slion,  oh  cause  of  impotence,  146 

^^^H 

Frenzv,     teniporaiv     ujnniacal,    ml    and 

154                                                     ^^^H 

feigned.   :i2 

iitlHpring,  155                                                ^^^H 

Freseniufl  and  IIiiImi'h  method  of  cxamini- 

epididyioitin  as  cause  of  sterility,  148               ^^^H 

tion  for  mim-ml  poiwin-s  324 

etitihigy  of,  151                                                       ^^^H 

Frohde'A  test  for  morphin  and  opiiini,  fiOO 

^^^H 

Fuel  gu,  664 

hiKtoricai  Huney,  150                                            ^^^H 

Fuflel  oil,  544 

in  victim  of  rape,  134                                           ^^^^| 

^^H 

Oaltavio  gold  tert  for  ineivtirT,  306 

Goodell't*  (iign  of  pregnancy^  52                             ^^^H 

xinc  tertt  for  L-opper,  402 

Gnham'K  dialvxer,  %{9                                                ^^^H 

Gainbogts  631 

(rra\*el,  feigneil,  23                                                    ^^^H 

Ga^  apfMinitu^  for  Kparating,  from  blood, 

Urut)«r'i  (e«4t  for  cartmn  mimoxid,  657                   ^^^H 

mo 

(tuaiaeol,  600                                                             ^^^H 

fuel,  664 

(iimloomn  lest  for  blood,  732                                   ^^^H 

iHuminating,  669 

GuD-o>tton,  giiWM  from,  664                                       ^^^^| 

laughing-,  t)75 

(run-powder,  gawH  from,  t>lM                                  ^^^^H 

manh-,  666 

Gutscit'd  teat  for  amenic,  418                                   ^^H 

oleftant,  668 

^^^M 

pamdirte,  675 

HxiyBif  method  nfneiMinitingptomaina,  337          ^^^H 

pnnlucer,  664 

modification  of  I^ragi'iidonH^H  method,  334          ^^^H 

watei^,  664 

Hairs  »t  various  agvN  765                                        ^^^H 

<TaAeouif  pttlsoRH,  644 

examination  of,  763                                               ^^^H 

ea.**s  64V4 

from  varioiL<(  parta  of  body,  764                          ^^^H 

Gntmn  loft  nftor  explosions,  664 

manner  of  rvnioval,  766                                       ^^^^| 

GnntieKif  methiMl  of  cheiniml  analTitiM,  323 

of  animulK,  7t')t\                                                     ^^^^| 

modilicl,  324 

sixe  of.  764                                                          ^^M 

of  exiiniitiittion  for  mineral  poisons,  323 

Hartsbnm,  .'tt'iO                                                          ^^^H 

Oebemium,  481 

Headache,  feigm*d.  37                                              ^^^H 

cues  of  poisuning  by,  482 

Hegar'A  sign  of  prvgnnnry,  52                                 ^^^| 

^^^^^^^v 

1 

^^^^^^^^^^^1 

^^^^^^^^^^H             Uullcbore,  treatment  of  poisoning  bv.  B25 

Hydrogen  sulphid  lest  for  mercuiy,  395   ^^^^| 

^^^^^^^^M 

for         4-<l)                                        ^^^^B 

^^^^^^^^^^H             nfn)QtL'int^i8,  feigned, 

for                                                   ^^^^B 

^^^^^^^^^^^Bf 

xulpbiireteti,                                                 ^^^^B 

^^^^^^^^^^HT                   rediK't^l,  r>]»k*<-lniin        737 

Hvdi-iH]uin<>n,  (lOU                                          ^^^^^| 

^^^^^^^^H^: 

Hytnen,  128                                                  ^^^B 

^^^^^^^^B^                        Hcmut'^Mprpliyriii, 

(ipliearance  of,  after  firet  net  of  coitus,  132      ^B 

^^^^^^^^^                           speutnini 

crescentif,  130                                                        ^B 
findirinted,  120                                                   ^M 

Hcmaturiu,  feignetl,  23 

Hemin  crvj*tnU,  730 

tuiperftimie,  12*.*                                                    ^^| 

Hemlock,  iV.V.i 

unyielding,  am  i-ans**  of  imjjott'-noe,  149          ^B 

Oregon  water.  G40 

wiih  ]MJSlerinr  nidimenlan-  «'piuin,  131         ^H 

^^B                                                poisnn,  17(11.     Sec  aUo  Coniin. 

wilb  septum  iiml  uneiiuul  openings,  UUt         ^M 
HyrtN.-yamu.>4  poisoning  and    xilnU^Tii,   dif-       ^B 

^^^M                                          irenux'hrotMOj^'n,  siHu-truni  nf,  737 

' 

^^^^^_                               Hemoglobin  ami   ilecoinmisitiun    nnxlucls, 

fertnitial  (mmmis  t>H4                               ^H 

^^^B 

i«ymptoms  of  poiwmiug  from,  403                    ^B 

^^^^H                                 csrbon  monoxid,  spectrum  of,  736 

Hyperesthesia  in  IiVHleric  joints,  2^                    ^B 

^^^^^^^                                    HIHM-tnun  of,  7'M'} 

Hypertrophy  of  proftlute  an  eau^e  of  imptr-      ^B 
teii'oe,  147                                                     ^M 

^^H^  1                                 nenioptvsiH,  iui>ni«l,  44 
^^^■H                               Ueinoi-rhoiils  (oifrncd,  22 

IlyjMxlermoch-yis  in  jHtitioning,  314                       " 

^^^^^1                                    HerniuplirtKlitism,  78 

nvp4Mi|>adia«  at*  aiuise  of  inipfitenre,  1  If,  140 

^^^^^1 

HvsleriR.2S                                                           ^J 
feigned,  42                                                         ^B 

^^^^H                               Hernia  as  oausc  of  impotence  in  male,  H7 

^^^H 

HvHterie  jointH,  28                                         ^^^H 

^^^^^H                                 nick'p^  si^i  of  prefni&ncv.  ol 

^^^H                               Ilird's  test  for  tmric  acid  in  milk,  076 

^^^^B 

^^^^^1                                 Hive  xyrup,  433 

Ipaho  IdWH  for  intutiie,  digiest  of,  214          ^^^^H 

^^^^H                                 Hoppo^Seyler  test  for  carbon  nionnxid 

6G0 

Stale  iisyhmi  for  ioKine,  214                               ^B 

^^^^H                                HytliTir^'vniui,  3Hi>.     Sei>  :\[m  Mnrunj. 

Illinotii  huvs  for  ins-ine,  digtwt  nf,  215                ^B 

^^^^^■l                                 HyilnM-iirlMiiis,  witui-atett,  OOfi 

Stale  :isvliinis  for  inHine,  215                             ^B 

^^^^^H                                       i]i]H.'ihinil(Hl.  (JH7 

IlhimiuiLliiig  g;ii4,  fUiO                                               ^B 

^^^^^M                              Hr<lrii4^-lo,  feijrned,  22 

loifhtlence,  117                                                        ^M 

^^^^H                              Hydnu-liloric  acid,  350 

iind  Merility,  differentiation  of  terms,  145      ^M 

^^^^1                                           det(>ction  of,  352 

».<<  ciiiise  of  Hterility^  147                                   ^^^ 

^^^H                                        fatal  d<»^',  351 

an  ground  for  nmtrimoniul  action,  165    ^^^^| 

^^^^^K 

llie  fenuile,  123                                       ^^^^^M 

^^^^^m                                      poiHoiiin^;,  ptiHtnioHem  appeamnccs^SoS 

^^^^^M 

^^^^H                                           hymptimiK 

eiiUF^-0  i>r,  general,  146                        ^^^^B 

^^^^H                                               tmitinent, 

p)iyMi.;a                                                  ^^^^^| 

^^^^^H                                       pro]  *en  i  eK  of,  350 

])fiyehie,  14(i-147                              j^^^^^J 

^^^^H                                       teHt  ftjr  Hilver,  381 

to  rui>e,  127                        ^^^^^| 
]iHTchie  ciiufies,  121-123                        ^^^^B 

^^^^H                                       teiitij 

^^^^H                                H^rdroeyiiniL  arid,  573 

in  wife,  in  luttlrimoniiii  actions,  168              ^H 

^^^^^H                                       ei)M.i»  vi'  iK>is<jninK  by,  560 

in  womiui,  from  alrwia,  149                             ^B 

^^^^^H                                       estinmlion  of,  5H4> 

fmm  nialfnrrnrdion  of  iiteni!*,  149                ^B 

^^^^H                                     futiil  tloHc,  577,  578 

from  nirliitic  pelvis,  149                              ^^M 

^^^^^H                                          tS4j1:iliori  of,  583 

t'mm  nnyieliling  hymen,  149                ^^^^H 

^^^^^H                                          phyHiolneic  artinn  of.  575 

vapin-sinu!',  149                             ^^^^^f 

^^^^^1                                    poHtnioruns  liiulingH  after,  579 

leg;il,  what  Lonstiuiti'S,  IGO                     ^^^H 

^^^^^H                                       pnipvrtiiv  of,  574 

of  huslmufl,  in  nuilrinimiial  actions,  167        ^^M 

^^^^H                                       ftTniptiiniA  of  |K>itioiiing  bv,  575 

si-xntil,  dftinition  of,  117                                     ^^^ 

^^^H                                       test  for, 

Ini[HkteTilia  enpiihndi,  166                                  ^H 

^^^^H                                       trottnicnt  in  iHiiHoning  by,  578 

wiriiiinlis,  l4Wi                                                        ^^M 

^^^^^B                                  Hyrlrngc>n^  iirHi>niiiretc<l,  405 

Tmpn*gntili<»n  during  iinonn.scioiif;ncf«,  60          ^^M 

^^^^H                                    heavy  uirburetihl,  4>i*>^ 

Imiiimeitv,  ukmujiI,  in  niarriagi*  and  divorte,        ^H 

^^^^B                                      lil^ht  nirbHn.^li.'d,  tilU! 

^M 

^^^^^H                                   phitsphnrcscvnit^  nf  plii^^plioruR  in,  3 

71 

Incest,  141                                                           ^M 

^^^^^B                                      pli<>sj>litireled^  364 

Inconthieni'O  of  urine,  feignetl,  22                     ^B 

^^^^H 

Indi'ecnl  exposure,  143                                           ^^M 

^^^^^B                                       und  fivdnichtorir  ncid  te»I  fnrursenic, 

Tniliimii  litw.s  for  insnne,  digc«>i  of,  218       ^^^^B 

^^H 

Slate  ahvhiiuK  for  ioHane^  SIK                  ^^^^^| 

^^^^H                                       appnmttis,  326 

B^^H 

^^^^H                                       test  for  nntiuiimv,  436 

\'avighaii   and    Houghton's  experinien^^^^^ 

^^^^^^^                                      fur 

n-ith,  0%                                                     H 

^^^^^^^^^^^                              for  (vip 
^^^^^^B                             for  Iciir 

Industrie?^  injurionn,  in  etiology  of  plumb-       ^B 

ism,  383                                                    ■ 
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Infanticide,  103 

and  precipitate  birth,  105 

bronchi  of  fettis  in,  115 

by  drugs  administered' to  mother,  acting 
on  fetus,  108 

by  exposure  of  fetus  to  cold,  116 

by  mechanical  means,  1U8 

conditions  constituting,  103 

detinition  of,  103 

examination    of    respiratory    tract    and 
mouth  of  child,  115 

in  case  of  monsters,  104 

measures  to  diminish  prevalence  of,  an- 
cient, 110 
modem,  HI 

meningeal  hemorrhage  in,  114,  115 

mouth  of  fetus  in,  115 

nervous  condition  of  mother  in,  108 

relative  size  of  mother  and  child  in,  115 

respiration,  artificial,  in  stilt-bom  chil- 
dren, 114 

respiratory  act  of  fetus  in.  111 
reports  of  cases,  113 

solidification  of  fetal  lungs  in,  111 

umbilical  cord  in,  115 
Injuries,  8elf-j>rodticed,  26 
Inoiganic  poisons,  340 
Insane,  government  asylums  for.  See  under 
each  State. 

laws  of  States  and  Territories  regarding, 
194-298 
Insanity,  feigned,  29 
geneml  rules,  31 

in  marriage  and  divorce,  169 
Intercourse,  89.     See  Hirtk  and  legilimacy. 
Intestines  in  arsenic  poisoning,  412 
Intoxication  at  time  of  marriage  a  ground 
for  divorce,  170 

saturnine,  383 
Involution,  size  of  uterus  during,  84 
Iodic  acid  test  for  roorphin  and  opium,  497 
lodin,  377 

detection  of,  378 

fatal  dose  of,  378 
period  of,  378 

in  solution  of  potassium  iodid  as  reagent 
for  alkaloi<ls,  452 

postmortem  upi>ciirances  after,  378 

symptoms  of  poisoning  from,  377 

treatment  of  poisoning  from,  378 
lodism,  378 
Iodoform,  502 

crj'stals  of,  543 

dete<'tion  of,  563 

fatal  pcri<xl  of,  563 

physiologic  action  of,  562 

postmortem  appearances  after,  563 

symptoms  of  poisoning  from,  562 

treatment  in  (xtisnning  by,  5(>3 
loduni,  377 
Iowa,  laws  for  insane,  digest  of,  220 

State  asylums  for  insime,  220 
Iron,  441 

test  for  copper,  401 

tincture  or,  441 
Irritant  poisons,  363 


I  Irritants,  mechanical,  death  from,  767 
I  I,vy,  poison,  632 

I  jAcxiVEMlN*8  sign  of  pregnancy,  51 

Jala^,  630 

Jervm,  524 
_  Joints,  contractions  of,  non-hysteric,  20 
j      hysteric,  28 

Jorgensen's  test  for  boric  acid,  376 

Judge  Cooley  on  laws  governing  civil  mal- 
I  practice,  174 

Kalhia  latifolia,  641 

Kansas  laws  for  insane,  digest  of,  223 

<      State  asylums  for  insane,  *2'Zi 
Kata^ma's  test  for  carbon  raonoxid,  660 
Kedzie  on  cadaveric  imbibition,  715 
Kentucky  laws  for  insane,  digest  of,  225 

I      State  asylums  for  insane,  225 
Kidd   oil   cadaveric   imbibition  of  poison, 

I  709 

]  Kiestein  in  urine  in  pregnancy,  od 

j  King's  yellow,  arsenic  in,  432 

j  Kippenoerger's    method   of   separation   of 
alkaloids  from  ptomains,  338 

Labia  after  delivery,  82 
Laughing-gas,  675 
I^aurel,  641 

Laws  relating  to  insane.  State  and  Territory, 
arranged  alphabetically,  194-298 
Lead,  381 
acetate,  382 
fatal  dose,  383 
period,  3SS 
postmortem  appearances  after,  383 
test  for  oxalic  acid,  356 
treatment  in  jioisoning,  acute,  383 
carbonate,  382 

detection  of,  by  electrolysis,  388 
in  gastric  contents  and  tissues,  388 
in  urine,  tiSS 
in  urine,  387 
poisoning,  acute,  382 
chronic,  383 
causes  of,  383 

distribution  of  lead  in  tissues,  386 
postmortem  appearances  after,  386 
symptoms  of,  384 
poisonous  salts  of,  382 
properties  of,  382 
quantitative  estimation  of,  389 
sug:ir  of,  382 
tests  for,  3S7 
white,  :W2 
Ledoyen's  disinfectant,  382 
Ijcfort's  test  for  morphin  and  opium,  497 
legitimacy,  t»3 
by  what  disproved,  6^1 
in  miscegenation,  172 
Ijcmnn,  salts  of,  353 
lA*sbian  htvo,  144 
Ix'ukorrhea  in  pregnancy,  52 
Lime  kihis,  vafxirs  fnmi,  6(»3 
Linciealbicjintes,  82 
Liquor  plumhi  suliocetatis,  383 
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w 

Lithotomy,  [perineal,  as  muue  of  Bteriiity, 

"«.  ^  ■ 

Malpractice,  criminal,  Nanny  SiropMft^Mil^ 

Ront^<en  rars  in  saita  in,  189 

Tnt^ymond's  eai*e,  183 

Live  birth,  73 

hiwt:  tMtiict'mlnjj,  74 

Livi-r  I>li»tiht>  ill  pruKiiJincy,  66 

Manitnaiy  elmnp.*>i  (tf  pregnancy,  57 

Llu,v<l  ri-jH'liiin  nf  iiiur{i)iin,  519 

Mani:i-A-|tolu  at  lime  of  marrinpe,  169              > 

Loc'lim  aCUM-  delivery,  82 

real  and  feipied,  difTerenlial  p<tinLS  32 

aJta,  82 

Mamikopf  plan  for  detecting  feigned  pain 
tind  lendemeas,  38                                i 

nihiB,  82 

Hti-osa,  82 

MnniMtiiiinuion.  140 

L<xx>motor  iitHxin  an  oaiifle  of  impotence  in 

Marriafre,  aecew  in,  172 

tht'  nifilf,  liy 

and  divon-e,  Hit 

1      II                                                IxK-uM,  t>4i 

ucccHa  in,  172 

II                      1                                      I^>jfW(KKl  tfst  for  nlum,  375 

1                   •                                 Loiiisiuna  laws  for  iiiMUif,  dijsfeflt  of,  227 

adultery  in,  ll>4 

biganiv  in,  H»l 

■U                                                   Suite  aHyhiiiiH  for  iiuiuiiv,  227 

birth  of  ehild  in,  172 

IB                                               Lucifer  diK^iute,  'M\H 

citnL-eale^l  pregnancy  in,  171 

|H                                            Lungs,  inflation  of,  in  siill-born  children, 

cruelty  in,  lll4, 170 

■                                                          U4 

durufw  in,  170 

■ 

Lye,  eoneentraled,  359 

extriict?;  fmm  Xcw  York  lawR,  163,164 
inj|j<iiencL'  in,  lfi\  ItW                                 , 

■ 

Mai>^i;:  Ihhh  for  insane.  diRWt  of,  228 

of  hiisltiiiiil,  107 

■ 

Stnte  aKylimw  for  iji«une,  228 

fif  wife,  lliW 

■ 

Male  fern"  ti2;J 

ini^aniLy  in,  160 

^H                                                  ttterility  in,  124 

menial  iiitn|«u'ily  in,  172 

il  ^B                                              Malingimnp,  17 

miHccKenalio?!  in,  172 

■■^^^L^                                    MnlprtieliL'o,  174 

uncliiisiiiy  in,  172 

^^■^^^^|bI                                                 aiieHtlitftiLii        176 

undue  inllui'nce  in,  170 

^^^^^^^^|l                                           Ininlen                       175 

venereal  di«enwe  iti,  172                              1 

^^^^^^^^^1                                          C'liriHttun  f^ienco  in,  180 

voluntary  copulu  In,  171 

^^^^^^^^^1                                                                       IHO 

annulment  of.     S.-e  Mntritnoninl  netiont. 

^■^^^^H 

roneeated  jm'jrnaney  at  timr  of,  171 

^H^^^^^^l                                     di'iul)  iif  iJt>rciKbm  to  suit  in,  180 

coiifiiiii<>n  of  laws  cnniinlling,  161,  162        J 

^^I^^^^^H                                             dtwa^i^ 

consent  to,  of  insane  jjcrxon,  169                    | 

^H  ^^^^^1                                          eiTnrs  of  judgment  in^  176 

of  intoxicnle<i  |>erhon,  169                          i 

^^M  ^^^^^H 

cruelty  in,  170 

^^■^^^^^H                                          exainimitioii  of  pltiintifT's    persoQ  in. 

duresw  in,  170 

H^^H 

from  lepil  slJindiMiinl.  161 

^^^^^^^^1                                          exhibit  of  limb  iik                   177 

nicnta!  inrapaeily  in,  172 

^^^^^^^^^1                                             failure  to  cure  not  prnnfnf,  175 

ini^t'jetMijitinn  in,  172 

^^^^^^^^1 

iiniliaHtiiv  in,  172 

^^H^^^^^^l                                          lack  nrtikill.  |ircH>rof,  177 

iindia.'  iiifluuuce  in,  17l> 

^^^^^H                                          laws  KoTeming,  174 

void,  UW 

^^^^H                                       liability  of  one  not  rogiikr  pliYHician, 

voidable,  363 

^^^H 

Toliinlary  ct^pula  wilhf>ut  legal,  171 

^^^^H                                          mental  »^pacitT  of  yiatient  in,  178 

Mnrwh-Rnaj  666 

^^^^^H                                         mesmerism  in,  1 80 

Marsh's  upiianittiK  for  arsenic  test,  420 

^^^^^H                                                                in,  IHD 

ni*«htitti,  421 

^^^^^H                                             Morri8unirtiii         180 

tesl  ftjf  nniintony,  437 

^^^^H                                         nctcsitity  for  alxirtion,  179 

for  arsenic,  4:Jl) 

^^^^H                                         neglim^-nre  in,  174,17') 

Maryland  lawn  for  inKine,  digest  of,  230 

^^^^^H                                                  niirHe  in, 

Stale  aM'lnnw  for  infiane,  •^> 

^^^^^H                                             of  [Client        178 

MbkIc  of  pregnancy,  56 

^^^^H                                         reHponttibiliry,  if  defendant  if  not  pby- 

MaKSJiehusf  tl.i  bwi  for  inwine,  dig»<t  of,  232 

^^^^^H 

State  asyliinis  for  inmnc,  2152 

^^^^H                                          in  extent  ^tftcmtions  179 

MaHtnHKition  a»  cnu^e  of  impotence  in  the 

^^^^^H                                                 in  tmnNrerrt^l  rase.  178 

male,  120                                                   , 

^|l  ^^^^H 

Malches.  lucifer,  S(-.4 

^|l  ^^^^^H                                         wx  no 

safely,  3(U 

^||  ^^^^^H                                            nchiK)!  of  inu(li^in(>  in,  177 

Maternal  iniprctwion,  effect  of,  on  offijpring, 

^|l  ^^^^H|                                       under  conimct  1o  curt',  17P 

73 

^HM^^^^^B                                         nnlicetiMetl  |>hyNiri]iii  in,  179 

Malrinioniul  actionn,  defense  to,  164 

^fl^^^^^^^^                                                        sei-vire«i  in, 

jrronndf.  for.  164-173 

^^^^^^^^^^^^                          oriminnl,  Itisliop'ei  rule  oovcrin^,  181 

access  in,  172 

^^^^^^^^^^^^^^k                               roiirt  tlfi-iMjoiiK  eoncerninf;,  183,  184 

ailiiltury,  IM 

^^^^^^^^^^ 

bi^niy,  164 
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Hatrimonial  actions,  grounds  for,  cruelty, 
IH  170 
duress,  170 
impotence,  165 
insanity,  169 

intoxication  at  time  of  marriage^  170 
mania-jl-potu  at  time  of  marriage, 

169 
marriage  under  undue  influence,  170 
mental  incapacity,  172 
miscegenation,  1^2 
pregnancy,  concealed,  at  marriage, 

171 
unchastity,  172 
venereal  disease,  172 
voluntary  copula  under  oral  mar- 
riage contract,  171 
New  York  laws  coveting,  163 
Mayer's  reagent  for  alkaloids,  452 
Meadow-safTron,  474.     See  also  Ootehieum. 
Meat,  boric  acid  in,  test  for,  376 
Mechanical  irritants,  death  from,  767 
examination  for,  772 
fatal  dose  and  period  of,  771 
mode  of  action,  769 
postmortem  appearances  after,  772 
symptoms  of,  //O 
treatment  for,  771 
irritation,  cases  of,  773 
Meconic  acid,  crystals  of,  505 
detection  of,  505 

in  morphin  and  opium  poisoning,  505 
Melancholia,  real  and  feigned,  differential 

points,  32 
Menstrual  stains,  753 
Menstniation,  cessation  of,  48 
feigned,  45,  49 
vicarious,  49 
Mental  incapacitv  in  matrimonial  actions, 
169 
in  marriage  and  divorce,  172 
Mercurialism,  393 
Mercuric  chlorid,  390 

tests  for  tin,  439 
Mercurous  ehtorid,  389 
Mertninr,  389 
chronic  poisoning  from,  393 
postmortem  appearances  after,  394 
treatment,  395 
detection  of,  397 
distribution  in  tiwues,  397 
in  urine,  398 

quantitative  determination  of,  398 
separation  of,  397 

ny  electrolvsis,  398 
tests  for,  395 ' 
Mesmerism  in  malpractice,  civil,  180 
Metaphysics  in  civil  malpractice,  180 
Methane,  666 

Methemoglobin,  spectrum  of,  736 
Methyl-alcohol,  534 
detection  of,  537 
&ta]  dose  of,  536 
period  of,  536 
symptoms  of  {xiitioning  by,  535 
treatment  in  poisoning  by,  537 


Methyl-pyrocatechin,  600 

Michigan  laws  for  insane,  digest  of,  234 

State  asylums  for  insane,  234 
Microscopic  examination  of  blood,  739 

of  blood-cells,  technic  of,  745 
Microspectroscope,    technic    for,    Richard- 
son's, 738 
Milk,  boric  acid  in,  test  for,  376 
Millard  case,  711-713 
Miller  on  cadaveric  imbibition,  716 
Minnesota  laws  for  insane,  digest  of,  236 

State  asylums  for  insane,  236 
Miscarriage,  definition  of,  91 
Miscegenation  as  ground  for  divorce,  172 
Mississippi  laws  for  insane,  digest  of,  238 

State  asylums  for  insane,  238 
Missouri  laws  for  insane,  digest  of,  240 
Mitscherlich's  test  for  phosphorus  369 
I  Moltedo,  Ageno,  and  Granara  on  cadaveric 
j  imoibition,  710 

j  Molvbdic  acid  test  for  morphin  and  opium, 
I         '        500 
Monkshood,  458.     See  also  Ac<miU. 
Monorchid,  79 
Montana  laws  for  insane,  digest  of,  241 

State  asylum  for  insane,  241 
Moming-sickness  of  pregnancy,  56 
Morphin  and  opium,  485 

cases  of  poisoning  from,  492 

chronic  poisoning  by,  488 

deposition  in  body,  506 

description  of,  48o 

detection   in  body  after  long  periods, 

507 
failure  to  detect,  507 
fatal  dose  of,  489 
period  of,  489 
in  feces,  606 
in  urine,  506 
maximum  medicinal  doses  for  adults, 

490 
meconic  acid  in,  505 
postmortem  appearances  after,  496 
quantitative  estimation  of,  504 
separation  of,  from  tissues,  503 
symptoms  of  poisoning  by,  487 
tests  for,  497 

treatment  of  poisoning  from,  490 
crystals,  502 

tests  for,  fallacies  in,  from  ]mtrefaction 
products,  691 
Morphinism  as  cause  of  impotence  in  the 
male,  119 
j  Morrisonism  in  civil  malpractice,  180 
I  Motion,  paralysis  of,  feigned,  38 
'  Mouth  in  arsenic  poisoning,  411 
I  Multiple  pregnancy,  77.      See   Prtgnancy^ 

mttlllplf. 
:  Muriatic  acid,  350.     See  also  Jljfdrochloric 
1  ariti. 

Muscarin,  538 
symptoms  of  {misoiiing  by,  529 
tcHts  for,  529 
Mushroom  i>oisons,  527 

cases  of  poisoning  by,  530 
Mytilotoxin,  680 
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^^1                 ^^^^^^1                KvniptoniK  of  poii*oTiinfi;  by,  hSS 
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^H                 ^^^^^^m                tCHtK  nnd  (IcteclioD,  58K 

North  ran)lina  asylunw  for  inmne,  266 
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laws  for  iasane,  2(>ti 

^H                 ^^^^H             Xiirt'otics,  use  of,  in  rapo,  137 

North  Dakota  lan.<4  for  insane.  2(iS 

^H                 ^^^^^B             NutLsui  in  pregtiunry.tiO 

State  Hsyluin  for  inwine,  2t>8 

^^B                 ^^^^^H             NetiniKlut  l»nK  Tor  inHanu,  digest  of,  242 

NiittaU'N  experinientM  witb  hhxxi,  7oO 

^^^H                 ^^^^^H                Stulc                 for  iiiMine,  242 

Niix    vomica,  iiviiiptorux  of  poi.soning  bv, 
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OctiER'fl  nielhud  of  examination  for  mineral 
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])obionH,  320 

f)hio  InwB  for  insane,  209 

K^^l           1    ^^^^^H                 State                      in>4»np,  244 

.State  ar*vlunm  for  inr^ine,  269 

^^^H^mmJ    ^^^^H             New  Harii't);4liirL'  laws  for  iriKnne,  diiKttt  of. 

Oil  of  hitter  alninnd,  oSl 
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of  uiithun^',  GO(f.     See  aleo  SiirobmKnf, 

^^^^^^^1                                           Stfltc  itsyliimH  for 

Oleamkr,  ti-Jl 

^^^^^^^1                                 New  Jerspv   Ihwa    for    insiuie,   digest    ofj 
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^^^^^H 

( >lenni  pliiiHphoralum,  364 

^l^^^^^^l                                           8lat4*  usyliims  for  insane,  247 

ricini,  628 

^■^^^^^^1                                      New  York  lau.t  for  iiisune,  di^i<r«t  of,  24S 

tijflii,  028 

H  ^^^^^1                                              lawH  for  niiirriiipe  aiu)  divorce.  lO^i 

Ophlhahiii:^  ^>norrbeal,  155 

H  ^^^^^1                                          .State  noyliinM  for  iiisune,  218 

Opiian,  480.     See  also  Moj-pfiinand  opium. 

■  ^I^^H                                  Nicolin,  009 

OreRon  laws  fur  in^ane,  270 

pB  ^^^^^B                                         ^  cause  of  ini]ii)tei!re  in  ninli-,  120 

State  asylum  fur  in-yint*,  271 

I^H                                    and  ptoniains  "01 

OrBla  on  imbibition  of  poisons  tKKtttnortem, 

I         ^^J^B                                      clitMuival  ti-sift  for,  ■'ilO 

708 

■A  IH^^^I                                         poiFtfinni^  fnini, 

C)rfila'»  method  nf  examination  for  mineral 

H  ^^^^^1                                    pOKtinoriein  up]icttmn<'(.^  tifter,  filO 

poisons,  :i22 

^1  ^^^^^^1                                         HepamliKn  froni  iJM'iit^,  ulr,  dll 

Orgnnic  poifionn,  detection  of,  330.    See  aim 

^H^^^^^^l                                         symptoitiK       poisordn^,  oO^ 

Poittmtx,  onfinnr- 

IH^^^^^^I                                         trratirii-nt        ;vni^<>nin^  l>y,  ^lO 

Orpimcnl,  arsenic  in,  132 

IH^^^^^^I                                     >'i^htshMd4.v  di-.'i4||y,  4tj2.    >hh'  uIm*  Afmpiu. 

<  >rth(ihydroiytK?n&ii<'  acid,  603 

^M^^^^^^M                                    Niter,  374.     .Ve  al-u)  Potu&stum  nitnUr, 

Os,  eitL'nml,  after  duiivery,  82 

■I  ^^^^^1                                Nitric 

internal,  after  delivery,'s2 

II^^^^H                                             detei'tion  of,  ^0 

Hppearanec  of.  after  deliverv,  in    the 

B^^^^l                                             fatal  d<xe  of, 

dead,  84 

■^^^^1 

Ovnries,   absence   of,  oa  cause  of  HterilUr, 

^^^^^^^^H                                           Hoo 

n\>                                      1 

^I^^^^^H                                          potMtnin^,    poetniorlem      np[»eaninc«« 

nidirnenlary,  as  cause  of  sterility,  149 

Oxnlaies.  sohi'ble,  35;J 

II  ^^^^H 

Oxnlie  acid,  :in3 

11^^^^^^                                             treatment  <>t.  'Mfi 

detection  of  3ofi 
fatal  dose  of,  35.J 

^H^^^^^^B                                          proftertie.t  of,  :^8 

■l.^^^^H                                          test  for                   477 

i)eHod  of,  355 
poistminp,     postmortem    appeamnew, 

^m  ^^^^B 

Hh^^^^H 

3">6                                                            , 

BI^^^^^H                                         pcnixid, 

symptoms  of,  354 

Bl  ^^^^1                                  Nitrohonzenc,  606 

ttvatnient  of.  355 

HI^^^^H                                                       of,  ^K)8 

pp(»i>erlies  of,  353 

■I  ^^^H                                      fatal  dor^>  (if, 

teats  fur,  35fi 

■I^^^^H                                   phy.ilolofni-  iv'tinn  of,  606 

Oxygen  bottle,  656 

II  ^^^^^H                                      poKtmorU'in  tiudingx  after,  608 

Oxyhemoglobin,  KiM'elmm  of,  735 

HI  ^^^^H                                     1inipertit*rt 

HI  ^^^^H                                      nyn)ptoni«i  of  pniHontnL'  ^y,  1)07 

Pacini's   liquid   f4ir  microecopie  examina- 

HI^^^^^H                                       (resittiient        pois«inin>;  hy,  i>08 

tion  <«r  hUH>d,  747 

HI^^^^^H                                  Nitroj[r(vn 

I*ain,  feigned,  38 

Manrikopf  te*il  in,  38 

HI^^^^^H                                 Nitrn^lvi'iTin, 

^^^^^^^^H                                     fHtiil  d<>M<  and  ^lerirtd  of,  572 

Panidisi"  kiis,  675 

^^I^^^^^H^ 

pBr)ihyiIr(Himinric  acid,  693 

^^^^^^^Hj^^^                         physinlnpc  uctton       571 

Paralivdroxvphenvl-propionie  acid,  693 

^^^^^^^^^^^^ 

Para  Ulehyd,"  546 

^^^^^^^^^^^^^^k                                              |K>isnning 

detcctif*n  of,  54R 

^^^^^^^^^^^^^^^ 

fadil  il^wt'  und  (wriod  of.  547 

^^^^^^^^^^^^^^B                  Nitroiniiriatic  acid,  35S 

IK»stiTiorleni  upjiearaucew  iifler,  547 
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Fimldehyd,  properties  of,  547 

^mptoms  of,  547 

treatment  in  poisoning  by,  547 
Paralysis,  liysteric,  40 

of  motion,  Babinski  reflex  in,  40 
feigned,  38 
Paranoia,  real  and  feigned,  33 
Paris  green,  arsenic  in,  432 
Partus  serotinus,  65,  69 
Paternity,  73 
Pederasty,  143 
Pelvis,  rachitic,  as  cause  of  impotence  in 

woman,  149 
Perns,  abnormalities  in  corpora  cavernosa 
of,  as  cause  of  impotence,  118 
as  cause  of  impotence,  146 
size  of,  as  cause  of  impotence,  118 

double,  us  cause  of  impotence,  118 

effect  of  pederasty  on,  143 

epis])adias  of,  as  cause  of  impotence,  118 

fracture  of,  145 

hypospadias  of,  as  cause  of  impotence, 
118 

imperfections  of  form,  as  cause  of  impo- 
tence, 118 

phimosis  of,  as  cause  of  impotence,  118, 
146 
Pennsylvania  laws  for  insane,  273 

State  asy]un}s  for  insane,  273 
Pennyroyal  as  abortifacient,  93 

oil  of,  636 
Perforati<m  of  uterus  in  criminal  abortion, 

93 
Perineum  after  labor,  82 
Petroletim,  532 

detection  of,  ^4 

fatal  dose  and  {wriod,  533 

postmortem  appearances  after,  534 

symptoms  of  ]H)isoning  by,  532 

treatment  in  |M)isoning  bv,  533 
Phallin,  5:tO 
Phantom  pregnancy,  47 

tumors^  24 
Phannaoists  and  druggists,  distinction  be- 
tween, 776 

and  their  agents,  responsibilities  of,  776 

not  <^ualiHc<l,  78;^ 

quahtioations  of,  777 

responsibilities  of  assistants,  784 
Pharynx  in  arsenic  poisoning,  411 
Phenacctin,  614 
Phenol,  692 

Phimosis  as  cause  of  impotence,  118,  146 
Pho«phinc,  'Mt-i 

lest  f(»r  ph<>sphonis  371 
PhoHphonii)Ivbdic   acid   reagent  for  alka- 

loi<]s,  452 
Phosphorus,  3*>3 

detection  of,  369 

fatal  dose  of,  366 
|>eriod  of,  'M\6 

necrosis,  36H 

phosphorescence  of,  in  hydrr^pen,  371 

poisoning,  chronic,  368 

post  mortem  appearances,  367 
•      symptoms,  364 


[  Phosphorus  poisoning,  treatment  of,  366 
i      postmortem  recognition  of,  372 
preparations  of,  364 
properties  of,  364 
quantitative  estimation  of,  372 
red,  364 
terhydrid,  364 
tests  for,  369 
Phosphureted  hydrogen,  364 
Picric  acid^  604 

detection  of,  606 
fatal  dose  of,  605 
reagent  for  alkaloids,  452 
!         symptoms  of  poisoning  by,  605 
I  treatment  in  poisoning  by,  605 

I  Pierotoxin,  636 
detection  of,  638 
fatal  dose  and  period  of,  637 
postmortem  up{>earances  after,  638 
pro[)ertie8  of,  <ijl>6 
symptoms  of  poisoning  by,  *Jii7 
tests  for,  638 

treatment  of  poisoning  by,  ti38 
Placental  bruit  m  pregnancy,  51 
site,  apitearance  of,  after  delivery,  in  the 
dead,  84 
Plomb  de  fosses,  672 
Plumbism,  383 

Plumbum,  381.     See  also  Lead, 
Pneumatophore,  655 
Podophyllum,  630 

Poisoning  and  diseases  simulating,  differen- 
tial diagnosis,  307 
by  diseased  mctits,  685 
by  ptoinains,  678 
by  vegetable  fiMxIs,  678 
condition  of  hlood  as  sign  of,  316 
Cfmgoslion  of  s]>inal  coni  as  sign  of,  316 
diagnosis  of,  306 
diseases  simulating,  306 
enteroclysis  in,  314 
fatty  degenerations  as  signs  of,  316 
feignwl,  44 
from    nitric   acid,  347.     See   also  yUric 

arid. 
from  oil  of  vitriol,  342 
from  sulphuric  acid,  342 
fulness  of  brain  vessels  as  sign  of,  316 
hyjKxienntH^lysis  in,  314 
|xistmortcni    cxaminatitm     in    aises    of, 

315 
rapiil  decomixwition  as  sign  of,  316 
redncw*  of  stomach  ami  bowels  as  sign  of, 

316 
rigidity  of  muscles  as  sign  of,  316 
treatment  of,  308 
Poisons,   ulkaloidal,   447.     See  also  Altn- 
loitlit, 
antidotes  for,  310 
chemical,  311 
jihvsiologic,  313 
universal,  312 
avenue  of  entranct*  of,  into  circulation, 

303 
classification  of,  301 
Kahutoau's,  302 
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Puta§eiuni  hydroxid,  fatal  period,  369                1 

■  ^K«         '.^^^^^1                 etirrtisivt-,  :iMi 

[KiLsoning,  j>nMUiiortoin  appearances,  359 

■  H         l^^^H 

jiyniptoniH  of,  358 

H  ^H               ^^^^^M                detinilion  of,  29f) 

prejuuulioiiM  of,  368 

U  ^H               ^^^^^^1                                           '^^^ 

liroiKTiifs  of,  358 

U  ^M              ^^^^H                 tonu  of,  302 

te«tj*  for,  3oit 

|H  ^H                J^^^^^^l                   f<il»enu», 

i*xlid  test  for  lead,  387 

^^^^^^1                 hemlock,  478 

for  nicrcurw  31*7 

^^^^^B                 inllueiuv  of  u^e  <in  action  of,  304 

for  silver,  'M^\ 

^^^^^^1                      of  diM'iiMf  cm               of,  SOo 

merciirii'  iodid  rengenl  for  alkaloids,  452 

|^^^^^H[                    of  habit  on  aoiion  of^  :io( 

nitnite,  374 

^^^^^^1                    of  idiu?«yiK'ra:4y  un  aelion  of,  304 

tlelectjon  (tf,  374 

^^^^^B                    of  tolerance  on  action  of,  305 

fatal  dojH%  37-i 

^^^^^P                 inorgunio,  340 

I)eriixl,  371 

^^^^^                 irrilaiil,  363 

•iviuptonis  eif  [K>ii((>ning  fnnu,  374 

^^^^^HH 

tiwtH  for,  374 

^f^^^^^^H 

treatment  in  poisoning  from,  374 

^I^^^^^H                                      minenil,  cxaniinntion  for,  322 

penunngaiiate    in    mor^ihin    and   upiam 

^H  ^^^^^^1                                               Fre.-^-iiiiLs  ami  IinlK>'H  m«thodf  324 

jx^isoninp,  4in 
test  for  oxalic  acid,  '^yi\ 

^H  ^^^^^^1                                              GaiitiorV                 IVJ3 

^l^^^^^l                                                  itg'wrn  inethud,  320 

Pre^aney,  nUlomtnal,  Mgii»  of,  64 

H^^^^H                                              Oililu'^ 

antenu]ilial,  Hti 

^^^^^^1                                              Kcin8<-hV 

bladder  in,  51 

^^^^^^^H                                      neot>3»siiy          t-xhibiting  when  toumi  in 

cen-ix  in,  52 

^^^^^^^H 

rhlniiKniala  in,  56 

^^^^^^^^H                                      orgaiiii',  exuiuinutiim  for,  330 

eonoealetl,  oi* 

^^^^^^^H                                               Dragt^ndurfl's  metbiMl,  33] 

ut  lime  of  marriage,  171 

^^^^^^^H                                                      Ilainei^'  [DodttiL-ation  nf,  334 

diagnosis  <»f,  5.H 

^^^^^^^H                                               Il«»()j^rsiLnil  fnitlwuod'H  method,  3^^) 

dis{i(>*«iti<ii)  in,  change  of,  57 

^^^^^^H 

diinition  of,  fi5 

^■^^^^H                                              StaM  )tto  nielhtxl,  330 

eytimatcJ  fixmi  ilnlc  of  coitus,  66 

^H^^^^^^l                                                  I't-lur  :iiid  Knliuanirh  niethnd,  331 

from  (htU>  of  ijiiiekenin^,  67 

^H^^^^^H                                       pofltmorti'in                      uf,  708 

from  liiKt  meiHlriiation,  6t> 

m^^^^^l                                   reiiii>vul  i<r,  froni  Htonmch,  308 

in  animals,  <1H 

■  ■^^^^^H                                         Be[>iiniiiun  uf,  1>v  di:ilyf«is,  33t) 

htiJtiNtic^  nhowinjr  irregiilaritieH  in,  70 

HI^^^^^H                                       ffyHlemic  efTrrts  iif,  314 

time    limiiH  iilli>wrd  in  Tuious  muiv 

■l^^^^^l                                       vtrnlence  of,  in  8<ilutinn  and  solid,  303 

tries,  <»0 

Hl^^^^^l                                          voliitile,  wjwnilinn 

feipned,  44.  59 

Hfl^^^^^H                                     Pop])y,  -IXn.     SiH*  itlM>  Mm-phin  ami  nfiium. 

felal  brtut  in,  5() 

Hl^^^^^l                                Postinonem 

heart  mnntM  in,  56 

HB^^^^^H                                              eviilcnres  iilTnnUs] 

Nboi'k  in,  oH 

H     ^^^^^H                                           micnt-scopic  and    IxH-tenologic  cxami- 

in  ihr  dcnd,  (!1 

H     ^^^^H 

moles  in,  01 

H     ^^^^^H                                           presc*r\'ati(tn  uf  orj^ini^  fur,  315 

iil<erinu  contentti  in,  61 

■     ^^^^H 

la If,  ofl 

H     ^^^^^H                                       imbibition  nf  {>oif<onK,  TOA 

lepal  aspectft  of,  46 
Icukorrlien  in,  52 

H     ^^^^H                                   Potmth,    cauKtic,  358.     8i<e  niso    Pbtamum 

H     ^^^^H                                                      h^miifl 

mnsk  of,  5<» 

H     ^^^^H                                   Pntawtiiim'hirhromute,  440 

miilliple,  14 

H      ^^^^^H                                          hinoxniute,  ^A 

nausea  in,  5t» 

H     ^^^^H 

or)]viirtiinit\'  of  accesf)  in,  89 
jilr.niioui,  47 

■     ^^^^1 

HI^^^^H                                              detection 

pn^'iK'iniis.  50 

■l^^^^l                                                    dcKte   373 

presumption  of  access  in,  89 

^|l^^^^^| 

prill ntrted,  CO 

HI^^^^H                                           IHistrnortem  appeamncefi  after,  374 

sill'  of  child  a»*  factor  in,  69 

^fl^^^^^l                                           Irvntmeiit  nf  poi'<onin^  by,  374 

salivation  in,  57 

HI^^^^H                                          chrniimto  test  fnr  barium,  \Ah 

shurtenc*],  72 

■■^^^H                                                  for  lead,  38H 

fiijm>(  of,  47 

^■l^^^^^l 

l«illoltcment,  53 

^fl^^^^H                                       ferrocynnirl  te^X  for  onp]>cr,  401 

ReccariaX  57 

^■^^^^^                                            for 

i-ardiac,  57 
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fptnl  mnvement,  55 
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general,  5t> 
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(iiNKlell'ft,  52 

^^^^^^^^^B 

Hecni^!;,  62 
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Vregtuincy,  si^ns  of,  Hick's,  51 
Jacquemin's,  51 
mamma  ry,  57 
uterine,  48 
vagina  1,  51 
size  and  weight  of  fetus  at  various  stages 

of,  72 
umbilical  souffle  in,  51 
uncunsciows  60 
urinary  changes  in,  56 
uterine  souffle  in,  51 
vaginal  pulse  in,  52 
vomiting  in,  56 
Prepuce,  tight,  as  cause  of  sterility,  147 
Prescott  sejMiraling  device,  335 
Prescription8,  dangerous  abbreviations  'in, 
782 
errors  in,  782 
nature  of,  781 
Producer  gas,  664 
Prola^us  ani,  feigned,  22 
Proprietary  drugs,  781 
Prostate,  calculi  in,  as  cause  of  sterilitv, 
147 
hvpertrophv  of,  as  cause  of  impotence, 

147  * 
inflammation  of,  as  cause  of  sterility,  148 
Proteid'toxins,  jmisoning  by,  680 
Proteus  vulgaris,  684 

cases  of  poisoning  by,  683 
Prussic   acid,  573.    See  also  Hydrocyanic 

acid. 
Pseudocyesw,  17 

Psychic  ca»wo8  of  impotence,  146 
in  male,  121-123 
elements  of  sexual  desire,  121 
Ptomains,  678 
and  atropin,  703 
and  colcnioin,  705 
and  coniin,  699 
and  delphinin,  705 
and  digitalin,  704 
and  morphin,  691 
and  nicotin,  701 
and  strychnin,  702 
and  veratrin,  704 
in  toxicology,  691 
seninition  of,  337 
Haines'  method,  337 
Kip|>enherger'H  method,  338 
Pulmonary  ajioplexy  in  new-bom,  114 
Pui^tives,  anthratt-nc,  (>2t> 
jalapin,  630 

treatment  of  poisoning  by,  t)32 
oils,  6;J7 
vegetable,  627 
Putrefaclivi'  produotA,  separation  of,  from 

vo^'tablt'  alkaloids,  707 
Putty  powder,  439 
Pynx^tet-hin,  (W)() 
I^rogallol,  r>00 
detectitm  of.  601 
fatal  dow  of,  601 
postmortem  findings  after,  601 
symptoms  in  |MUNoning  by,  (UK) 
treatment  in  }Mtisoning  by,  601 
Vol.  II.— 51 


Quick  ENiNu  in  pr^^ancy,  55 
Quicksilver,  389.    ISee  also  Mcreuty. 

Rabutea's  classification  of  poisons,  302 
Radiographs,  admissibilitv  of,  as  evidence, 
186 
as  evidence,  court  decisions,  187,  188 
errore  of,  186 

liability  to  errors  in  interpreting,  188 
Ragtsky's    apparatus   for  detecting  chloro- 
form, 560 
test  for  chloroform,  560 
Ranvier's  liquid  in  microscopic  examina- 
tion of  blood,  747 
Rape,  127 
aosence  of   physical  evidence  of  resist- 
ance m,  135 
age  of  consent  in,  139 
ca]>aoity  of  male  to  commit,  127 
consent  in,  127 

consent  of  woman  under  alcoholic  influ- 
ence, 136 
death  after,  139 

delinititm  and  limitations  of,  127 
during  hypnotic  slate,  138 
during  unconsciousness  of  victim,  137 
false  accusations  of.  137 
fraud  as  means  of,  136 
gonorrhea  in  victim  of,  134 
hymen  in  consideration  of,  128-133 
impregnation  from,  139 
moral  force  in,  136 
on  children,  causes  of,  139 
false  awusations  of,  137 
on  idiot,  imbecile,  or  insane  person,  139 
physical  evidence  of  force  used  in,  135 
presence  of  semen  about  victim's  genitals 

m,  133 
signs  of  violence  on  person  of  ravisher, 

136 
uncons(*iousnesB  of  victim  in,  136 
use  of  narcotii*H  in,  137 
venereal  disease  in  mvisher,  135 
in  victim  of,  IM 
Ratsbane,  406 
Realgar,  arsenic  in,  432 
Reduction  test  for  arsenic,  415 
Reese  on  cadaveric  imbibition,  717 
Reinsch's  method  of  examination  for  min- 
eral poisons,  328 
test  for  antimony,  4li6 
for  arsenic,  418 
for  mercury,  396 
Renal  disease  as  cause  of  impotence  in  the 

male,  119 
Resorcin,  600 

Respirator,  safety  hood,  655 
Respiratory  act  of  fetus  in  infanticide,  111 
Rheumatism,  feignetl,  42 
Rhode  Island  laws  for  insane,  275 

State  asvlum  for  insane,  275 
Rhubarb,  629 
Rhus  radicans  632 

tuxio<Klendnm,  t>32 
Richaitlstm's  liquid  for  mioroHcopic  exami- 
nation of  blood,  747 
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^^^^^1                                          Koiiiniii  |)HiMKl(.K!»cia,  642 

Sexual  exhibitiuu,  143                       ^^^^^^^ 

^^^^H 

imjuitence,  J 17 

^^^^^H                                          KinigurN  uiul  GinlwfHxl'B  nietbtK!  of  cxaiiii- 

interctiur^ii.'  an  cause  of  tm]JOteaee  in  tlie 

^^^^^H                                                         ualion  for  oi^jnU*  {K^itiuns,  3110 

male,  120 

^^^^^(                                         Itdntgen  niv!«,  mlvanec!)  in    kauwledgu   of, 

oflienj*s,  unniitnral,  141 

^^^HL_ 

inccKt,       jwycho-physiologic       laws 

^^^^^^■H                                       burnH  from, 

HKaiuHt,  141 

^^^^^^^^H                                             L'onitmn-d  with  Hiin'bumfi,  189 

SUver,  380 

chronic  piuwuiinp  from,  380 

^^^^^^^H 

cyaniti.  cryt-taU  of,  580 

^^^^^H                                       uf.  190,  nil,  Ida 

extraction  of,  from  atomach  conlcnU,  381 

^^^^^^^H 

nitrate,  'Mt 

^^^^^^^H                                         deue'ripttiin  uf,  185 

tuevt  forarsenie,  mianlilalivo,  425 
for  liydrtx'hKine  acid,  352 

^^^^^^^^H                                         luiri]          MifL  tiibcfl  for,  100 

^^^^^^^H                                          hnw  obtained,  18-5 

for  oxalic  acid,  35(> 

^^^^^^^^H                                         buw  iiMxl,  185 

tcKtP  for,  381 

^^^^^^^H                                          influence  of  tube  in  oatisine  deimatitts, 

Simpson,    Nnnny,   case   of   criminal    mal- 

^^^^H                                  m 

nractiec,  183 
SimnliitiHl  aflectionit,  19 

^B^^^^^^H                                          lualpraciice  muiU  artMiii^  fixtm,  189 
|b^^^^^^h                                          mcdii-olegiil  rt-Jatiiiits  nf,  IHo 

Skatol,  0V)2 

IB^^^^^^H                                          KUindiirdiuilini'i  iifnuuhodH  in,  189 

('c^lf^^-reactionH  of,  093 

^^^^^^^^H                                          j^unirnnry  (iF  knowledge  of,  192 

Skiagraphs,  180.     See  also  BadiorpvphtL 

^^^^^^H                                  K(>iig[i  on 

Sleepy  feipme<l,  41 

^^^^^^^H                                  Raui«iu'u  liquid  in  microscopic  examination 

Snow  on  the  mnnntain,  f^i 

^^^^^^^^^^1 

SckJh,  caustic,  35lt.      (^ee  also  jSorfi«m  Ay- 

^^^^^^^^H                                  Habner'8  le.si  for  mrbon  monoxid,  600 

tir>£i*i. 

HH^^l 

washing,  300 

^IIH^^H                                  Sapety  hood  reiiipi tutor,  6od 

Sodium  carbonate,  360 

1                 ^H                                  Hal  prunelle,  374 

hvdinte,  359 

1 ^H                                      Kxla,  360 

hvdroxid,  359 

^^^^^^H                                  Bulicylic  acid,  tUlS 

"detection  of.  360 

^^^^^^^^H                                  Sulivation  of  prefniAncr,  57 

fatal  dow,  360 

^B^^^^^l                                  i-^ilkuwt^ki*s  tent  for  cnrUin  monuxid,  6C0 

|ieri(Hl,  3<]0 

n^^^^l                                  ^^]oI, 

poisoning,     postmortem     appeamnccs 

H^^^^H                                  Siili       lemon,  ^3 

after,  360 

H^^^^H                                   ^ll,  spirit  of,  350.      See  also  Uydrwhhric 

FVinplfiinH,  3tM) 

HH^^^^^^I 

trt-alnient  of,  3(KI 

^■^^^^H                                Saltpeter,  374.    8lc  also  Potamium  nitratf. 

properties  of,  360 

^H^^^^M                                  Salia  of  ulknlinv  iii«lal»,  373 

tests  for,  360 

^H^^^^^^l                                     Snntnntn, 

tiiUKState  tesl  for  Hood,  731 

^l^^^^^l                                                     intoxication,  383 

Soils,  arsenic  in,  432 

H^^^^^^l                                   Suvin       aliortionH,  93 

Sonneiischein's  qttantitatire  teat  for  pho»> 

H^^^H 

pSiortLs  372 

ll^^^^^l                                Sehaer's  modified  piiviaciini  test  for  hIo(»d^ 

SoiifHe,  cardiac,  51 

n^^^i 

umbilical,  in  pregnancy,  51 

II^^^^^H                                   Sc'heele'H  green,  nrNonir  in,  432 

uterine,  in  prcurmncy,  51 

■I^^^^H                                   Si-hi'mlx'in'H  test  for  hydrocyiini(>  acid,  585 

Scmtb  Carolina  laws  for  insane.  277 

II^^^^H                                   Sc-houl  of  aH<dk'ine,  wluil  conHtitulCH,  177 

Sliitt?  a.Mluiiisfor  insane,  277 

II^^^^^H                                   Schweinfurth-g^'cn,  arsenic  in,  432 

South  iHikota  fl*<ylum«  for  iruane,  2j/ 

II^^^^H                                   ^-ifilica,  fci^Ticd,  42 

lawK  for  in>inic,  277 

HI^^^^^H                                      Helf-prixlure<l  injurie:*,  2G 

Spani.sh  fly,  61ti.     See  OirUkarida. 

IH^^^^^H                                   Semon  on  f^nita  s  of  victim  as  evidence  ^^f 

SiK'ctra,  735 

U^^^H 

S|wctroHcoiK?  examination  of  bliMnl,  (i5H 

^H^^^^^H                                      Seminal  eryntiiU,            7oM 

Spectroscopic  examination,  technic  of,  737 

BH^^^^^H                                       fluid,  biologic  lesl  for,  701 

leflL  fur  blood,  734 

BI^^^^^H                                           ccHifiHtcnoe  and  a[>|H-:imnce  of,  755 

Spennati»iria,  detection  of,  769 

II^^^^H                                          stains,  Florence  te^t  for,  75(> 

Spemjatozoiin,  human,  759 

Spinal  cnrd,  feigning  diseaflee  of,  41 

II^^^^H                                           location 

II^^^^^H                                           medicolegal  examination  of,  755 

in  |K>isoning,  36 

HM^^^^^H                                        veMJrles^    inflninmntion    of,   att   canae    of 

Spine,  curvature  of,  feigned,  30 

^H^^^^H 

Spirit  of  «ilt,  3.!iO.     Sec  alao  JJydrorhlvrk 

^^^^^^^^^^                                 Separation.     Si*e  Mtiirimonial  actions. 

iiritj. 

^^^^^^^^^^                           Senim-te^^t  for  blood,  750 

Spiritus  ammonijp,  361 

^^^^^^^^^L 

phi>^ipUt>ri,  3G4 

^^^^^^^^^^^^^                        Hex, 

vini,  537.     See  nlsi>  Efhyl-altokaL 

^^^^^^^^^^H                       Sexual  demure,  psychic  cleiuente  of,  121 

Stannunv  439.    See  also  3Vn. 
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StoB    method  of  examination  for  oi;ganic 

poi(K)n8»  330 
Stas-Otto  method  of  examination  for  or^K^^nic 

poiflons,  330 
Sterility,  117 
and  impotence,  differentiation  of  termts 

145 
definition  of,  117 
in  the  female,  125 
in  the  male,  124,  147 

from  aboenee  of  testes,  147 

from  atrophy  ofiestcrt,  148 

fnMu  nzoo8permatism,  149 

from  cicatrices,  147 

from  gonorrhea,  147 

from  f^norrheal  epididymitis,  148 

from  impotence,  147 

from  inflammation  of  prostate,  148 

of  seminal  vesicles,  148 
from  perineal  lithotomy,  147 
from  prostatic  calculi,  147 
from  stricture,  147 
from  tight  prepuce,  147 
ID  woman,  from  absence  of  ovaries,  149 
of  utenis,  149 
fit>m  altered  uterine  secretions,  150 
from  catarrh  of  utenis,  150 
from  gonorrhea,  150 
from  malposition  of  uterus,  150 
from  occlusion  of  Fallopian  tubes,  149 

of  uterine  cavity,  149 
from  rudimentarv  ovaries  and  uterus, 

149 
from  syphilu,  150 
Stibium,  43:i     See  also  Antimony. 
Stomach  in  arsenic  poisoning,  412 
in  poisoning,  316 
removal  of  [mison  from,  308 
Stomach-pump,  309 

with  funnel  and  exhaust^  310 
Stramonium     and     botulism,    differential 
points,  084 
symptoms  of  poisoning  from^  463 
Strangulation,  feigncti,  45 
Strassmann  and  Kerstein  on  cadaveric  im- 
bibition, 720 
Stria*,  abdominal,  in  pr^oiancy,  54 
Stricture,  tight,  as  cause  of  sterility  in  the 
male,  147 
urethral,  as  cause  of  sterility,  118 
Strophanthus,  620 
StrjThnin,  512 
and  ptomains,  702 
cases  of  (Kiisoning  by,  515 
deiMRtitinn  of,  in  IxKly,  522 
des(Ti|ttioii  of,  512  j 

detection    in    NkIv  after   Kmg    periixlH,  ; 

522  * 

<listini'tive  signs  of  ^Kfisiming  by,  513 
failure  to  detect,  523 
fatal  p(>riiMl  of,  514 
tpiantity  of,  514 
in  treatment  of  niorpliin  and  opium  ftoi-  ' 
S4)ning,  402  . 

mehing-(M>int  of,  521  | 

postmortem  ap[>earances  after,  515  | 


Strvchnin,  separation  of,  from  tissues,  etc., 
521 
symptoms  of  poisoning  from,  513 
taste  of,  518 
tests  for,  518 

treatment  in  poisoning  by,  515 
Sublimation  test  for  areenic,  415 

for  mercury,  395 
Sugar,  acid  of,  353.    See  also  Oxalic  atixL 

of  lead,  382 
Sulplionai,  564 
fatal  d<ise  of,  565 
period  of,  5(i5 
isolation  of,  5(>5 
physiologic  action  of,  564 
properties  of,  561 
symptoms  in  poisoning  by,  564 
treatment  in  [wisoning  by,  565 
Sulphur  dioxid,  674 
Sulphuric  acid,  detection  of,  346 
fatal  dose  of,  344 
period  of,  344 
local  external  effects  of,  342 
poisoning  from,  342 

postmortem  appearances,  345 
symptoms,  34:{ 
treatment,  344 
properties  of,  Ii43 
quantitative  test  for,  346 
test  for  barium,  446 

f<tr  lead,  388 
tests  for,  345 
Sulphurous  acid,  674 
Superfetatifm,  77 
Suppiwititions  children,  64 
Supi>ressi<m  of  urine,  feigned,  43 
Syphilis,  157 
as  cause  of  sterilitv  in  woman,  150 
Bofetas's  law  of.  l60 
Collet's  law  of,  159 
effects  of,  in  children,  159 
in  man,  158 

infection  of  wife  from,  158 
transmifHttm  of,  to  fetus,  158 
in  women,  159 
when  ground  for  divorce,  160 

Tan'Nic  acid  reagent  for  alkaloids,  452 
Tansy,  *»35 

in  alHirtions,  93 
Tartar,  cream  of,  375 

emetic,  A'X\ 

stibiated,  A'XK 
Tniwvm<m«i's  case  of  criminal  malpracdoe, 

IH3 
Tea  in  tn>iitment  of  mor|>hin  and  opium 

|Kjisonlng,  492 
Teichmiinn's  test  for  bl(NN],  729 
Tclegimy,  73 
TemlcmesB,  feigned,  38 

Mnnnkopf  test  in,  38 
TennertHi-  laws  for  ioKnne,  278 

State  asylums  for  insitne,  278 
Testi-s,  nliwnce  of,  tu*  (-anst'  of  sterility,  147 

atn»phy  of,  as  cause  of  sterility,  148 
Tela  mis,  feigned,  41 
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Totrtmal,  5GG 

'i 
Uterus,  inloi-ft-'rem-e  with,  a»  luwinMof  crimi- 

Texns law»  for  innane,  280 

nal  a^iortion,  1)3 

Suite  asyluiiw  for  inrane,  280 

malforraationaof,  aK  cause  of  impotence. 

Tin,  mi 

141* 

s\'niptonift  of  ptt'wfoning  from,  430 

maliHwilion  of,  a»  eauw  of  HteriUly,  150 
jwrforatitm  of.  afttr  crinunal  abortion,  93 

twt  for  uDtinicm^,  4;i7 

n  ^^^^^^1 

iMtii  fiti,  43M 

rndiiiifnUirv,  as  uiUMi  of  sU-rility,  Hy 

TincUin.-  Ill  intn,  441 

id^f  of,  dniing  inroluli4in,  H4 

ToliHCCn,  .Vftt.       Sco  lllf»0  SirtitiiK 

Tofselliiii  on  L-ndavcrouH  intbihition,  718 

Vagina  after  delivery,  82 

TiirJU'ulIiH,  ft'ifnie*!,  '2i) 

appraronei!  of,  afU'r  delivery  in  the  dealt]. 

Tnit^^'li  4>ii  miw,  400 

\        84 

Tuxlfoloirv,  21H) 

Vaginal  nipis  of  pruKiinnt-y,  ol 

TiilMuH.-jii,  144 

walls,  a)>fK'aniiH'<'  of,  in  viipnf,  13.3 

Trihvdmxvbt'nrune,  WK) 

Vav^iniMuofi  np-  auit*i'  of  impotence,  149 
Van  r>it'n'.s  Il?*1  fnr  bluxl,  j32 

Trioiwl,  i>tHl 

Trupein  alluilnid,  cawM  of  pomonitif;  from, 

Vapors  rnuii  lirirk  kilns,  t><J3 

40;V7 

frtmi  iian-ui  kilns.  »Wi;; 

Tuniort*,  fat- tilioiw,  24 

from  *'o  til  bastion,  titil 

of  K^-nimlH  an  vuiiw  uf  imiMjlencv  in  miUu, 

from  liniu  kilns,  OO^i 

120 

Varicocele,  feiKiie^l,  22 

phaiilitni,  24 

Varinoi*t;  vc^ins,  fuclitions  25 

TuruL'iV  yell.nv,  :W2 

VaricoKiiit^  in   vajj^inal  wall  in  preijnancv. 

TiiriHTiiuni-  :iM  alwrtifaiient,  93 
oil  of,  08'J 

oli 

Vauffhan  and  Hau;rhton'9experiiiH'ntff  with 

T>'n>toxicon,  dirtt'ovvrj-  of,  (S79 

indol.  090 
Vaugban's  cxpL-riniPnl-*  on  t-ndaveric  imhi- 

L'lx-EBis  feifmtfi,  23 

liition  tff  ai*senic.  714 

Unibilicitl  runi  in  infanticide,  115 

with  ptilrefaclion  pnKlucb',  t5l)3                     > 

M'-nlTlu  in  [ov^muioy,  b\ 

Vejjelable  alkali'ids,   Mf[iaivtion    of,    from 

Umbilicus  in  |UTi;ntiiU'y,  M 

pntrefnctiou  products,  707 

UnrliaMily  in  nmrriitK*?  »nd  divorce,  172 

Veins,  varicow.  faitilions,  25 

Unrnn>iriniiMicss,  ifijtnf*!,  41 

Venereal   and    pcnito-urinark-    diseases    in 

imiin'j»nalii>n  (luring,  (>(• 

nHMlici>l<'pil  rvlalioiu^  145 

ra|>e  diirinp,  KW 

dlsi-ase  in  nmrrin(^>  and  divoixv,  172 

Undue  influence  iis  proumd  for  matrimonial 

Verutrin  and  ptornnins,  T(»4 

notions,  170 

ca-ses  of  pdi^tninp  by,  525 

Unnutunil  k'xiihI  ntliiistf*,  141 

fatal  di.se,  525 

UrinL*.  ;intimony  in,  4'.M< 

pmtiimrtcni  appesirances  afler,  fi28 

nrsenic  in,  431 

symptoms  of  [wisoninp  by,  525 
tewl  fiir  sulpUuric  acid,  345 

exaiuiuHtimi  of,  for  niercury,  398 

in  1  irt_'^ant*y,  5G 

tcsl.i  for,  52f> 

intoniincnoe  of,  foiiyiicd,  22 

Wrijfhi'-'and  <'<uierl>e's,  524 

]viv\  ill,  :W7 

Veratmni  atkpUnds,  524 

dflittion  of,  388 

viridtr,  svniploms  of  (Hiiaoning  by,  52S 

mnr^ihin  in,  ">rMi 

Verdigri!*,":iy9 

HUIi|n\'S.-iinn  *tt\  ft'ijynixl,  43 

Vermont  laws  for  insane,  284 

Uslnr  itnci  Knlmiinn  metliodof  exnmination 

State  aayluui  fur  inmne,  284 

tor  oi^^ni*'  poiwms,  331 

Vertigo,  fei^rned,  38 

Utah  iaivH  for  iiiKiiie,  2S2 

Viability,  73 

State  asyhini  for  inHane,  2ft2 

Vilierl's  liouid  for  microscttpic  examination 
of  bI<M>cl,  747 

Utcrint'   cavily,  oivhiwon  of,  an  cautse  of 

slorifity,  Mlf 

Virchow's  liiinid  in  microftcopic  examina- 

fluoliiaiinn in  prt'^fnanfy,  53 

tion  of  blt>ixl.  747 

BecrftioHH,  aitfivd,  at*  aium  of  steriUtv, 

Vir)|rinia  laws  for  insane,  285 

1.^) 

State  nsylimw  f()r  insane,  285 

signK  of  pregnancy,  48 

Vitalli's  lej^i  fi»r  ati-opin,  4ti8 

inrrcasine  »ixe  of  utenw  as,  49 

Vilrirvl,  nil  uf,  |K>isoninjf  from,  342 

j*ouffle  in  prcpiancy,  Ttl 

while.  443 

Utenw.  nbf»enL-e  of,  nn  ttiuso  iif  stuHlltv, 

Vnpel's  test  for  carbon  monoxid,  657 

H'.l 

Viplimtan.' M-Tvice?*,  17tt 

^^^HiT^ 

after  lalmr,  82 

Voinitinp,  feiffTu*d,  43 

appearance  uf,  after  deUvci  v  in  tbe  dead, 

in  prepiancy,  5fi 

84 

Vulvnvaginiiis,  };onorrheal,  165 

biparliliL-  in  ftiT>erfptJition,  78 

ean.**c  of  opidemiu*  of,  156 

1                          oitarrh  of,  ah  caiiw;  of  ^'te^ilily,  150 

efTectw  of,  156 
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\Va<inkr*s  reagent  for  alkaloids,  452 
\Vall-pa[M<r,  untenic  in,  42f{ 
Walther  on  cadaveric  imbibition,  711 
Washington  laws  for  insane,  287 

State  asylums  for  insane,  287 
"Water  as  solvent  of  alkaloids,  450 
Water-gas,  t>G4 

Weber's    method   of   extracting    nitrogly- 
cerin from  organic  matter,  572 
West  Virginia  laws  for  insane,  288 

Stale  asyhnus  for  insane,  288 
While  lead,  ;{82 

vitriol,  44:1 
W^illes,  Justice,   on   criminal  nmlpntctice, 

182,  183 
Wisconsin  laws  for  inrane,  289 
Slate  asylums  for  insane,  289 
Woirs  test  for  carbon  monoxid,  657 
Woodnilcohol,    5Ii4.     Hee    also    Meihyl-al' 

tvihoi. 
Wormley's  liquid  for  microscopic  examina- 
tion of  blood,  747 
table  of    measurements  of  blood-stains, 
749 


Womiley*s  test  for  atropin,  469 
Wright's  veratrin,  524 
Wry-neck,  feigned,  20 
Wyoming,  laws  for  insane,  291 
State  asylum  for  insane,  291 

X-RAY  bums,  189.     See  also  Rontffen  mya, 

burns  from. 
X-rays,  185.     See  alw  Ronigen  ratfu. 

YotJXu's  rule  for  dosage,  181 

Zalgski'h  test  for  carbon  monoxid,  660 
Zeisel's  test  for  colcliicin,  706 
Zinc,  442 

chlorid,  443 

symptoms  from,  443 

detection  of,  444 

fatal  dose  and  {)eri<Ml  of,  444 

fever,  443 

sulphate,  443 

lest  for  antimony,  437 

tests  for,  444 

treatment  of  |x>isoning  from,  444 
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Abdomen  in  pregnancy,  ii.  54 

injuries  of,  from  railway  injury,  i.  366 

in  new-boiTi,  p(«tn»ortem  examination  of, 
i.  59 

oT;gan8  of,  postmortem  examination  of,  i. 
49 

potitiiiortem  examination  of,  i.  29 

wounds  of,  i.  299 
Abdoniiniil  nign8  of  pregnancy,  ii.  54 

walls  after  clelivery,  ii.  81 
Abnormalities  of  penis  as  cause  of  impo- 
tence, ii.  146 
Abortifacient*»,  ii.  93 
Abortion,  ii.  91 

criminal,  ii.  91-102 

necessary,  ii.  179 
Access,  ii.  89 

birth  of  child  without  legal  time  of,  ii. 
172 

in  marriage  ami  divorce,  ii.  172 

pi*eanmptiuns  of,  in  pregnancy,  ii.  89 

scope  of  term,  ii.  rt8 
Accident  insurance,  i.  484—492 
Accidental  bums  and  scalds,  i.  337 

gunshot  wounds,  i.  318 

hanging,  i.  2iK) 

woimd**,  i.  288 
Accidents,  epile|>sy  after,  i.  385 

functional   disoniers  of  nervoiw  system 
after,  i.  386 

general  )>aralysis  of  insane  after,  1.  385 

nysteria  after,  i.  389 

locomotor  ataxia  after,  i.  386 

malignant  tumors  after,  i.  386 

multiple  stOenwis  after,  i.  386 

nervous  diseases  after,  mixe^l  and  unclas- 
sified forms  of,  i.  420 
system  after,  results  of  orKunic  injury 
to.  i.  384 

neurasthenia  after,  i.  389 

progressive  muscular  atrophy  after,  i.  386 

railway  and  allied,  injuries  and  disorders 
of  nervous  system  after,  i.  373 

simulation  of  nervous  disciises  after,  i.  412 
means  of  detecting,  i.  414 
Acetanilid,  ii.  612 
Acetylene,  Ji.  6(»7 
Acid,  arsenic,  ii.  428 

lK>nc,  ii.  375 

chntmic,  ii.   l-IO 

i-nrrosive,  ii.  341 

hydnu'liiniii-,  ii.  350 

iiiurialic,  ii.  35(t 

nitric,  ii.  347 

SOC) 


Acid,  nitromuriatic,  ii.  353 

Nordhausen,  ii.  343 

of  sugar,  ii.  353 

oxalic,  ii.  353 

sulphuric,  poisoning  from,  ii.  342 
Acidum  arsenosum,  it  406 
Aconite,  ii.  458 
Aconitin,  ii.  458 
Adi^KKere,  i.  136 
Adrenals,   pwitmortem  examination   uf,   L 

51 
Adultery  Jn  marriage  and  divorce,  ii.  164 
Afterdamp,  ii.  664 

Age  and  sex  as  infiuencing  cadaveric  putre* 
faction,  i.  130 

in  application  for  life  insurance,  i.  433 
Ageusia,  cortical,  J.  512 
Agraphu,  executive,  i.  523 

psychic,  L  522 
Air,  arsenic  in,  ii.  430 

fixed,  ii.  645 

sewer,  ii.  673 
Air-eralx>Iism  after  abortion,  ii.  98 
Alabama,  laws  for  insane,  digest  of,  iL  194 

State  asylums  for  insane,  ii.  194 
Albumin  test  for  blood,  U.  733 
Albuminuria,  p<»tmortem,  i.  128 
Alcohol,  amylic,  as  solvent,  ii.  697 

as  antidote  to  carbolic  acid,  ii.  597 

as  solvent  of  alkaloids,  ii.  451 

ethylicum,  ii.  537 

mental  derangements  from,  i.  639 
Alcoholic  insanity,  i.  6'^ 

chronic,  i.  642 
AIcoholi.Kin  as  cause  of  impotence  in  the 
male,  ii.  119 
of  sudden  death,  i.  153 

chronic,  ii.  541 
.VIgolagny,  i.  705 
Alkalis,  corrosive,  ii.  357 

solutions  of,  fixed,  as  tests  for  tin,  ii.  439 
.Vlkaloidul  poisons,  ii.  447-531 
.Vlkaloids,  ii,  447 

analysis  for,  ex]K*riinental,  ii.  456 

chanicter  and  constitution  of,  ii.  447 

(control  analysis  in,  ii.  455 

gelseminm,  tests  for,  ii,  483 

geneml  ivagcnts  Un;  ii.  452 

identiticjition  of,  Ji.  448 

I)eri(Ml  <»f  dctc»ni(ni  of,  ii.  458 

pliysiolinric  tests  for,  ii.  45il 

sep.iniiioii  from  tissue,  ii.  454 
from  residual  fat,  ii.  336 
Kipi)enl)erger's  method,  ii.  338 
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Alkaloids,  special  chemical  tests  and  color 
reactions,  ii.  453 

T^^table,  properties  of,  iL  45U 

veratruni,  li.  524 

waste  in  extraction  of,  ii.  455 
Allantiasis,  ii.  680 
Almondtt,  bitter,  ii.  582 

oil  of,  iL  581 
Aloes,  ii.  029 
Alum,  ii.  376 
Alumen,  ii.  376 
Amanita  niascuria,  ii.  538 

phaltoides,  ii.  52D 
Amimia,  executire,  i.  523 

psychic  motor,  i.  523 

visunl^  i.  512 
Ammonia,  aromatic  spirits  of,  ii.  361 

test  for  copper,  ii.  -Wl 

water,  ii.  360 
Ammonii  carbonas,  ii.  361 
Ammonin-nitmte  of  silver  test  for  arsenic, 

ii.  417 
Ammoniosulphate  of  copper  test  for  ar^ 

Hsnic,  ii.  416 
Ammonium  hydrate,  ii.  360 

hydros  id,  ii.  360 

sulphid  test  for  iron,  ii.  442 
for  zinc,  ii.  444 
Amnesia,  real  and  feignetl,  ii.  33 
Amnion  in  criminal  aboition,  ii.  96 
Amusia,  i.  512 
Anivfi^alin  poisoning,  ii.  581 
Amy!  nitrite,  ii.  56U 
Amytic  alcohol  as  nolrent,  li.  607 
Analysis,  chemical,  ii.  318-339  I 

Anatomic  stigmata  of  degenemtion,  i.  545 
Anergia,  i.  611 

Anesthesia  ns  symptom  of  organic  nervous 
diwases,  i.  378  ■ 

object-,  i.  513 

pantomime-,  i.  512 

sexnal,  i.  690 

won!-,  i.  512 
Anestlietics,  administration  of,  in  civil  mal- 

pnu'tioe,  ii.  176 
Anilin,  ii.  609 

Animal  heat,  cadaveric  extinction  of,  i.  112 
Anomiit,  i.  51(i 
AniNtniiu,  cortical,  i.  512 
Antidotes,  ii.  310 
Antimony,  ii.  Al\^\ 
Antipyrin,  ii.  615 

Anus,  ;K)Ktniortem  examination  of,  i.  29 
Aorta,   rupture  of,  as  a  cause  of  sudden 

death,  i.  143 
Aphasia,  auditory,  i.  523 

emissive  or  motor,  i.  516 

executive  uHitor,  i.  519 

intermc<liatc  or  conduction,  i.  51.3 

irregtdar  and  inixwl  forms  of,  i.  .V23 

leinii  c«>m|K*toncy  to   |>erf<»nn    prop<isctl 
acts  in.  i.  5(W 

limits  of  IciKi)  imiKiinncnt  in,  i.  506 

motor,  i.  523 

jwychic  motor,  i.  ">1><  | 

retvptivc  or  sensory,  i.  508  I 


Aphasia,  refponsibility  for  acts  done  in,  i, 

507 

visual,  i.  523 
Aphonia,  feigned,  ii.  41 
Apoplexy,  pulmonary,  in  new-bom,  ii.  U4 
Apparatus  for  extracting  gas  from  blood, 

u.  660 
Apparent  death,  i.  105 
Appetite,  anomalies  of,  in  degeneration,  L 

569 
Apraxia,  auditory,  i.  511 

myotactic,  i.  513 
Aqua  ammonise,  ii.  361 
fortior,  ii.  361 

fortis,  ii.  347 

regia,  ii.  353 
Ai^nti  nitras  fusa,  ii.  380 
Ar^ntum,  ii.  380 
Anzona,  laws  for  inrane.  digest  of,  ii.  199 

State  asyhmis  for  insane,  ii.  199 
Arkansas,  laws  for  imwne,  digest  of,  ii.  200 

State  asylum  for  innane,  ii.  208 
Aromatic  spirits  of  ammonia,  ii.  361 
Arsenic,  ii.  404-433 

acid,  ii.  428 

normal,  ii.  427 

pentoxid,  ii.  428 

terhydrid,  ii.  405 

trioxid,  ii.  406 

white,  ii.  406 
ArseniiM'ating,  ii.  414 
Arseninus  oxid,  ii.  406 
Arsenum  or  arsenicum,  ii.  405 
Arsenurcted  hydi-ogen,  ii.  405 

sufi'ocation  by,  i.  244 
Arsin,  ii.  405 
Arsoniii,  ii.  40-5 
Arteries,  diseaf^es  of,  as  (>au8e  of  sudden 

death,  i.  143 
Arteriusclenxsis  as  cause  of  pudden  death, 

i.  143 
Ashes,  detenninntion  of  animal  source  of, 
in   dcstntction  of  \xk\y  bv  fire,  i, 
344 
Asphyxia,  death  fn>m,  i.  187 

in  accident  insunince,  i.  491 

in  relation  to  sur^'ivoi^lnp,  i.  158 

^nrtial,  in  relation  to  ap|uii-ent  death,  i. 
lO.'". 

postmortem  apiniinmces  in,  i.  190 
Ah^iuU,  imUvcnt.  ii.  139 
.\sthma,  feigned,  ii.  44 

in  applic:ition  fni   life  insumnce,  i.  453 
Asylums  for  ins;uu'  sup|Kirteil  by  tlovem- 

nu-ni.     See  under  eat'h  Suite. 
.\synunctry,  faciaK  in  degenenilion,  i.  556 
Atresia  as  cjiiist'  of  imiK»tencc,  ii.  149 
Atrophy  of  HmiRs  factitious,  ii.  25 

of  tt-sles  as  cJiuM'  of  sterility,  ii.  148 

progressive  muscular,  after  a<*cident8,  i. 
:W6 
.\tropin,  ii.  4(i2-471 

and  ptoniauis.  ii.  Ttt^l 
Auilition,  ai'Utencss  of.  i.  5<H> 

nic<lict>h'g:il  as|K*<>ts  of,  i.  493 
Auditory  aphasia,  i.  52^$ 
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^^^^^^^^^^^H 

^^B                                        Auditorr  apraxia,  i.  511 

HIoim],  drvinff  of,  ii.  726 

^^H                                               IRimpnixin,      •'il-'S 

rnwJictile^nil  exnininalion  of,  ii.  722 

^^^1                                               Az'NJ^ifK-rnHitisiii  as  niiiw^  rtf  KteriUty  in  the 

wniin-tt'st  for,  ii.  7*tO 

^H                                                       iiiule.  iL  U\> 

spcctnjwtmic  exjuniiiaiiun  of,  ii.  558 
(tpittin^  of^  in  application  for  Iif«  inaur* 
ancci.4/2 

^^^ 

^^Hmh                              RABtvHKi  reflex  in  feigned  parnlysiis  ii.  40 

^^^^^H                                Biirillus  botiiliniis,  ii.  U81 

HtJiinH  eontniiant;,  ii.  753 

i^^^^^^H                                      Bre^lnvic-HMs,        tiSo 

IchL*  for,  chemical,  ii.  720 

^^^^^^H                                                       ii.  ti^7 

microscopic,  ii.  739 

^^^^^^H                                   MuursellvneuMK,  ii.  6K0 

K|»tvtr<iK'opii,',  ii.  ''M 

^^^^^^H                                Buel(,  inJtirii'M   uf,  fmni  niilwav  injunr,  L 

Bloodi'elK  elTeet  of  water  on,  in  moniniaK 

^^^H 

iL  741) 

^^^^^^H                                Bacterium  HDlniiiftTuin  i^duntliile,  ii.  078 

influeiic'e  of  disean*  on,  ii.  749 

^^^^^^H                                   Kiiliniiffnini  uotwolur.tliik-,  ii.  078 

xhaiJc  tind  sire  of,  ii.  739 
Uihle  of  Hvenip.'  sizifH,  ii.  744 

^^^^^H                                  Ballot l^im'tiU  :ilxlointii;tl,  ii.  ^jO 

^^^^^^H 

BlotMl-Mpittiit^,  fci^ied,  ii.  44 

^^^^^^H                                  Bjiiiunv, 

Blo<)(.]-Htiiins,  ii.  7-3 

^^^^^H                                   chlorid  test  fnr  stUphiiric  acid,  ii.  345 

color  of,  ii.  7'J7 

^^^^^^1                                      deter-tiiMi 

idfiitificatitin  of,  ii.  727 

^^^^^^1                                BiiBtnrds^  rivil  liiw  i-iMiivnunt;,  it.  64 

medicolc^il  eTomtntttioii  of,  ii.  722 

^^^^^^1                                      coinniun  l.'uv  I'oru-emin^,  ii.  04 

menMnml,  ii.  753 

^^^^^^1                                   condiliotiH  roast itutinK,  ii.  87 

nu.'Hil,  ii.  75;i 

^^^^^H                                Piu^tardy  biind.«s  ii.  >^'< 

Blood-tests,  oonelusioiw  oti,  iL  752 

^^^^^H                                B(:K'riina'M  man  in  pixiimnnrT,  ii.  57 

Blue  oinlmeot.  ii.  381) 

^^^^^H                                Beer,  an^nit^-        ii.  4:tl> 

Bliie-ninw,  ii.  3Kil 

^^^^^^1                                Bclladonnn  :ind  lininlisin,  did'erenlial  points, 

Blut^oTu^  ii.  399 

^^^^H 

,i-naphrol,  ii.  (iOl 

^^^^^^1                               Benedikt*t«  cnlifHT^v  i- 

Bodv,  hiinied,  iMi«tmnrtem  exaniinnlion  of, 

^^^^^H                              Beneficinn*  in  npplii>alion  for  life  insumni'c. 

i.  30 

^^^^H 

dead,  cxaniinalion  uf  f>i)rroundiiif{K  of,  L 

H^^^^^l                                  Benzene, 

31 

H^^^^^^l                               Beiizoir  acid  tc'^t  Tor  cnniln.  n.  47H 

dccompoeed,  p<j«linortem  eztiniinatioa  of. 

H^^^^^^l                                Berlillon  srstviu  of   regiMering  crtininaU, 

1,30 

l^^^^l 

destmclion  of,  hy  rheniicaK  i,  349 

^^^^^^H                              BcrKelius'  rnrxJiiioation  of  Mnnh'A  t»t  for 

by  fire.  i.  343.*    See  also  /Yfr,  rfnifr«f- 

^^^^^^^H                                                             ii.  4^1 

/if»«  iif  bti'ly  hif. 

^^^^^H 

embalmed,  «"ul:tvfric  chan^i*  in,  L  130 

^^^^^^H                                Bi'tUimlorfT  V  tent  fnr  at^'iuc.  ii.  417 

j>o^tiiiortt'n)  exaniiuution  of,  i.  31 

^^^^^^^H                                  BiuTLiuy       nmrria^*  iiiid  diu>i-iT,        HU 

exteniul,  postmortem  exiuntnaiion  of,  i. 

H^^^^^^l                                RiluLfv  dtiris,    n-^iiiii  nf,   [umtmiii-teni   ex- 

27 

H^^^^^^l 

frozeOj  [nKlmortein  examination  of,  i.  31 

H^^|H|H                                Bioloific  li-^t  till-  hiiiiinii  i^emeii,  ii.  TtJl 

inlemiil,  putiiinorlL'iti   examinEitioii  of,  L 

I^I^Hi^V                                Birth  mill  li'^iiimarv,  ii.  87 

31 

^M  111  II                                          ('nncc;^!!^^)!  of,  ii.  85 

matilated,  identit.T  of,  i.  99 

^HUiA                                      uf  child  wiibout  lefnd  time  of  acc«m,  ii. 

postniorlern  examination  of,  i.  27 

^^H 

rcsiomtion  after,  i.  (>0 

^^^^H                                 pavipitatE*, 

unknown,  postmortem  exnminntion  of,  i. 

^^^^H                                Bi<iliop'^   rule  covering  criminal  malprac- 

3(1 

^^^H 

Bone  diwfl.'ii'  and  fractnpeR  from  railvav  in- 

^^^B 

jury,  L  369 

^^^^^H                                  lll:tdder  io  pi\'f;nnoc-v,  ii.  51 

Borax,  ii.  37r> 

^^^^H                                  Blimlncs.^),  cnlnr-.  i.  lOH 

Boric  acid,  ii.  375 

^^^H                                      fei^e<l, 

Bntiili.irn,  ii.  tlSO 

fl^^^H 

and    iM-lladnnnn,  Mmmoniiim,  and  hToa- 

^■^^^^^H                                      pxmioriiiriK'-. 

c\^Imin  {M)i«>onin^.  ii.  (i64 

^^^^^^H 

caw  of,  iL  08'J 

^^^^^^H                               Btood  and  ve»«cl!S  cudarerif!  rhnnees  in.  i. 

witli  relajtse,  ii.  HSl 

^^^^1                                                ^^^' 

symplonirt  of,  ii.  081 

I^^^^^H                                   npimrahiH  fr>r  e.xtiiicttnv  ^iti  fmm,  ii.  0^ 
^B^^^^^l                                   cadaveric  riKii;nlitliun            11^ 

Biiwels  in  poisonitijr,  ii.  310 

Brain  and  niembnines.  ffomraatn  of,  mental 

^^^^^^^H 

svm]itoms  PfitiM'<l  by,  i.  04rt 

^^^^^^^^^                                                           dinn^'s 

concussion  of.  from  raiUvny  injnn',  i.  J)64 

^^^^^^^^^^ 

feigned,  ii.  2(» 

^^^^^^^^^^^^k                       cnnditinn  of,       (iigii  uf  pcfittontnj;,  ji.  316 

devciopfiient,  arrested,  mental  condition 

in,  i.  1)01 

^^^^^^^^^^B                     direotinn       an  Khnwn  b^  trtflitM,  ii.  725 

feigning  disease  of,  ii.  41 
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Brain,  gross  lesions  of,  insanity  from,  i.  660 
postmortem  examination  of,  i.  35 
vessels  of,  in  poisoning,  ii.  316 

Brain-lesions,  demonstrable,  insanity   asso- 
ciated with,  i.  635 

Brand  from  gunshot  wounds,  i.  325 

Breasts  after  deUverv,  ii.  81 

Brick  kilns,  vapors  from,  ii.  663 

Bromin,  ii.  379 
reagent  for  alkaloids,  ii  452 
test  for  atropin,  iL  469 

Bromism,  ii.  379 

Bromoform,  iL  561 

Bromum,  ii.  379 

Bronchitis  in  application  for  life  insurance, 
i.  453 

Brucin,  ii.  523 
testa  for,  ii.  523 

for  nitric  acid,  ii.  349 

for  potassium  nitrate,  ii.  374 

BufEilu  i-arpet-moth  annihilator,  ii.  406 

Bullets,  deflection  of,  i.  309 

Burned    bodies,   postmortem    examination 
of,  i.  30 

Bums,  i.  333-342 
z-ray,  ii.  189 

Butter  of  antimony,  ii.  433 

Cadaver,  calculation    of   time  of  death 
from  state  of,  i.  133 

entomology  of,  i.  134 
Cadaveric  chances  as  sifni  of  death,  i.  112 

putrefaction,  i,  122-130 
Calcium  test  for  oxitlic  acid,  ii.  356 
Calculi,  prostatic,  as  caase  of  sterilitv,  ii. 
147 

urinary,  feigned,  ii.  213 
California,  laws  for  insane,  digest  of,  ii.  203 

State  asylums  for  insane,  ii.  203 
Calipers,  Benedikt%  i.  554 

Peterson's,  i.  554 
Calomel,  ii.  389 
Cambogia,  ii.  631 
Camphor,  ii.  592 
Cancer  in  application  for  life  insurance,  i. 

454 
Cane-sugar  and  sulphuric  acid  test  for  mor^ 

phin  and  opium,  ii.  501 
Cantharides,  ii.  616 
Caper  spurge,  ii.  634 
Carbr)lic  odd,  ii.  503-601 
Carbon  dii>xi<I,  ii.  645 

monoxid,  ii.  648-661 

hemofflobin,  spectnim  of,  ii.  736 
Buflbcation  by,  i.  237 
Ckrbonic  arid,  ii.  645 

gas,  ohokinfT  by,  i.  226 

anhvdrid,  ii.  645 

oxid,  ii.  6-18 
Oardiac  souffle,  ii.  51 

symptoms  in  nrefrnancy,  ii.  57 
Carunculn>  mvrtiformefi  aher  delivery,  ii.  82 
Castor  oil,  ii."628 
Catalepsy,  feifrned,  ii.  41 

in  relation  to  aj>pnrent  death,  i.  105 
Catarrh,  genital,  li.  134 


Caustic,  lunar,  ii.  380 

potash,  ii.  358 

soda,  ii.  359    ' 
Cedar,  oil  of,  ii.  591 
Cement  kilns,  vajwrs  from,  ii.  663 
Cerebral  symptoms  of  organic  nervous  dis- 
eases, i.  382 
Cervix  after  deliverj*,  ii.  52 

appearance  of,  after  delivery,  in  the  dead, 
ii.  84 

in  pregnancy,  ii.  52 
Cevaain,  ii.  524 
Charcoal,  vapors  from,  ii.  661 
Charring  test  for  sulphuric  acid,  ii.  345 
Chemical  analysis,  ii.  318-3:^9 
Chemicals,  destruction  of  body  by,  i.  349 
Chemocej)lialus,  i.  549 
Chest,  injuries  of,  from  railwav  injury,  i.  367 

postmortem  examination  of,  i.  29 

wounds  of,  i.  297 
Children,  new-bom,  postmortem  examina- 
tion of,  i.  57 
Child-substitution,  ii.  64 
Chloasmata  in  pregnancv,  ii.  56 
Chloral  hydrate,  ii.  548  ' 
Chlorid,  mercuric,  ii.  390 

mercuroiLs  ii.  3i89 

test  for  silver,  ii.  381 
Chlorin,  ii.  380 
Chloroform,  ii.  553-561 

as  solvent  of  alkaloids,  ii.  451 
Chlorum,  ii.  380 
Choke-damp,  i.  226 ;  ii.  645 
Choking  by  carbonic  acid  gas,  i.  226 

bv  ga.'teous  matter,  i.  226 

by  solids,  i.  20i» 
Chorea,  feijfned,  ii.  41 
Chorionic  villi  in  criminal  abortion,  ii.  96 
Christian  science  in  civil  malpractice,  ii.  180 
Chromate  test  for  morphin,  ii.  520 
Chromic  acid,  ii.  440 
Chromium,  ii.  440 
Gcatrices,  i.  338 

as  cause  of  sterility  in  males,  ii.  147 
Cicutn,  ii.  639 

Cigarettes,  foreif^  narcotics  in,  ii.  511 
nrcular  insanity,  i.  626 
Circulation,  condition  of,  as  sign  of  death, 

i.  107 
Civil  law  conceminj!  liestards,  ii.  64 

malpractice,  ii.  174. 
Clairvoyance  in  civil  malpractice,  ii.  180 
Clairvoyant  physicians,  ii.  177 
Clarke's  nile  for  dowipe,  ii.  181 
Claviis  hystericus,  i.  4('.'> 
ClothinfT,  B:unsbot  marks  in,  i.  324 
Coagulation  of  blood,  ii.  724 
cadaveric,  i.  119 
j  Coal,  vapors  from,  ii.  661 
!  Cocain,  li.  471 

in    treatment    of   moiphin   and    opium 
'  iK)isoning,  ii.  492 

Codein,  ii.  5(»8 
I  Coffee  in  treatment  of  morphin  and  opium 

poisoning,  ii.  492 
I  Coffin  birth,  ii.  83 
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Coffinism  in  civit  malpractice,  ii.  180 
Coitiis,  iirst  acl  of,  effect  of,  on  hymen,  ii.  132 
on  parts  other  th&xt  vagina,  ii.  133 
Colchicin,  ii.  474 

and  ptomaine,  ii.  705 

ZeiseVs  test  for,  ii.  706 
Colchicum,  ii.  474 
Cold,  death  from,  i.  166-172 

exposure  to,  treatment,  L  171 

in  relation  to  survivorship,  i.  159 

influence  of,  on  body  surface,  i.  162 

physiologic  action  of,  i.  161 
Collapse  after  railway  injury,  i.  357 

heat,  i.  175 
CoUes'  law  in  svphiUs.  ii.  159 
Coloc;rntb,  ii.  6*30 
Colonial  spirits,  ii.  534 
Color,  cadaveric,  of  blood,  i.  119 

of  hair  in  identity,  changes  in,  i,  80 
Colorado,  laws  for  insane,  digest  of,  ii.  205 

State  asylums  for  insane,  ii.  205 
Color-bUndnesH,  medicolegal  aspects  of,  i.  495 
Cohimbian  spirits,  ii.  534 
CommisHUi'es  after  delivery,  ii.  S2 
Common  law  concerning  rastards,  ii.  64 
Competent  time,  limits  of,  after  ac(%£«,  ii. 

90 
Concealment  of  birth,  ii.  85 
Concussion  of  brain,  feigned,  ii.  20 
from  railway  injury,  L  364 

spinal,  from  railway  mjury,  i.  361 
Coniin,  ii.  478 

and  ptomains,  ii.  699 
Connecticut,  laws  for  insane,  digest  of,  ii.  208 

State  asylum  for  insane,  ii.  208 
Con-iitipation,  feigned,  U.  44 

in  pregnancy,  ii.  55 
Constitution,    lymphatic,    predisposing    to 

sudden  death,  i.  146 
Consumption  in  application  for  life  insur- 
ance, i.  455 
Contractures,  feigned,  ii.  40 

of  joints,  non-hysteric,  ii.  20 
Contrary  sexual  feeling,  i.  692 
Contusions,  i.  268 

feigned,  ii.  23 
Convulsions  or  fits  in  applications  for  life 

insurance,  i.  46/ 
Copper,  ii.  398 

subacetate,  ii.  399 

sulphate,  ii.  399 

test  for,  ii.  401 

for  nitric  acid,  ii.  349 
for  potassium  nitrate,  ii.  374 
Copula,  voluntary,  under  oral  contract  of 

marriage,  ii.  171 
Coronal  i-esonancc  in  pregnancy,  ii.  55 
Coii>us  delicti,  i.  32 

luteuni,  true,  in  ovarv  of  dead  woman, 
ii.  62 
Corrosive  acids,  ii.  341 

alkalis,  li.  3'>7 

snhlinijite,  ii.  300 
Corlioiil  nccnsia,  i.  512 

iinosmiii,  i.  -iVl 
Cosmetirs  In  t'lloIoKy  (if  piuinbism,  ii.  3S-1 


Cotton-ixx)t  bark,  ii.  623 

Couerbe's  veratrin,  ii.  524 

Coup  de  soleil,  i.  175 

Cranial  cavity,  postmortem  examination  of, 

i.  33 
Cranium,  anomalies  of,  in  degeneration,  L 

547 
Cream  of  tartar,  ii.  375 
Creasote,  ii.  600 
Crime  and  inebriety,  i.  638 
Criminal  abortion,  iL  91-102 

malpractice,  ii.  181 
Criminals,  Bertillon  8}^tem  of  registering, 

i.  97 
systematic  registration  of,  i.  97 
Croton  oil,  ii,  627 

Cruelty  in  marriage  and  divorce,  ii.  164, 170 
what  constitutes,  in  niatiimonial  actions, 

ii.  171 
Cryptorchid,  ii.  79 
Cunnilingus,  ii.  144 
Cuprum,  ii.  398 

Curvature  of  spine,  feigned,  ii.  20 
Cutaneous  lividity  of  cadaver,  i.  120 
Cyanid  poisoning,  ii.  577 
C^nids,  ii.  573 
other    than    hydrogen    and    potaasiom 

cyanids,  ii.  583 

Dead  limbs  of  pregnancy,  ii.  56 

pregnancy  in,  ii.  61 
Dfutdly  nightshade,  ii.  462 
Deafness,  object-,  i.  511 

word-,  i.  508,  514 
Death  and  injuries  bv  lightning  and  elec- 
tricity, i.  245-263 

apparent,  i.  105 

by  asphyxia,  i.  187 

by  choking,  i.  208 

from  gaseous  matter,  i.  226 

by  cold,  i.  165 

by  drowning,  i.  213 

by  electricity,  causes,  i.  259 

by  gunshot  woimds,  i.  314 

by  hanging,  i.  197 

by  heat,  i-  173 

by  stan^ation,  i.  179 

hy  strangulation,  i.  190 

by  suflbcjition.  i.  229 

by  thirst,  i.  185 

by  throttling,  i.  190 

calculation  of  lime  of,  from  state  of 
cadaver,  i..  133 

cause  and  condition  of  body  at,  as  in- 
fluencing cadaveric  puti'efaction, 
i.  130 

conditiouK  simulating,  i.  105 

manner  of,  in  relation  to  survivorship,  I 
158 

presumption  of,  i.  154 

signs  of,  i.  104-137 

sudden,  i.  138 

wounds  inflicted  after,  i.  267 
Debility,  jrcncnil,  in  application  for  life  in- 

snrani'c,  i.  4(17 
DocidiKi  in  criminal  aborticm,  ii.  96 


GENERAL  INDEX. 


811 


Decomposed  bodies  poetmortem  examina- 
tion of,  i.  30 
Decomposition,  rapid,  as  sign  of  poisoning, 

ii.  aiti 
Defenses  to  matrimonial  actiomt,  ii.  164 
DeBection  of  bullets,  i.  309 
Deformities  of  palate  in  stigmata   of  de- 
generation, i.  55ti 
Degeneracv,  definition  of,  i.  544 
Degeneration,  fatty,  in  poisoning,  ii.  316 

stigmata  of,  i.  544-570 
Debware,   laws    for  insane,  digest  of,   ii. 
210 
State  asylum  for  insane,  ii.  210 
Delirium  cordis,  t.  256 
grave,  i.  635 

nerroKum  from  railway  injury,  i.  359 
tremens,  i.  640 

from  railway  iiyury,  i.  359 
Delivery,  concealed,  ii.  85 
feigned,  ii.  45, 85 
signs  of,  ii.  79 
at  remote  periods,  ii.  82 
in  the  dead,  ii.  83 

dcliverv  at  tenn,  ii.  84 
in  the  livinfr,  ii.  SO 
unconscious,  ii.  85 
Dclphinin  and  ptotuains,  ii.  705 
Delusional  syphilitic  insanity,  i.  645 
Dementia,  i.  622 
forms  of,  ()23 

panilrtirn  after  accidents,  i.  385 
paretic,  i.  f>47 
as  cause  of  impotence  in  the  male,  ii. 

119 
real  and  foigne<l,  ii.  33 
primary,  i.  624 
secondary,  i.  625 
senile,  i.  659 
syphilitic,  i.  646 
Dental  anomalies  in  degeneration,  i.  562 
Dermatitis  from  .r-ravs,   influence  of  tube 

in,  ii.  191 
Destruction  of  IxMly  l>y  chemicals,  i.  349 
by  lire,  i.  343.     See  also  /■V*r,  dfMrne- 
tion  of  bwlii  by. 
Determination  of  sex,  ii.  78 
Diabetes  as  cause  of  impotence  in  the  male, 
ii.  147 
mellitus  as  cause  of   ini|KtUMU'e   in    ihc 
male,  ii.  119 
Dialysitt,  (imharn's  i)p]Kiratus  for,  ii.  3."9 

sciHiration  of  poison  by,  ii.  339 
T)ialyzer,  (imham'H,  ii,  339 
Diaphanous  test  assi^i  of  dealh.  i.  lOS 
Diaphragm,  )H>stinortem  examination  of,  i. 
.V> 
wounds  of,  i.  2t»9 
Diarrhea,  feignwl,  ii.  44 
Digitalin,  ptonmins  and,  ii.  704 
Digitalis,  ii.  617 
IHhvdroxylH'nzcnes,  ii.  600 
DinitrolK>nzcne.  ii.  <WM» 
I>i)isomauia.  i.  i'AX 

Discoloniliou,  pnti-efai'tive  cadaveric,  i.  123 
Dislocations,  i.  277 


Dislocations  and  fractures  of  vertebne  from 
railway  ifyury,  i.  362 
and  joint  disease  fntm  railway  injury,  i. 

370 
factitious,  ii.  24 
Disorders  and   injuries  (»f  nervous  system 
after  railway  and  allli-d  acciclentH, 
1373 
of  sjieech,  i.  502 
processes,  i.  508 
Disposition  in  pregnancy,  ii.  57 
District  of  Columbia,  <.>ovemment  asylum 
for  insane,  ii.  21 1 
lawH  for  insane,  digest  of,  ii.  211 
Divoix'e,  ii,  161 
and  inebriety,  i.  536 
conflict  of  laws  controlling,  li.  162 
marriage  and,  ii.  161 
Dosage,  Clarke's  ntle  for,  ii.  181 
in  malpractice,  civil,  ii.  181 
Youngs  rule  for,  ii.  181 
DragendorfFs  mctluNl   of  examination  for 
organic  poisons,  ii.  3:^ 
of    examination    for    organic  jioisons, 
Haines'  modifii-ation  of,  ii.  334 
Drowning,  death  by,  i.  213 

in  relation  to  sur^'ivorship,  i.  159 
Druggists  and  pharmacists,  distinction  be- 
tween, ii.  776 
Drugs,  InlK'ls  on,  ii.  779 
proprietary,  ii.  781 
I      strength  <»f,  ii.  780 

Drunkenness,  |>eriodic,  i.  641 
I  Duboisia  myoparoides,  symptoms  of  poison- 
ing from,  ii.  463 
I>uo<lenum,  {Mjstmortcm  examination  of,  i. 

5.3 
Duress  in  marriagt'  and  divorce,  ii.  170 
in  matrimonial  actions,  ii.  170 
I  Dwight's  table  on  relation  of  length  of  body 
!  to  s|>ine,  i.  73 

Dyeing  of  li:iir  in  identity,  i.  80 
!  Dyes  simikir  to  anilin,  ii.  611 

Kak,  anomalies  of,  in  degeneration,  i.  562 
in  lite  insurance,  i.  501 
postmortem  examinatitm  of,  i.  40 
Kcchynioscv,  fcignwl,  ii.  23 
I'Mur.ition  of  idiots,  i.  t>S2 
Kl-iterium,  ii.  631 
Electric   reaction  ;is  symptom   of  organic 

nervoiis  discjist's,  i.  3K2 
Klectricity   and    lightning,   death   and   in- 
juries by,  i.  245 
l>iithoh>^y,  i.  251 
death  bv,  ciiuscs,  i.  25*t 
in  rchilion  to  survivorship,  i.  159 
injurit-s  by,  treatment,  i.  2(i.3 
internal  lesions  in,  th-jith  due  to.  i.  254 
n-sisiancc  of  ImkIv  to,  i.  24(> 
F!h*<'tn>lysis  for  t*ojt|M'r,  ii.  4<*2 
for  si'|t;iraii(>n  of  men-ury,  ii.  398 
j       to  dctiH-I  lc:id.  ii.  :WK 
I  KndKihncd    ImmIics,   cadaveric   cluuij^'s   in, 
i.  130 
]Histmortem  examination  of,  i.  31 
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Fuel  ^  ii.  664 

Functional  dbHtnlent  of  nervous  svxtvm  attvT 

accidentH,  i.  V^ii 
Fuifel  oil,  ii.  544 

<jiAi.L-BLAi>i>£R,  pcwtmortem   examination 
of,  i.  50 
region  of,  |K»tmortoni  examination  of,  i. 
50 
-Galvanic  gold  tc8t  for  nierciin*,  ii.  3*J6 

zinc  test  for  cop|»er,  ii.  402 
Gamboge,  ii.  631 

■Gas,  apparatus  for  Be|iamting,  from  blood, 
ii.  660 
carbonic  aci<l,  choking  bv,  i.  220 
fuel,  ii.  664 
illuminating,  ii.  660 
laughing,  ii.  675 
marsh-,  ii.  666 
defiant,  ii.  668 
paradise,  ii.  G75 
producer,  ii.  664 
water-,  i.  238 ;  iL  664 
Gaseous  matter,  choking  bv,  i.  226 

poLHons,  ii.  644 
Gases,  cadaveric,  putrefactive,  L  124 

left  after  exploeionit,  ii.  664 
GautieFs  method  of  chemical  analysis,  ii. 
323 
modified,  ii.  324 
of  examination  for  mineml  poisons,  ii. 
323 
Gelaemium,  ii.  481 
General  jiaralvsis  of  insane  after  aeddents, 

i.  38o 
Genital  I'atarrh,  ii.  134 
expoHure,  public,  iL  143 
kissing,  ii.  144 

organs  anomalies  of,  in  degeneimtion,  L 
567 
vounds  of,  L  305 
Genitalia  after  deliverv,  ii.  82 

appearance  of,  after  deliverv,  in  the  dead, 

ii.  m 
female,  in  virgin  state,  ii.  129 
male,  tumon  of,  as  cat««  of  impotence, 
it  120 
Genitals,  external.   pnMmortem  examina- 
tion of.  i.  29 
Genito-arinarv  function,  anomalie*  f>f,   in 

degeneratiofi.  i.  r^ 
Geonria*  Wwa  for  ire«n«,  A'lgff*  of,  ii.  212 

Stale  affrliim  fr>r  inmne.  ii.  212 
Glass.  ra.««r!«  of  rating  *»(.  ii.  7*'*^ 
ponndcH.  death  fnim.  ii-  767 
po«d«-rpd,  ra.4e*  ni  prti<tf<ninflr  hy.  ii.  « *3 
cxaminarirjn  for.  ii.  772 
bcal  Aff>e  ami  peri<id.  ii.  771 
mode  fti  arti'ifl  <rf,  ii.  7rtft# 
p^vtmnrt'^n  apciraninrcs  after,  ii.  ««2 
symptom.-*  nf,  ii.  770 
Cmrnvnt  in,  ii.  771 
Globin,  ii.  72>« 

Gold  ehl«'irvl  tr»f  for  mrain.  it.  474 
Gooocomm.  ii.  l'»I 

ioTolnted  form  of.  ii-  153 


(tonorrhcn  as  cause  (»fHtcrilitv  in  the  mule, 
ii.  147 
in  woman,  ii.  150 
cfl<ix*ts  of,  on  chiKlrcn,  ii.  155 
on  man,  ii.  15:t 
on  of&pring,  ii.  155 
on  women,  ii.  154 
epididymitis  nt*  nniw  i»f  sterility,  ii.  148 
i'tiology  of,  ii.  151 
furtitiouM,  ii.  25 
hintorinil  survey,  ii.  150 
in  victim  of  niite,  ii.  134 
latent,  ii.  152 
OootU'll's  sign  of  pn*gTianc'y,  li.  52 
(imliam's  diulvziT.  ii.  330 
Gravel,  feigiutl,  ii.  23 
Gnil>cr'H  ii>Mt  for  curlKin  inonoxid,  ii.  667 
(fuaittcol,  ii.  f'lOO 
Guniacuni  tcht  for  hUMsl,  ii.  732 
(iun<-otton,  giiwft  from,  ii.  iU\A 
GHn-iM>wder,  gim-H  from,  ii.  6tH 
Gunsliot-woundh,  i.  3tlH-33;j 
Gutzeit's  test  for  at^'nie.  ii.  418 
Guy's  table  of  iHsly  leiigtliH,  i.  73 

Haineh*  methtsl  of  se|inrating  plomains.  ii. 
337 
modification  of  t'nigemhiHTs  method,  ii. 
3:^4 
Hairs  at  various  nges,  ii.  7r»5 
examination  of,  ii.  7th{ 
from  vari«»iis  jwrts  of  Iwidy,  ii.  764 
manner  of  n*moval  of,  ii.  705 
of  animals,  ii.  7VA\ 
I      size  of,  ii.  764 
Hanging,  a4*ridental,  i.  200 
death  bv.  i.  197 
homicidial,  i.  199 
jiifliciaK  i.  198 
sniridal,  i.  'HH} 
Hanshfim,  ii.  'M'd} 

Head  in  new-Vsim,  [Kjnlmortem  examination 
of,  i.  t/.t 
injiiri«*  of.  fr*>m  railiray  ininry,  i.  3fi3 
prMtmortem  exaniinati<in  m,  i.  29 
wrtimls  of.  i.  2><'H 
Headarlw>,  ft-ifrrM^I.  ii.  37 

in  applimii'iTi  for  lift-  insnranrr,  i.  4fi8 
Health  at  linw-  f4  a^»pli«ation  for  life  in- 
Mintntf,  i.  4*H 
in  afrid#*ni  in«iinin**,  i.  487 
in  relatj'>n  w»  •urvirorwhip,  i.  I5M 
Hearing,  atutent'^  of,  m^^lic' 'legal  asp^rts 

of.  i.  ViTi 
Ht^rt.  di'«^.«'?*  M.    in  si»f>ltfari/m  for  life 
in!«iirarK**.  i.  4^i'» 

Heat,  animal,  rafbiv^ri*  ^xtintl'um  i4/h  J 12 

#Tdlaf«w.  i.  17.% 

d«9Ch  frr*n,  i.  173 

in  r^bii-'jn  u*  •orTiT»^.T*hip,  i.  I-V> 

in(!o»Trf-**  r4.  fft  \^^y  ••irfs'*.  i.  IW 

f.Kj4i*'i*<ffi<  nrt'u^  *i4.  i.  I'll 
HtfliJ-4f*'pl»'ty.  i    175 
H^at-*'Tr.;»i.'»ri"n.  i.  175 
,  Heat-<r>ik^.  trraimeni  r4,  i.  I7A 
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^M                                                Ucgar'u  tiigii  of  |tregniinry,  il  52 
^H                                                 Hellcbure,  Ireatmeiit  of  poisoniiie 

Ilvtlrogvii,  Kulphureted,  suffocation  by,  i. 

by,  ii. 

244 

■                                                     525 

Uvdroqiiinon,  it  600 

■I                                                 Htflvvllit'  acid,  ii.  o.S0 

nvrm-n,  ii.  12« 

m                                                 HcnmU'iitms,  fvipied,  ii.  -13 

iip[K;umiicf  of,  uAer  first  act  of  coitus,  ii. 

^H                                              Heniiiiin,  ii.  728 

132 

^H                                                    mliiri'd,  s|iei-ti-uui  of,  it.  71^7 

fi-ewentif.  ii.  130 
timbriatcfl,  ii.  129 

^^L                                                 tt|>e('tntin  of,  ii.  737 

^^K                                             Hcniatoporphvrin,  ii.  721) 
^^H                                                    t.|>ectruiii  of,  iL  7:t7 

imi>erfortiiv,  ii.  12fl 

uDviuKling,  uH  (-atiM!  of  ira|>oieiK*e,  ii.  149 

Hemntiiria,  fi*ii^i.'4l,  ii.  *23 

wiih  pirsttTior  nidiuientnr>'  •^•ptuiii,  ii.  l.'U 

Hcniin  crv^tals,  ii.  730 

with  ^^'piiiiuund  iineqiuilu[>c-nif)irs  ii.  I'tO 

IIeiiiI.vk,'ii.  039 

HymicyaniiiM     and     UitiiliMn,     diHerenliai 

t>n*t:on  water,  ir.  640 

[M>int}«,  ii.  684 

|M.is.'»n,  ii.  478 

sympujiiis  of  poi.Monin^'  fnmi,  ii.  MVA 

ni-iiio(')ir<iinot;uM,  HpiTlriini  of,  ii.  71 
HoiDoglobin  uiul   dvL>niu|)u8ilian   pi 

7 

HyiM^rt'stlie?«iii  in  hvMurii' joinl?.,  ii.  '2f^ 

•oducU*, 

Hyjjertropliy  nl'  prohiate  m.  eauM.'  of  impo- 

ii. 728 

tence,  ii.  147 

^^H                                                carbon  nionoxid,  Kpcotnim  of,  ii.  7 

36 

U^-podennucly.Hitt  in  [Mjiaoning,  ii.  314 

^^^1                                                KptKtnim  of,  ii.  l'M\ 

HypoRpadioA  as  cause  of  imnoteoee,  it  118» 

^^^M                                           Hi>iiioi>ty!>is  fvicninJ,  ii.  A  A 

146 

W^^m                                                   ill  nppliciition  for  life  iiwumnee,  i 

.472 

lIypLu»tnses,  cadaveric,  t  120 

xli^iuorrhn^'  as  cause  of  suddt-n  dcuth,  i. 

llysif  riit.  ii.  28 
Voignca,  ii.  42 

14H 

^^^^^^^B                                   Heniorrhnid^^  feignetl. 

Iraimuilic,  i.  .'tW-417 

^^^^^^H                                      nii]diration  for  life  insiirnnce, 

472 

Ilvsteric  iiunnity,  chronic,  i.  610 

^^^^^^^1                                Ilenimphrmlilifitu,  ii.  7B 

joints,  ii.  28 

^^^^^^1 

paralysis,  ii.  40 

^^^^^^^1                                Humm  iisi'aiiFK.'nr  inipolence  in  iimle 

ii.  147 

^^^^^^H 

Idaho,  lavs  for  insane,  digest  of,  ii.  214 

^^^^^^^H                                    in  up[klii-nikon  for  life  in.'iiiniUfe,  i 

4tiS 

Slate  asylum  for  insane,  ii.  214 

^^^^^^^H                                  HirkV  t«if;n  of  prL'jfiiiuii-y,        •>! 

Identilication  of   bumnn  cliarartcr  nf  re- 

^^^^^^H                             HiM's  lest  for           acid  in  milk,  ii. 

376 

mains  in  destruction  of  hiydr  hr 

^^^^^^H                              Hive 

^^^^^^^H                                Hoiuit'iiliil  hnnis  nnd  waUls  i<  337 

fire,  i.  345 

Identity,  i.  62-103 

^^^^^^^1                                       ^uitftliot  woiindts  i.  319 

Idiocy,' i.  063-682 

^^^^^^^1                                    luincHng, 

IdiotM,  fletinition  of,  i.  G65 

^^^^^^1                              Hop[>e~8ev]er  t«8l  far  csrbon  monoxid,  ii. 

ediiwition  of,  i.  682 

^^^^H 

KMvantK,  i.  667 

^^^^^^H                              Hydrargynini,  ii.  3S!> 

Illinoift,  liiwH  for  insane,  diffext  of,  ii.  215 

^^^^^^H                                Hytlroi'n'rlxms,  siiliiruUHl,  ii.  666 

State  iisvlnois  for  inmne,  ii.  215 

^^^^^^^ 

Illumin.itrng  lou*,  ii.  669 

^^^^^^^H                                Hydroi*ele,  fci^ed,  ii. 

Imbecilily.  i.  663 

^^^^^^^H                                Ilytlrutrhlorir                ^•'lO 

dv'Knili'on,  i.  666 

^^^^^H                                               for 

Inipotenrc,  ii.  117 

^^^^^^1                                Hydroi'ynnic                o7.V&81 

»n<l  slerilili',  difTerentiation  of  temiii,  ii. 

^^^^^^1                                           isolation 

115  ' 

^^^^^H                                                      ii.  .'>K4 

as  ciiiise  of  sterility,  ii.  147 

^^^^^^^1                              Hydroircn,  ni'sciiiirctcd,  ii.  405 

a.-s  ^rnund  for  matrimonial  action,  ii.  166 

^^^^^^H 

in  \hv  feninle,  ii.  12^1 

^^^^^^^H                                      li«>aw  curliiiri-trd.        VA\S 

in  ihe  ui:i\v,  u.  117 

^^^^^^B                                      tiiflii  t-»rl>iitv1(H],       *^}6 

cau."*es  t)f,  p(MM'ral,  ii.  146 

I^^^^^^H                                    pho?iplii4)reN<-om^-i>f  phot^phonu  in. 

iL371 

physical,  ii,  11?*,  145 

■■^^^^H                                    phoHphnretnl,  ii.  :(64 

iwvcbic,  ii.  146,  147 

I^^^^^^H 

in  jttlempt  to  mjie,  ii.  127 
|u>VL'biL*  c^nises,  li.  121 
in  wife,  in  malrimoninl  action*,  ii.  168 

I^^H^^B                                       and  hydrochloric  Hcid  te«t  for  urnenic,  | 

IIH^H 

l^^|^|H                                       appnnitus, 

in  woninn,  fnmi  alriKia.  ii.  1411 

^^^^^^^H                                       test  U>r                    it.  4*36 

frnrn  ninlformiilion  of  litems,  ii.  149 

^^^^^^H                                           for 

from  ntrhilir  pelvic,  ii.  149 

^^^^^^^H                                              for  copper, 
^^^^^^L                                         for  leud,  ii. 

from  tinyii'ldinp  hyinnn,  ii.  140 

from  viiyitiiKijniK,  ii.  149 

^^^^^^^^^                                 for  mcnMiry.  ii.  395 

Iciml,  wbiil  fonHlittilt'*,  ii.  166 

^^^^^^^^^^ 

of  liiislmml,   in   uiatrinioninl  actions,  ii. 

^^^^^^^^^^ 

167 

^^^^^^^^^^^ 

sexual,  definition  of,  ii.  117 
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Impotentia  copulandi,  ii.  166 

aeminalis,  ii.  166 
Impr^nation  during  unconflciousneffs  ii.  6(t 
Incapaoitv,  mental,  in  marriage  and  divorce, 

ii.  172 
Incest,  ii.  141 
Incised  wounds  i-  270 
Incontinence  of  urine,  feigned,  ii.  22 
Indecent  ex]x)6ure,  ii.  143 
Indiana,  laws  for  insane,  di^t  of,  ii.  218 

State  asylums  for  insane,  li.  218 
Indol,  ii.  692 

Vaughan  and   Houghton's  experiments 
with,  ii.  696 
Industries^  injuriomt,  in  etiology  of  plumb- 

itini,  ii.  ^^83 
Inebriate,  contractu  of,  i.  530 
Inebriety,  i.  526 

and  crime,  i.  538 

and  divorce,  i.  536 

and  life  insurance,  i.  531 

and  marriage,  L  535 

and  torts,  i.  532 

and  wills,  i.  533 

breach  of  promise  to  marrr  in,  i.  537 
Infanticide,  li.  103-116 
Infectious  diseases  as  cause  of  sudden  death, 

i.  153 
Injuries  and  death  by  lightning  and  elec- 
tricity, L  245 
pathology,  i.  251 

and  disorden)  of  nervous  system   after 
railway  and  allied  accident^  i.  373 

from  electricity,  treatment,  i.  262 

minor,  from  lightning,  i.  250 

of  abdomen  from  railwav  injury,  i.  366 

of  back  from  railway  injury,  i.  360 

of  chest  from  railway  injury,  i.  367 

of  head  from  railway  injury,  i.  363 

of  nerves  from  railway  injury,  i.  365 

peraonal,  in   relation  to  application  for 
life  insurance,  i.  452 

railway,  i.  354-372 

self-produced,  ii.  ^ 

to  ear  in  life  insurance,  i.  501 

to  eye  in  life  insurance,  i.  499 
Inorganic  poisons,  ii.  'MO 
Inaane,  general  paralvsisof,  after  accidents, 
i.  385 

government  asylums  for,  ii.     See  under 
each  State. 

laws  of  StateH  and  Territories  regarding, 
ii.  194-298 
Insanity,  i.  571 

alcoh'olic,  i.  6.38 
chronic,  i.  642 

asBo<'iato<l     with     demonstrable      brain 
lesions,  i.  635 

chronic,  hysteric,  i.  616 

circular,  i.  626 

detinition,  i.  571 

epileptic,  i.  617 

feigned,  ii.  29 

from  gr(»sf4  lesions  of  brain,  i.  660 

in  application  for  life  insurance,  i.  470 

in  marriage  and  divorce,  ii.  169 


Insanity  of  pubescence,  i.  614 

pathology,  i.  580 

periodic,' i.  626 

phvsical  condition  in,  i.  591 

primary  confusional,  L  612 

symptoms,  i.  584 

syphilitic,  i.  643 
delusional,  L  645 

traumatic,  from  railway  iiyury,  i.  366 
Insolation,  i.  175 
Instinct,  anomalies  of,  in  degeneration,  i.  569 

sexual,  mental  perversions  of,  683 
Instruments    and    utensils  in  postmortem 

examination,  i.  23 
Insurance,  accident,  i.  484-492 

life,  i.  418-501 
Intercourse,  ii.  89 

Intestines,  diseases  of,  as  cause  of  sudden 
death,  i.  152 

in  arsenic  |)oisoning,  ii.  412 

postmortem  examination  of,  i.  54 
Intoxication  at  time  of  marriage  a  ground 
for  divorce,  ii.  170 

saturnine,  ii.  383 
Inversion,  sexual,  i.  692 
Involution,  size  of  uterus  during,  ii.  84 
Iodic  acid  test  for  morphin  and  opium,  ii. 

497 
lodin,  ii.  377 

in  solution  of  potassium  iodid  as  reagent 
for  alkaloids,  ii.  452 
lodjsm,  ii.  378 
Iodoform,  ii.  5(>2 

crystals  of,  ii.  543 
lodum,  ii.  377 
Iowa,  laws  for  insane,  digest  of,  ii.  220 

State  asylums  for  insane,  ii.  220 
Iron,  ii.  441 

test  for  copper,  ii.  401 

tincture  of,  ii.  441 
Irritant  poisons,  ii.  363 
Irritants,  mechanical,  death  from,  ii.  767 
Ivy.  poison,  ii.  t>32 

Jacqi'EMIn'h  sign  of  pregnancy,  ii.  51 

Jalap,  ii.  (W^) 

Jervin,  ii.  524 

Joint  disease  and  dislocations  from  railway 
injury,  i.  37ti 

Joints,  contractions  of,  non-hysteric,  li.  20 
hysteric,  ii.  28 

Jorgensen's  test  for  boric  acid,  li.  376 

Judge  (.'oolcy  on  laws  governing  civil  mal- 
practice, ii.  174 

Judicial  hiinging,  i.  198 

Kat.mia  latifolin,  ii.  641 

KnnsiiK,  laws  for  inline,  digest  of,  ii.  223 

State  iisyluniK  for  insane,  ii.  223 
Kulnpiina's  test  for  (*iirlx>n  monoxid.  ii.  660 
Katatonin,  i.  t>06 

Kedzie  on  cadaveric  imbibition,  ii.  715 
Kentucky,  laws  for  insane,  digest  of,  ii.  22*'> 

Stale  asylums  for  insane,  ii.  225 
Kidd  on  ciidaveric  imbibition  of  poison,  ii. 
709 
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KidnevB,  dieeaHes  of,  in  ii[i|di(»tioii  for  life 

Lungs,  ditieaaea  of,  m  cause  of  audden  denth, 

in>»ur:ince,  i.  4*)2 

i.  lol 

jKistniortcni  cxamiiiiition  of.  i.  51 
Ki«*luin  ill  urine  in  prvgiiam-y,  ii.  50 

in  application  for  life  in»inincv»  i.  4<15 

inflation  of,  in  »tilMiurn  cbildrvn,  ii.  114 

Kinj?*!!  yclloMT,  untcnic  uj,  it.  41^*2 

[kot^tnioheiii  examination  of,  i.  44 

Kijj(fcnbcrffcr'}i    method   of   seiwinition   of 

Lye,  concv-'ntrutcd,  ii.  :^'>'J 

ulkaloida  from  pioiimins,  ii.  .'J38 

Lyiiipbalic  con'-tituliun  as  predi.'*porting  to 
sudden  death,  I  14l> 

Labia  after  tUlivcry,  ii.  82 

LaceralcKl  wutmtLs  i.  275 

MAC'RocEPHAi-rs,  1.  549 

TjfltiKliinjT-f^A,  ii.  675 

Mninc,  laws  for  insane,  digest  of,  ii.  228 

Lunrol,  ii.  Oil 

State  (iKvluniH  fur  inaane,  ii.  228 

Lhwh  rvliiting(i>i[iS!nu%  Slule  and  Territory, 

Male  fern,'  ii.  fi23 

arnin«e<l    alplinltetintlly,    ii.   104- 

sterility  in,  ii.  124 

2t»H 

Malini^'ring,  ii.  17 

Lead,  ii.  :tsi-:W9 

Malpr.u-iice,  ii.  174 

acolale,  ii.  382 

civil,  ii.  174-184 

lest  for  oxalic  add,  ii.  356 

criniiniil,  ii.  181 

(3irb<>nat<;,  ii.  ;W2 

R^>ntgen  niys  in  suita  in,  ii.  189 

pnJHonotia  mUa  of,  ii.  382 

Malt  liquciiTS,  uy*:  i>f,  in  ap|ilicaliou  for  Ufe 

white,  ii.  382 

iiwunuce,  i.  474 

Lednyen'-*  disinfectant,  ii.  382 

Mammary  changeH  of  pregnancy,  ii.  57 

Lefnrt'H  tcist  for  tnorphin  luui  upiurn,  ii.  497 

Mania,  i.'eOO 

Le^itinuicy.  ii.  (>■! 

Mimia-ii-potii  at  time  nf  marriage,  ii.  169 

in  niisccgenalinn,  li.  172 

re:il  am!  fi'igned,  ditTercntial  points  ii.  32 

Lemon,  salts  of.  ii.  353 

Mannknpf'N  jiUn  for  dcieciing feigned  |uin 

Leptocephaluis  i.  549 

aiul  tLTiiierncsR,  ii.  38 

Lesbian  love,  ii.  144 

symptiimin  tnommtie neurasthenia,  13116 

^^^^^^H                             Leukoirliea  in  pivOToncr,  ii.  52 

M/inustnpnitiiJM,  ii.  140 

Lift'  inHuniM(.*u.  i.  4^1-501 

Mark;',  »alloif,  in  iilentily,  i.  '&S 

Liffhtninfir  and  elt-clricity,  death  and  inju- 

artilirial rt*nioVal  of,  i.  89 

ries  by.  i.  245 

perninnenre  of,  i.  89 

IKilhiiloiry.  i.  251 

Marniigi'.  ii.  101-173 

intprruil  juithnlnj^ir  legions  du«  to,  I.  254 

anil  divt>r(e,  ii.  It»l-173 

minor  iiynrktt  frnni,  i.  250 

imd  incbriexy,  i.  535 

L<iKhiniiig-iiiark>4,  i.  252 

Marsh-gas,  ii.  666 

LimbH,  nnniniilic!*  nf,  in  de^neration,  i.  56^i 

Marsh's  appamtiw  for  araenic  tert,  ii.  420 

Lime  kilns,  vapors  frtmi,  ii.  «iG3 

UKKlifieil,  iL  421 

Linew  albiciint«H,  Ii.  82 

test  for  antimony,  ii.  437 

LipA,  nnnniali(»4  of,  in  de>^nomttiin,  i.  562 

fi>r  arsenic,  ii.'420 

Liquor  plunibi  KiibaceiaiK  ii,  '^S^^ 

Maryland,  laws  for  insane,  digest  of,  ii.  230 

LiipKint,  mah,  in  n|»plinitinn   for  tife  intuit^ 

State  iiHyliuuH  for  inMane,  ii.  230 

:ini-e.  1.  171 

Mask  of  pregnancy,  ii.  56 

Lithotoniv,  iH?rineal,  as  cause  of  Bteriljiy,  ii. 

MaBBachiiseiis,  laws  for  insane,  digw*  of,  iL 

147 

232 

Live  birth,  ii.  73,  74 

State  aarltmis  for  insane,  ii.  232 

Liver  blntrbe**  in  pregnancy,  ii.  56 

Ma><turimlton  an  caiine  of  impotence  in  the 

diseases  of,  an  cause  of  Kudden  death,  i. 

male,  li.  120 

151 

MalcheH.  Incifcr,  ii.  364 

in  iipplicuioii  for  life  inKumnce,  i,  464 

safely,  ii.  864 

[KMTinnrtom  eianiin:iti*tn  of,  i.  60 
Lividitics,  ctidaverio,  i.  12il 

TilulLMTifil  iinpresAion,  effect  of,  on  oftkprins. 

11.  ^3 

Llovd  reartinn  of  morpbiii.  ii,  619 

Mnlriinnnial  nclion?.  defense  to,  ii.  164 

LcH-hia  lifter  deliverv,  ii.  82 

grounds  for,  ii.  164-173 

,  H 

allitt,  ii.  82 

New  York  laws  covering,  ii.  163 

1  {  iji  ;uiH 

ruhrn,  ii.  82 

Mayer's  rracent  for  alkaloids,  ii.  452 

rJJ' JJB 

senwa,  ii.  82 

Meadow-ftifTron,  ii.  474 

Locomotor  ataxia  nfter  accidentfi,  i.  386 

Meat,  lionV  acid  in.  test  for,  ii.  376 

OS  cause  nf  impotence  in  ihe  male,  ii. 

Mechnniciil  irrilantu,  ii.  767 

nil 

irritation,  case*!  of,  ii.  773 

IxHiist,  it.  (H2 

Meeonie  acid,  ii.  505 

Loffw<HMl  icHt  f«*r!*Uim,  ii.  37fi 

Melanrboliii,  i.  595 

^^^^^^^b                             I^uisinnn,    Uwt^   Tor   insane,  di^^^t   of,  ii. 

real  and  ft'ignc*!.  differential  points,  ii.32 

^^^^^^^ 

Menstrniil  ^tiiins,  ii.  753 

^^^^^^^^^^^                              State  ortvliHiis          insane,       227 

MpMslnialinn,  4?eMsatiun  of,  ii,  48 

^^^^^^^^^1                       Lnoifer                ii.  :{0S 

feignedj  ii.  45,  49 
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Menstruation,  Ticarioiis,  ii.  49 
Mental  condition  in  anested  cerebral  devel- 
opnient,  i.  tiGl 

incapacity  in  marriage  and  divorce,  ii.  172 
in  matrimonial  actions,  ii.  109 

perversions  of  sexual  instinct,  i.  683 

stupor,  primary,  i.  till 
Mercurialism,  ii.  393 
Mercuric  chlorid,  ii.  390 

tests  for  tin,  ii.  439 
Mercurous  chlorid,  ii.  389 
Mercury,  ii.  389-398 
Mesmerism  in  nmlpnictice,  civil,  ii.  180 
MetuphyMcs  in  civil  malpractice,  ii.  180 
Methane,  ii.  666 

Methemof^lohin,  spectrum  of,  ii.  736 
Methyl-ulcohol,  ii.  d^U 
Metli^l-pyrocatechin,  ii.  600 
Michigan,  laws  for  insane,  digest  of,  U.  234 

State  asyiuniH  for  inwine,  ii.  234 
Microscoiiic  examination  of  blood,  ii.  739 

of  bliKKl-cells,  tecbnic  of,  ii.  745 
Microspectroscojw.    technic    for,    Kichard- 

son's,  ii.  738 
Milk,  boric  acid  in,  test  for,  ii.  376 
Millard  case,ii.  711 
Miller  on  cadaveric  imbibition,  ii.  716 
Minnefiota,  laws  for  insane,  digest  of,  ii.  236 

State  asylums  for  insane,  ii.  236 
Miscarriage,  detinition  of,  ii.  91 
Miscegenation  as  ground  for  divorce,  ii.  172 
Mississippi,  laws  for  insane,  digest  of,  ii.  238 

State  asvlunis  for  insane,  ii.  238 
Missouri,  laws  for  insane,  digett  of,  ii.  240 
Mitflcherlich's  test  for  phosphorus,  ii.  1^69 
Moltedo,  Ageno,  and  Granara  on  cadaveric 

imbibition,  ii.  710 
Molvlidic  acid  test  for  morphin  and  opium, 

ii.  500 
Monkshood,  ii.  458 
Monomania,  i.  027 
Monon'hid,  ii.  79 
Montana,  laws  for  insane,  digeftt  of,  li.  241 

State  asylum  for  insane,  ii.  241 
Morning  sickness  of  pregnancy,  ii.  56 
Morphin  and  opium,  ii.  48-'>-5()H 

tests   for,  fallacies  in,  from  i>utrefaction 
products,  ii.  091 
Morphinism  as  cause  of  impotence  in  the 

male,  ii.  119 
Morrisonism  in  civil  malpractice,  ii.  180 
Motion,  paralysis  of,  feigned,  ii.  38 
Motor  aphasia,  i.  523 

function,  anomalies  of,  in  degeneration, 
i.  .=>68 
Mouth  in  arsenic  poisoning,  ii.  411 
Multiple  pregnancy,  ii.  77 

sclerosis  after  accidents,  i.  386 
Muriatic  acid,  ii.  350 
Mnscarin,  ii.  538 

symptoms  of  poisoning  by,  ii.  629 

testa  for,  ii.  52i* 
Muscular  atrophy,  progressive,  after  »coi- 
dents,  i.  380 

system,  cadaveric  changes  in,  i.  114 
condition  of,  as  sign  of  death,  i.  110 
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Mushroom  poisons,  ii.  527 

cases  of  poisoning  by,  ii.  530 
Myotactic  apraxia,  i.  513 

{Niramimia,  i.  515 

imrapraxia,  i.  516 
Mytilotoxin,  ii.  680 

NAME-FOKtiETFULNEeS,  i.  516 

Name-loss,  i.  510 

Naphtalin,  ii.  587 

Naphtol,  ii.  ()01 

Narcotics,  use  of,  in  rape,  ii.  137 

Kasal  and   accetvory  cavities,  postmortem 

examination  of,  i.  40 
Nausea  in  pregnancy,  ii.  56 
Nebraska,  laws  for  insane,  digest  of,  ii.  242 

State  asylums  for  ins:me,  ii.  242 
Neck,  organs  of,  postmortem  examination 
of,  i.  43 
postmortem  examination  of,  i.  29 
wounds  of,  i.  295 
Necrosis,  phosphorus,  ii.  368 
Negligence  in  civil  malpractice,  ii.  174,  175 
Nephritis  as  cause  of  sudden  death,  i.  150 
Nerves,  injuries  of,  from  railway  injury,  i. 

30.5 
Nervous  disease's  after  accidents,  mixed  and 
unclassiHed  forms  of,  i.  410 
simulation  of,  i.  412 

means  of  detecting,  i.  414 
organic,  symptoms,  i.  377 

ctiuses,  i.  388 
trophic,  i.  382 
system  after  accidents,  results  of  organic 
injury  to,  i.  384 
diseases  of,  as  cause  of  sudden  death, 

i.  15:1 
functional  disorders  of,  after  accident^ 

i.  :wo 

injuries  and  disorders  of,  aAer  railway 
and  allied  accidents,  i.  373 
Neurasthenia  as  cause  of  impotence  in  the 
male,  ii.  119 
s{»ecial  sense  svmptoms  of,  i.  396 
traumatic,  i.  392-399 
Neurons,  i.  503 
Nevada,  laws  for  insane,  digest  of,  ii.  244 

State  asylum  for  insane,  ii.  244 
Ncw-boni,  |Ki8tmortem  examination  of,  i. 

57 
New  Hann»shire,  laws  for  insane,  digest  of, 
ii.  244 
State  asylums  for  insane,  ii.  244 
New   Jcrsev,   laws   fur    insane,   digest    of, 
ii."24f> 
State  asylums  for  insane,  ii.247 
New  York,  laws  for  insane,  digest  of,  ir.  248 
laws  for  marriage  and  divorce,  ii.  163 
State  asylums  for  insane,  ii.  248 
Nicotin,  ii.  '><H* 
and  ptomains,  ii.  701 
as  cause  of  iinp<tteiK*e  in  the  male,  ii.  120 
Nightshade,  dea«lly,  ii.  402 
Niter,  ii.  374 
Nitric  acid.  ii.  'M7 

test  for  <'olchicin,  ii.  477 
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^^^^^^^^^1 

^^V                                         Nitric  oxitt,  ii.  076 

Pain,  f*i(rtuHi,  Mannkopf  te«.  in,  ii.  3ft 

^^^M                                            ficroxiil,       H70 

Fahite,  dt'funuitiee  of,  in  degeneration,  L 

^^^V                                        NilrolwiiKiiiL*,  ii.  GtM> 

o5ti 

^^^^P                                          Kitro>^<n  monoxiil,  ii.  075 

PanercaHj  jwnrtmortem  examination  of,  i.  54 
Fanereutitui  m  eaiim?  of  nudden  death.  L  151 

^^Hf                                        Kitri'glycerin,  ii.  571 

^^^B                                             Nilrniiiiiiriiitic'  ai*id,  ii.  i^dS 

Pantoniime-flnesthc-sin,  i.  .il2 

^^Hi                                                Nilrnii4  iinlmlrid,  ii.  (i7t> 

Pantimiimi'-hlindni'ss,  i.  512 

^^Hi' 

Pant<>niin)f-f<>ruetfuhie»s  ■•  ^^^ 

^^H                                                Nanlliausun  acid,  1).  'Ml^ 

Panidisf  ^is,  ii.  t;7."> 

^^H^                                        Nurili  (Vrt)lina,  luiyltinis  fur  intnms  it  266 

Paradoxia,  m-xuiiI,  i.  (i8i> 

^^^^H                                                   lawH  I'ur  iiiMiiKS 

rara>ieiiKia.  i.  o\^ 

^^^^H                                           North  Dnknla,  law:4  for  iiisiine,  ii.  268 

IVirjijrnipliin,  i.  523 
PuruiiyiIr<H:untarie  aeid,  ii.  693 

^^^^H                                                State  asylum  l*(>r  iiiHimis  li.  '2ijS 

^^^^H                                           Now,  3noiiifllii*«  of,  in  deKieiU'nition,  i.  ^WJ 

Panihvdntxvphenvl-prupionic  acid,  ii,  693 

^^^^1                                        Nuttall's  experiinentu  with  bhHxl,  ii.  750 

I'aniUlehyd.'ii.  .>iti 

^^^^1                                     Nuz  vomica,  sympUinifl  uf  puiMining  by  ii. 

Paralexia,  i.  ol5 

^^H                                                    513 

ParalysiH  as  symptom  of  organic  nervous 

disease*!,  i.  377 

jH^^L^                                         <>aTlfXT-AN-l->iTHh>t(A,  1.513 

general,  tif  inaunt'i  after  accidents,  i.  385 

•  ■r^^^B                                 ObJeot-l»limint*MS  '■  ^'H 

hvBterie,  ii.  4lt 

j                [1                                 OlJjeet-deafTicsft,  i.  oil 
liiiJI                                 Objoct-luijch-furj?elfiilne«,  i.  515 

in  appliaititm  for  life  insurance,  i.  471 

of  nn»li<m,  liabinsUi  ivOex  in,  ij-  40 

■■■■H                                 Occupatinn  in  appltcaLion  for  life  insunince, 

feiffne*!,  ii.  38 

^^^^H 

Pnramimia,  i.  524 

^^^^^^^H                                Oj^Ier's  method  of  exainiiiation  for  luincnil 

myotactic,  i.  516 

^^^^^^^1                                                poi»uriK, 

Panunnnia,  i.  515 

^^^^^^1                                 Ohio,  laws  for                    2t)9 

Paranoia,  i.  627 

^^^^^^^1                                       State  asylums  fnr  insiiiu',  li.  269 

real  and  feipned,  ii.  S3 

^^^^^^1                                Oil  of  hitler  almonds  ii-  581 

Paranoniin,  i.  516 

^^^^^H                                                          ii.  Gi)ii 

Pnrapha^ia,  i.  52Ii 

^^^^^^M                                Oleander, 

Pantpraxia,  auditory,  i  615 

^^^^^^^1                                   Olotianl 

myotactic,  i.  515  ' 

^^^^^^H                              Oleiini  pfioKphoralum,  li.  364 

%'i8iittl,  i.  515 

^^^^^^H 

Panssis,  j;eueral,  after  accidents,  i.  385 

^^^^^H 

Pniesthcsin,  wximl.  i.  mii,  6'.H 

^^^^^^^H                                OpIilhalmiiL,  j^nnurrhoal,  ii.  155 

Pftttitio  dernenlia,  i,  fit" 

^^^^^^^H                                Opiiiiii, 

Paris  Kreen,  arwnic  in,  ii.  432 

^^^^^^H                                -OrbitA,  posLiuoHem  examination  of,  i.  40 

Purortmia,  i.  516 

^^^^^^H                                Orctfon,  hwxi*  for  inline,  ii.  270 

Partimlion   in  rebtion  to  surrivorehip,  L 

I^^^^^^H                                       State  a»yliim  for  insane,  it.  271 

160 

I^^^^^^H                                Ortila  on  imhihltion  of  [Hiiaotis,  postmorlein, 

Parliw  j*erotinu«.  ii.  65,  69 

I^^^^H 

Paternity,  ii.  73 

^^^^^^B                                 Orfik'H  methi^l  of  exaniinatiim  for  mineral 

I'ederajitjr,  ii.  143 

^^^^^^1                                                 poidonH, 

Pelvic  vi.**ceni,  portmortem  examinatian  of, 

^^^^^^1                                                   of             lengths,  i. 

i.  52 

^^^^^^^H                                   On^tttr  pni*H)nFt,.  detDrtinn  nf,  li.  ."^SO 

Pelvis,  Rirhilir,  a.s  cause  of  im|Kttence  in 

^^^^^^1                                 OrpiuienU  ni-Hcnio 

woman,  ii.  140 

l^^^^^^l                                   OrthiihydriixytNPnzuic  arid,  li.  6(_)3 

uounds  «»f,  i.  303 

l^^^^^^l                                   Ob,  exli'mal,  after  di'Uvery,  ii.  82 

Penis,  almnrmnlitio*!  in  corpora  cavemom 

I^^^^^H                                   inieniitl,  after  delivery,  ii.  82 

of,  as  caiiHO  of  im|Mrfcnoe,  it  118 

I^^^^^^H                                            appearance  r>r,  afti.'r   deliverv,   in    the 

H^  vauffe  of  inip«itenoe,  ii.  146 

l^^^^l 

size  of,  as  cause  nf  ini|iotentv,  ii.  118 

^^^^^^1                                 Oruricis  nbst>nce  of,  3«  cause  nf  merilitT,  ii. 

double,  us  i-jinsc  *>f  imiKitcnce,  ii.  118 

^^^^B 

efiiicl  of  ix^ierasly  on,  ii.  143 

^^^^^^^1                                     rudimentary,  :tfi  niiiw;  of  flterilitr,  ii.  149 

epiflpadins  of,  an  cauite  of  impotence,  ii 

^^^^^H                                 Oxul:ite><,                ii.  353 

118 

^^^^^H                                 Oxalio           ii.  353 

fracture  nf,  ii.  145 

^^^^^^^1                                 OxyeephiiliiH,      o50 

hviMWTHidias  of,  a»  cause  of  impotence,  ii. 

^^^^^^1                                 Ox'vKvn  lK)ttle,       C56 

118 

^^^^^^^1                                   Oxyhemoglcthin,  ^])ertnim  of,  ii.  735 

imperfections  of  form  of,  as  cause  of  iw- 

polence,  ii.  118 

^^^^^^^^                                 pAClxi'fl    liquid    f'vr  lIlit>IT}f^*(»]li(.-  examina- 

phimwin  of,   ai*  cause  of  impotence,  ii. 

^^^^^^^H                                                                        of  hloiTM), 

MM,  146 

^^^^^^^                             nun  D8  svni{iLom  nf  or^nic  oervoas  dis- 

Pemisylvania  laws  for  insine,  ii.  273 

^^^^^H                                                  eatten,  i.  382 

State  a«ylumt*  for  inwine,  ii.  273 

^^^^^H                               feigned,  ii. 

Pennyroyal  oa  ahortifacient,  ii.  93 
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Pennym^al,  oil  of,  ii.  636 

Perfuration  of  uteniti  in  criminai  abortion, 

ii.  93 
Pericardium,  potitmortem  examination  of, 

i.  44 
Perineum  after  labor,  ii.  82 
Periodic  drunkenness  i.  641 

insanity,  L  626 
PervcreionH,  mental,  of  sexual   inntinct,  i. 

683 
Pctenton'H  cali|x;rH,  i.  554 
Petroleum,  ii.  532 
PhuUin,  ii.  530' 
Phantom  pref^iancy,  ii.  47 

tumorn,  ii.  24 
Pharmacists  and   druggiali^  distinction  be- 
tween, ii.  776 

and  their  agents,  responsibilities  of,  ii. 
no 

not  (|iialifie<l,  ii.  783 

qualifications  of,  ii.  777 

responHibilitics  of  awistants,  ii.  784 
Pharynx  in  arwnic  jwisoning,  ii.  411 
Phenacetin,  ii.  614 
Phenol,  ii.  692 
Phimosis  as  cause  of  impotence,  ii  118, 

146 
Phosphino,  ii.  364 

test  for  phosphorus,  ii.  371 
Phosphomolvbdic    acid   reagent  for  alka- 
loids, ii.  452 
Phosphorus,  ii.  363-1^73 

red,  ii.  364 

terhvdrid,  ii.  364 
Phosnburetcd  liydrogen,  ii.  364 
Physiologic  stigmata    of   degeneration,   i. 

546 
Picric  acid,  ii.  60-1 

reagent  for  alkaloids,  ii.  452 
Picrotoxin,  ii.  ('>3(> 
Piles  in  application  for  life  insurance,  i. 

472 
PLicental  bruit  in  pregnancy,  ii.  51 

site,  api>earance  (tf,  after  deliTerv,  in  the 
dcjul,  ii.  84 
Plagiocephulus,  i.  550 
Plomb  de  fosses,  ii.  672 
Plumbism,  ii.  383 
Pliuubuni,  ii.  'Ai<\ 
Pneumatophore,  ii.  656 
Pixiophyllum,  ii.  (i-HO 
Poiwmed  wounds,  i.  276 
Poisoning  and  diseases  simulating,  difleren- 
lial  diagniwis,  ii.  'Mil 

by  diseascil  incats,  ii.  (i85 

by  ptomains,  ii.  678 

by  vepetahh*  fiKxls,  ii.  fi78 

condition  of  hhwid  as  sign  of,  li.  316 

congestion  of  spinal  coni  as  sign  of,  ii. 
316 

diagnosis  of,  ii.  lM)Ct 

diseases  sinniluting,  ii.  30<) 

cnter(H*lysis  in,  ii.  314 

fatty  dcgcncnitions  ;ts  signs  of,  ii.  316 

feigned,  ii.  44 

from  nitric  acid,  ii.  347 


Poisoning  from  oil  of  vitriol,  ii.  342 
from  sulphuric  acid,  ii.  342 
fulness  of  brain   vessels  as  rign  of,  ii. 

316 
hypodermocIyKis  in,  ii.  314 
in  relation  to  survivorship,  i.  160 
postmortem  examination   in  cases  of,  ii. 

315 
rapid  dec<mi]>osition  as  sign  of,  ii.  316 
redness  of  stomach  and  bowels  as  sign  of, 

ii.  316 
rigidity  of  muscles  as  sign  of,  ii.  316 
8us}>ecte<l,  |K>stmortem  examination  in,  L 

55 
treatment  of,  ii.  308 
Poisons,  alknloidul,  ii.  447-531 
antidotes  for,  ii.  310 
chemical,  ii.  311 
phvsiologic,  ii.  313 
universal,  ii.  312 
avenue  of  entrance  of,  into  circulation, 

ii.  :w3 

cIa.ssific:ition  of.  ii.  301 

Rabuteau's,  ii.  302 
nmditions  afleoting  action  of,  it  302 
corn»sivc,  ii.  'MO 

acid,  ii.  341 
definition  of,  ii.  299 
elimination  of,  ii.  313 
form  of,  ii.  302 
gaseous,  ii.  644 
hemhtck,  ii.  478 

infiuence  of  age  on  action  of,  ii.  304 
of  disease  on  action  of,  ii.  306 
of  habit  on  action  of,  ii.  304 
of  idiosyncrasy  on  action  of,  it  304 
of  toleran(*e  on  action  of,  ii.  305 
inorganic,  ii.  340 
irritant,  ii.  363 
ivv,  ii.  t;32 
lafxds  on,  ii.  779 
mineral,  examination  for,  ii.  322 

Kresenius  and  Balm's  method,  i\.  324 
Gautier's  metlitxl,  ii.  323 
Ogier's  method,  ii.  326 
Orfila's  meth(Mi,  ii.  322 
Kcinsch's  method,  ii.  328 
necessity  for  exhibiting,  when  found  in 

(juantitv,  ii.  60{t 
organic,  examination  for,  ii.  330 
I>ragiMulorfr*s  nu'tlnKl,  ii.  331 

Haines*  nuxlilicatiim  of,  ii.  334 
RixlgiTs  and  (!inlw(M>d*H  method,  ii. 

:wo 

Stas*  mctluMl.  ii.  ^M) 
Stus^Hto  method,  ii.  330 
Cslar  and  Krdmann*s  method,  ii.  331 
postmortem  imbibition  of,  ii.  708 
removal  of,  (nnw  stomach,  ii.  :t08 
separation  of,  by  <li«lysis,  ii.  3JW 
systemic  efTwts  of,  ii.  314 
virulence  of,  in  stdution  and  solid,  ii.  303 
volnlilc,  separation  of,  ii.  321 
Poppy,  ii.  48;> 

Potitmortem  albimiinnria,  i.  128 
ap|>earances  in  asphyxia,  i.  190 
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Poetmortera  appearances  in  burns,  i.  335 
in  choking  by  solids^  i.  211 
in  death  from  cold,  l  169 

from  lieat,  i.  177 
in  drowning,  i.  216 
in  hanging,  i.  203 
in  scalds,  i.  335 
in  starvation,  i.  183 
in  suffocation, !.  232 

by  carbon  monoxid,  i.  241 
in  throttling,  i.  193 
examination,  i.  23:  ii.  315 
in  suspected  poisoning,  i.  55 
instruments  and  utensiLs  in,  i.  23 
of  abdomen,  i.  2\) 

in  new-bom,  i.  59 
of  adi-enals,  i.  51 
of  anus,  i.  29 
of  body,  i.  27 

external,  i.  27 

internal,  i.  31 

restoration  after,  i.  60 
of  brain,  i.  35 
of  burned  bodies,  i.  30 
of  cavities  of  trunk,  i.  41 
of  chest,  i.  29 
of  cranial  cavitv,  i.  33 
of  decomposed  wxlies,  i.  30 
of  diaphragm^  i.  55 
of  duodenum,  i.  53 
of  e^rs,  i.  40 
of  embalmed  bodies,  i.  31 
of  external  genitals,  i.  29 
of  extremities,  i.  29,  55 
of  frozen  bodies,  i.  31 
of  gall-bladder,  i.  50 
of  hend,  i.  29 

in  new-bom,  i.  59 
of  heart,  i.  45 
of  intestines,  i.  54 
of  kidneys,  i.  51 
of  liver,  i.  50 
of  lungs,  i.  44 

of  nasal  and  accessor?  cavities,  i.  40 
of  neck,  i.  29 

of  new-born  children,  i.  57 
of  orbits,  i,  40 
of  organs  of  abdomen,  i.  49 

of  neck,  i.  43 

of  thorax,  i.  44 
of  pancreas,  i.  54 
of  pelvic  viscera,  i.  52 
of  pericardium,  i.  44 
of  rectum,  i.  52 
of  region  of  biliary  ducts,  i.  50 

of  gall-bladder,  i.  50 
of  retroperitoneal  structures,  i.  55 
of  spinal  canal  in  new-bom,  i.  59 

colunm,  i.  38 

cord,  i,  38 
of  spleen,  i.  49 
of  stomacli,  i.  53 
of  thorax  in  now-born,  i.  59 
of  unknown  b<)difs,  i.  30 
rt'cftrd  of,  i.  2fi 
external  exjiinination  of  body,  i.  27 


Postmortem  imbibition  of  poisons,  ii.  708 

internal  examination  of  oody,  L  31 
Potash,  caustic,  ii.  358 
Potassium  bichromate,  ii.  440 
binoxalate,  ii.  354 
bitartrate,  ii.  375 
chlorate,  ii.  373 
chromate  test  for  barium,  ii.  445 

for  lead,  ii.  388 
cyanid,  ii.  574 
ferrocyanid  test  for  copper,  ii.  401 

for  zinc,  ii.  444 
hydrate,  ii.  35S 
hydroxid,  ii.  358 
iodid  test  for  lead,  ii-  387 
for  men'urv,  ii.  397 
for  silver,  li.  381 
mercuric  iodid  reagent  for  alkaloids,  ii. 

452 
nitrate,  ii.  374 

permanganate    in   morphin    and  opium 
poisoning,  ii.  491 
test  for  oxalic  acid,  ii.  350 
Powder  smoke  in  room,  detection  of,  i.  325 
Pi-edispraition  to  traumatic  hysteria,  i.  390 

neurasthenia,  i.  390 
Pregnancy,  alxlominal  signs  of,  ii.  54 
antenuptial,  ii.  89 
bladder  in,  ii.  51 
cervix  in,  ii.  52 
chloasmata  in,  ii.  56 
concealetl,  ii.  59 

at  time  of  marriage,  iL  171 
diagnosis  of,  ii.  58 
disposition  in,  ii.  57 
duration  of,  ii.  05 
feigne<l,  ii.  44,  59 
fetal  bruit  in,  ii.  56 
heart  sounds  in,  ii.  56 
shock  in,  ii.  56 
in  the  dead,  ii.  CI 
moles  in,  ii.  61 
uterine  contents  in,  ii.  61 
late,  ii.  59 

legal  aspects  of,  it.  46 
leukorrfica  in,  ii.  52 
mask  of,  ii.  56 
multiple,  ii.  77 
nausea  in,  ii.  56 
opportunity  of  access  in,  ii.  89 
phantom,  ii.  47 
precocious,  ii.  59 
presumption  of  access  in,  ii.  89 
pi-otracted,  ii.  69 
salivation  in,  ii.  57 
shortened,  ii.  72 
signs  of,  ii.  47-56 
size  and  weight  of  fetus  at  various  stages 

of,  ii.  72 
umbilical  soufHo  in,  ii.  51 
unconscious,  li.  60 
urinary  changes  in,  ii.  56 
uterine  souffle  in,  ii.  51 
vniriual  pnlse  in,  ii.  52 
vomit inp  in,  ii.  5(1 
Prepuce,  tight,  us  cause  of  sterility,  ii.  147 
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Prescott  separating  device,  ii.  333 
PrescriptionK,  dangerous  abbreviations  in, 
ii.  782 
errors  in,  ii.  782 
nature  of,  ii.  781 
Presumption  of  death,  i,  154 

of  survivorship,  i.  155 
Primary  confusional  insanity,  L  612.     See 
ItuanUff. 
dementia,  i.  624 
mental  stupor,  i.  611 
Prints,  finjfer-,  in  identity,  i.  90 

foot-,  in  identity,  i.  92 
Producer  gas,  ii.  664 

Progressive   muscular  atrophy  after  acci- 
dents, i.  386 
Prolapsus  ani,  feigned,  ii.  22 
Proprietary  drugs,  ii.  781 
Prostate,  calculi  in,  as  cause  of  sterility, 
ii.  147 
hypertropiiv  of,  as  cause  of  impotence, 

ii.  147 
inflammation  of,  as  cause  of  sterility,  ii. 
148 
Proteid-toxins,  poisoning  by,  ii.  680 
ProteuK  vulgarU,  ii.  684 
Prou()  flesh,  i.  272 
Pruasic  arid,  ii.  573 
Pseudorycsis,  it.  47 
Psychic  agraphia,  i.  522 
causes  of  impotence,  ii.  146 

in  male,  ii.  121 
elements  of  sexual  desire,  ii.  121 
motor  amimia,  i.  523 

aj>ha8ta,  i.  518 
stigmata  of  degeneration,  i.  546 
Ptomaine,  ii.  678 
and  atronin,  ii.  703 
and  colcnicin,  ii.  705 
and  coniin,  ii.  699 
and  delphinin,  ii.  705 
and  dif^italtn,  ii,  704 
and  morphin,  ii.  691 
and  nicotin,  ii.  701 
and  veratrin,  ii.  704 
and  strychnin,  ii.  702 
in  t(txi('(tlogy,  ii.  691 
separation  of,  ii.  337 
Haines'  motlifM),  ii.  337 
KipiK'nhcrger's  method,  ii.  338 
Pul>escencc,  insanity  of,  i.  614 
Pulnlona^^'  aiK>plcxy  in  new-bom,  ii.  114 
Punctureri  wounds,  i.  273 
Pur^livos,  anthracene,  ii.  629 
jalapin,  ii.  630 
oils,  ii.  6:t7 
veerctahle,  ii.  627 
Putrefaction,  cadaveric,  age  and  sex  as  in- 
fluencing, i.  \'M) 
air  as  influencing,  i.  121* 
causi>  and  comlition  of  ImmIv  at  death 

as  influencing,  i.  i;^> 
conditions  inflnencinff,  i.  129 
in  water,  i.  132 

moisture  as  influencing,  i.  129 
temperature  as  influencing,  i.  129 


Putrefaction,  cadaveric,  time  and  place  of 

interment  as  influencing,  i.  129 
Putrefactive  changes  in  blood,  cadaveric,  i. 
125 
in  body,  cadaveric,  i.  122 
discoloration,  cadaveric,  i.  123 
gases,  cadaveric,  i.  124 
products,   separation  of,  from  vegetable 
alkaloids,  ii.  707 
Puttv  powder,  ii.  439 
Pvrocatechin,  ii.  600 
I^•rogallol,  ii.  600 

QncKENiNd  in  pregnancv,  ii.  55 
Quicksilver,  ii.  389 

Rabiteai**s  clafvification  of  poisons,  it  302 

Race  in  application  for  life  insurance,  i. 
433 

Radiographs,  admissibility  of,  as  evidence, 
li.  186 
as  evidence,  court  decisions,  ii.  187, 
188 
errors  of,  ii.  186 
liability  to  errors  in  interpreting,  ii.  188 

Ragsky's    up{)aratuK   for  detecting  chloro- 
form, ii.  5*»0 
test  for  chloroform,  ii.  560 

Railway  and  allied  accidents,  injuries  and 
disorders  of  nervous  system  after, 
i.  373 
injuries,  i.  354-.372 

Ranvier's  liquid  in  microecopic  examina- 
tion of  blood,  ii.  747 

Rai>e,  ii.  127-140 

Ratsbane,  ii.  406 

Realgar,  arsenic  in,  ii.  432 

Reconl  of  |H>Ktmorteni  examination,  i.  26 

Rectum,  postmortem  examination  of,  i.  52 

Reduction  teat  for  arsenic,  ii.  415 

Reese  on  cadaveric  imbibition,  ii.  717 

Reflexes  as  symptoms  of  organic  nervous 
diseases,  i.  380 

Regifitration,  systematic,  of  criminals,  i.  97 

Reinsch's  metHfMl  of  examination  for  min- 
eral poisons,  ii.  328 
test  for  antimony,  ii.  436 
fi>r  arsenic,  ii.  418 
ft)r  mercury,  ii.  396 

Renal  <lisease  as  cause  of  impotence  in  the 
male,  ii.  119 

R*>sistance  <»f  body  to  electricity,  i.  246 

Resorein,  ii.  6ftO 

Respiration,  condition  of,  as  sign  of  death, 
i.  U>9 

Respinitor,  sofety  hood,  iJ.  655 

RespinUorv  act  of  fetus  in  infanticide,  ii. 
Ill 

Restoration  of  IkmIv  after  }M)stmorteni  ex- 
amination, i.  6t> 

RetroiH'ritoneal  stnictures,  postmortem  ex- 
amination of,  i.  55 

Rheumatism,  feignwl,  ii.  42 

in  appli(*ation  for  life  insurance,  i.  469 

Rhode  lslnn<i,  laws  for  insane,  ii.  275 
State  asylum  for  insane,  ii.  275 
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Rhubarb,  ii.  629 
fihus  radicans,  IL  632 

toxicodendron,  ii.  632 
Richardson's  liquid  for  microscopic  exami- 
nation of  blood,  ii.  747 
Rigor  mortis  as  sign  of  death,  i.  115 
disappearance  of,  i.  118 
instantaneous  onset  of,  i.  117 
period  of  onset  of,  i.  116 

of  iLsual  continuance  of,  i.  118 
rapid  onset  of,  i.  117 
slow  onset  of,  i.  116 
Robinia  pseudocacia,  ii.  642 
Robinin,  ii.  643 

Rodgers  and  (iirdwood's  method  of  exami- 
nation for  organic  poisons,  ii.  330 
Rontgen  rays,  advances  in  knowledge  of, 
ii.  189 
bums  from,  ii.  189 
description  of,  ii.  185 
hard  and  soft  tubes  for,  ii.  190 
how  obtained,  ii.  185 
how  used,  ii.  185 
influence  of  tube  in  causing  dermatitis, 

ii.  191 
malpractice  suits  arising  from,  ii.  189 
medicolegal  relations  of^  ii.  185 
standardization  uf  methods  in,  U.  189 
summary  of  knowledge  of,  ii.  192 
Rough  on  ratSy  ii.  406 
Roussin's  liquid  in  microscopic  examination 

of  blood,  ii.  747 
Rubner's  test  for  carbon  monoxid,  ii.  660 
Rupture  of  aorta  as  cause  of  sudden  death, 
i.  143 

Sadism,  i.  705 

Safety  hood  respirator,  ii.  655 

Sal  prunelle,  ii.  374 

soda,  ii.  360 
Salicylic  acid,  ii.  603 
Salivation  of  pregnancy,  ii.  57 
Salkowski's  test  for  carbon  monoxid,  ii.  660 
Salol,  a.  604 
Salt,  spirit  of,  ii.  350 
Saltpeter,  ii,  374 
Salts  of  alkaline  metals,  ii.  373 

of  lemon,  ii.  3.53 
Santonin,  ii.  625 
Saturnine  intoxication,  ii.  383 
Savin  in  abortions,  ii.  93 

oil  of,  ii.  589 
Scalds,  i.  333-342 
Scaphocephalus,  i.  550 
Scars,  i.  338 
Schaer*8  modified  guaiacura  test  for  blood, 

ii.  733 
Scheele's  green,  arsenic  in,  ii.  432 
Schonbein's  test  for  hydrocvanic  acid,  ii. 

585 
School  of  medicine,  what  constitutes,  ii.  177 
Schweinfurth-green,  arsenic  in,  ii.  432 
Sciatica,  feiprncd,  ii.  42 
Sclerosis,  imiltiplo.  nfier  Occidents,  i.  386 
Secondary  denientin,  i.  *i2'j 
Self-pnxInoe<l  injuries,  ii.  26 


Semen  on  genitals  of  victim  as  evidence  of 

rape,  ii.  133 
Seminal  crystals,  ii.  757,  758 
fluid,  biologic  test  for,  iL  761 

consistence  and  appearance  of,  ii.  755 
stains,  Florence  test  tor,  ii,  756 
location  of,  ii.  756 
medicolegal  examination  of,  ii.  755 
vesicles,    inflammation    of,   as  cause    of 
sterility,  ii.  148 
Senile  dementia,  i.  659 

diagnosis,  i.  660 
Senst^,  special,  in  identity,  peculiarities  of, 

i.  96 
Sensory  functiim,  anomalies  of,  in  degenera- 
tion, i.  568 
Scrum-test  for  blo(x],  ii.  750 
Sewer  air,  ii,  673 

Sex  and  age  as  influencing  cadaveric  putre- 
faction, i.  130 
determination  of,  ii.  78 
in  rclation  to  survivorship,  i.  158 
Sexual  anesthesia,  i.  690 

desire,  psychic  elements  of,  ii.  121 

exhibition,  ii.  143 

feeling,  oontrai^',  i.  692 

hyperesthesia,  i.  690 

impotence,  ii.  117 

instinct,  mental  perversions  of,  i.  683 

intercourse  as  onuse  of  impotence  in  the 

male,  ii.  120 
inversion,  i.  692 
oflenses,  unnatural,  U.  141 

•  incest,       psvcbo-physiologic       laws 
against,  ii.  141 
paradoxia,  i.  098 
paresthesia,  i.  688,  691 
Shock  after  railway  injury,  i.  357 
as  cause  of  sudden  death,  i.  141 
as  svmptom  of  organic  nervous  diseases, 
1.  382 
Shotgun  wounds,  i.  311 
Signs  of  death,  i.  104-137 
Silver,  a.  380 

cyanid,  crystals  of,  ii.  586 
nitrate,  ii.  380 
test  for  arsenic,  c|^uantitative,  u.  425 
for  hydrochloric  acid,  ii.  352 
for  oxalic  acid,  ii.  356 
tests  for,  ii,  381 
Simpson,    Xanny,   case   of   criminal    mal- 

Jractice,  ii.  183 
aflections,  ii.  19 
j  Simulation  in  railway  injury,  i.  372 

of  nervou!:)  diseases  after  accidents,  i.  412 
means  of  detecting,  i,  414 
Skatol,  ii.  692 
'      color-reactions  of,  ii.  693 
Skiagraphs,  ii.  186.     See  also  Radioprnphit. 
'  Skin,  anomalies  of,  in  degeneration,  i.  568 
I  Sleep,  feignefl,  ii.  41 
!  Smell  mcmory-lf>ss,  i.  512 
Smoke,  powder,  in  room,  detection  of,  i.  325 
'  Snow  on  the  mountain,  ii.  t)33 

Soda,  oniislic,  ii.  359 
I       washing,  ii.  300 
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Sodium  carbonate,  ii.  360 
hydrate,  Vi.  •Sot* 
hydruxtU,  ii.  3«VJ 
tuiiKHtate  test  fur  bl(M>d,  ii.  731 
Soils  arsenic  in,  ii.  432 
Solids,  chokiiif?  by,  i.  20i» 

treatment  of,  i.  212 
Sonnenseliein'ti  qiiantitutive  tettt  for  pho0- 

phiinis,  ii.  372 
Souffle,  f-anllac,  ii.  Til 

unibilie:il,  in  invpimnoy,  ii.  51 
uterine,  in  jtrejmancy,  ii.  51 
South  Carolina,  laws  for  inwine,  ii.  277 

State  asylums  ft>r  insane,  ii.  277 
South  1  hikot'a,  asyhuns  for  insane,  it.  277 

laws  for  insane,  ii.  277 
Si>anish  fly,  ii.  616 
S|K'etra,  ii.  7:>5 

i^I)e<*tr(iwMi[H.'  examination  of  blootl,  ii.  HoS 
S{>eetn)K'i)pir  examination,  teehnic  of,  ii.  737 

test  for  bltMHl,  ii.  73-1 
S(icei*h,  aniinialief«  of,  in  degeneration,  i.  ^HB 
disonlers,  i.  502 

pr(H*essos,  anatomie  basis  of,  i.  503 
disordeis  of,  i.  508 
normal,  i.  502 
SpemiatoztKi,  detection  nf,  ii.  759 
Spermatozotin,  human,  ii.  75U 
Sphincter  control  as  symptom  of  organic 

nervous  diseases,  i.  381 
Spinal  canal  in  new-b<»m,  postmortem  ex- 
amination of,  i.  5U 
column,  [MiHtmortem  examination  of,  i.  38 
concussion  from  railway  iijjury,  361 
conl,  feigning  diseasi>H  of,  ii.  41 
in  iM»isoninf;,  ii.  'M\ 
poKtmortom  examination  of,  i.  38 
traumatic  diseases  of,  fn)m  railway  in- 
jury, i.  301 
Spine,  curvature  of,  feigned,  ii.  30 

woumls  of,  i.  2i>5 
Spirit  of  salt,  ii.  350 
Spirits,  use  of.  in  application  for  life  insur- 

umv,  i.  474 
SpirituH  auuuoniu>,  ii.  361 
phosphori,  ii.  364 
vini,  ii.  537 
Spleen,  diseasts  of.  as  cause  of  sudden  death, 
i.  152 
|)os|ninrtem  examination  of,  i.  40 
Spoken-wonl-constructioi»-h»»i,  i.  51S 
S|M>ken-wnnl-forfn»tftdnes(.,  i.  514 
Sprains  ami  strains  fnmi  niilwar  ii^urr,  i. 
:!liS 
nf  hack  from  railway  injury,  i.  360 
Stannum.  ii.  V.W* 
Starvation,  death  from.  i.  170 

in  rchition  to  survivoi^hip,  i.  150 
Stas*   methtMl  of   examination  for  orfranic 

]HUS(ms,  ii.  33<> 
StasOtto  methoij  of  examination  for  oi^nic 

I>ois«>ns,  ii.  'X^> 
Sierilitv,  ii.  117 

and  imiK>tciice.  difTerenliation  of  terms, 

ii.  145 
definition  of,  ii.  117 


Stetility  in  the  female,  ii.  125 

in  the  male,  ii.  124,  147 

in  woman,  ii.  140 
Stibium,  ii.  4.'t:t 

Stigmata  of  degeneration,  i.  544-570 
Stomacli,  diseases  of,  as  causes  uf  sudden 
death,  i.  151 
in  application  for  life  insurance,  i.  466 

in  arsi-nic  |KtisoninK,  ii.  412 

in  {KMsoning,  ii.  310 

|Kl^.llno^lcm  examination  of,  i.  53 

removal  of  |M>istm  from,  ii.  3(>8 
Stomach-pump,  ii.  300 

with  funnel  and  exhaust,  ii.  310 
Strains  and  sprains  from  railway  injunr,  L 

of  Kick  from  railway  injury,  i.  300 
Stramonium     and     Inttulism,    differential 
[Miints,  ii.  084 
syniptoms  of  itoi^ining  from,  ii.  463 
.  Stran|£!ulation,  death  hy,  i.  IW* 
feigneil,  ii.  45 
treatment,  i.  2(H» 
Strassmann  and  Keretein  on  mdareric  im- 
I  btbiti<m.  ii.  720 

Striff,  abdominal,  in  pregnancy,  ii.  54 
I  Stricture,  tight,  as  cause  of  sterility  in  the 
mak%  ii.  147 
urethral,  as  cause  of  sterility,  ii.  118 
Strophanlhus  ii.  620 
Strychnin,  ii.  512 
and  ptomains  ii.  702 
in  treatment  of  moqihin  and  opium  poi- 
soning, ii.  402 
Stupor,  primary  mental,  i.  61 1 
Sublimation  test  for  aiM-nic,  ii.  415 

lor  mcn'ur\",  ii.  395 
Sudden  death,  i.  138-100 
Suilt»eati<m  by  arsenureteit  hydrogen,  i.  244 
by  nirbon  monoxid,  i.  2;i7 
by  external  «-aust»s  i-  2:i(t 
by  intemal  cjiuscs,  i.  237 
bv  sulphuretc<l  livdrttgen,  i.  244 
drath  by.  i.  220   *     .      .     _ 
legal  c»»nsi*K-nitions  In,  i.  2iV» 
postmortem  ap|)earances  in.  i.  232 
symptoms  i.  231 
treatment,  i.  2^ 
Sug;ir.  a<'id  of,  ii.  3.53 

«.f  Ictid.  ii.  :iS2 
Suicidal  bums  and  scalds,  i.  337 
gimshoi  wounds,  i.  310 
hanging,  i.  2<M) 
Suicide,  i.  2S0 

in  acciilent  insnnmi'e,  i.  402 
in  appIic:iiion  for  litV*  iitMiranve,  i.  430 
8ul]ibonal.  ii.  5i;i 
Sulphur  dioxid.  ii.  074 
Sulphuri'ic^l  liydnigcn.  suHiK'ation  by,  i.  244 
Sul|>huric  acid.  ii.  :>42 

test  for  iKiriuni,  ii.  445 
for  lead.  ii.  :1SS 
Sulphurous  acid,  ii.  071 
Siu»stn>ke,  i.  175 

in  acrident  insunnw'e.  i.  401 
i      in  application  for  life  insurance,  i.  473 
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Superfetation,  ii.  77 
Supposititious  children,  ii.  64 
Suppression  of  urine,  feigned,  ii,  43 
Survivorship,  presumption  of.  i.  165 
Syncope  as  cause  of  sudden  aeath,  L  141 

in  relation  to  api>arent  death,  t  105 
Syphilis,  ii.  157 

as  cause  of  sterilitv  in  woman,  ii.  150 

in  application  for  life  insurance,  i.  473 
Syphilitic  dementia,  i.  646 

insanity,  i.  043 
delusional,  i.  645 
Systematic  registration  of  criminals,  i.  97 

Tannic  acid  reagent  for  alkaloids,  ii.  452 
Tansy,  ii.  035 

in  abortions,  ii.  93 
Tartar,  cream  of,  ii.  375 
emetic,  ii.  433 
stibiated,  ii.  433 
Tassyniond's  case  of  criminal  malpractice, 

ii.  183 
Taste,  anomalies  of,  in  degeneration,  i.  569 
Taste-memory-los-s,  i.  512 
Tea  in  treatment  of  morphin  and  opium 

poisoning,  ii.  492 
Teeth,  anomalies  of,  in  degeneration,  i.  562 
Teichmann's  test  for  blood,  ii.  729 
Telegony,  ii.  73 

Temperature,  cadaveric  elevation  of,  i.  112 
Tenuemess,  feigned,  ii.  38 

Mannkopf  test  in,  ii.  38 
Tennessee,  laws  for  insane,  ii.  278 
Suite  asylums  for  insane,  ii.  278 
T^tes,  absence  of,  as  cause  of  sterility,  ii. 

147 
atrophy  of,  as  cause  of  sterility,  ii.  148 
Tetanus,  feigned,  ii.  41 
Tetronal,  ii.  566 
Texas,  laws  for  insane,  ii.  280 

State  asyhinis  ftu-  insane,  il.  280 
Thermic  fever,  i.  175 
Thirst,  death  from,  i.  185 
Thorax  in  new-bom,  postmortem  examina-  I 

tion  of,  i.  59  ' 

organs  of,  p<»tmortem  examination  of,  i.  j 

44  ' 

Throat,  diseases  of,  in  application  for  life  ' 

insurance,  i.  466  , 

Throttling,  death  by,  i.  190  I 

Thymus,    enlarged,    as    catuse    of    sudden 

death,!,  147  I 

Thyroid,    enlarged,    as    cause    of   sudden  i 

death,  1.  148  I 

Tin,  ii.  439  . 

test  for  antimonv,  ii.  437  I 

Tinctui-e  of  iron,  ii.  441  1 

Tobacco,  ii.  509 
Tongue,  anomalies  of,  in   degeneration,  i.  ' 

562  j 

Torsellini  on  ca<lavenMi8  imbibition,  ii.  718  ' 
Torticollis,  feigned,  ii.  20 
Torts  and  inebriety,  i.  Cy'S'l 
Tough  on  mice,  ii.  406 
Toxiroioiry,  ii.  "J'.tit 
Tranee  in  rehilidu  to  apparent  death,  i.  105 


Transitory  frenzv,  i,  608 
Traumatic  deliiaum  from  railway  injury,  i, 
359 
disease  of  spinal  cord  from  railway  in- 
jury, I.  361 
hysteria,  I  399-417 
insanity  from  railway  injury,  L  365 
neurasthenia,  i.  392-^99 
Tribadism,  ii.  144 
Trigonocephalus,  i.  550 
Trinvdroxvbenzene,  ii.  ^X> 
Trional,  ii.^566 

Tropein  alkaloid,  poisoning  cases,  ii.  465 
Trophic  symptoms  of  organic  nervous  dis- 
eases, i,  382 
Tnmk,   cavities  of,  postmortem   exaoiina- 

tion,  i.  41 
Tuberculosis  in  application  for  life  insur- 
ance, i.  45o 
Tumors,  factitious,  ii.  24 

malignant,  after  accidents,  i.  386 

of  genitals  as  cause  of  impot^ice  in  male, 

ii.  120 
phantom,  ii.  24 
Turner's  yellow,  ii.  382 
Turpentine  as  abortifacient,  ii.  93 

oil  of,  ii.  589 
Tyrotoxicon,  discovery  of,  ii.  679 

Ulcers,  feigned,  ii.  23 

Umbilical  cord  in  infanticide,  ii.  115 

souffle  in  pregnancy,  ii.  51 
Umbilicus  in  pregnancy,  ii.  54 
Unchastitv   in    marriage  and    divorce^  iu 

172 
Unconsciousn^s,  feigned,  ii.  41  ' 

impregnation  during,  ii.  60 

in  gunshot  wounds,  1.  315 

rape  during,  iL  136 
Unknown  lK>dies,  postmortem  examination 

of,  i.  30 
Unnatural  sexual  offenses,  ii.  141 
Urine,  antimony  in,  ii.  438 

arsenic  in,  ii.  431 

examination  of,  for  mercury,  ii.  398 

in  pregnancy,  ii.  56 

incontinence  of,  feigned,  ii.  22 

lead  in,  ii.  387,  388 

morphin  in,  ii.  506 

suppression  of,  feigned,  ii.  43 
Uslar  and  Erdmann  method  of  exominatioD 

for  or^nic  poisons,  ii,  331 
Utah,  laws  for  msane,  ii.  282 

State  asylum  for  insane,  ii.  282 
Utensils  and   instruments    in   postmortem 

examination,  i.  23 
Uterine   cavity,  occlusion  of,  as  cause  of 
sterility,  ii.  149 

fluctuation  in  pregnancy,  ii.  63 

secretions,  altered,  as  cause  of  sterilitr, 
ii.  150 

signs  of  pregnancy,  ii.  48 

souffle  in  pregnancy,  ii.  51 
Uterus,  at>senee  of,  as  cause  of  sterility,  ii. 
l-l'.t 

after  lal)or,  ii.  82 
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Uterus,  appearance  of,  after  delivery  in  the 

dead,  ii.  84 
bipartituM  in  Hiiperfetjition,  ii.  78 
catarrh  of,  as  cause  of  sterility,  ii.  150 
interference  with,  as  means  of  criminal 

abortion,  ii.  98 
malformations  of,  as  cause  of  impotence, 

ii.  149 
malpottilion   of,  as  cause  of  sterilitv,  ii.  . 

loO  .  *     ..   I 

perforation  of,  after  criminal  abortion,  ii.  ' 

93 
rudimentarv,  as  cause  of  sterility,  ii.  149   j 
size  of,  during  inrolution,  ii.  84  | 

Vagina  after  delivery,  ii.  82  I 

appearance  of,  after  delivery  in  the  dead, 
ii.  84  I 

Vaginal  signs  of  pregnancy,  ii.  51 

walls,  ap|K'arance  of,  in  virgins,  ii.  133 
Vaginisnnis  as  cause  of  inijx)tence,-ii.  149 
Van  Deen's  test  for  bl<Hxl,  li.  732 
Vapors  from  brick  kilns,  ii.  663 
from  (emcnt  kilns,  ii.  663 
from  combtistion,  ii.  661 
from  lime  kilns,  ii.  663 
Varicocele,  feigned,  H.  22 
Varicose  veins,  factitious,  ii.  25 
Varicosities  in  vaginal  wall  in  pr^nancy, 

ii.  53 
Vaughan  and  llonghton's  experiments  with 

indo!,  ii.  090 
Vaughan*s  exjieriments  on  cadaveric  imbi- 
bition of  araenic,  ii.  714 
with  putrefaction  products,  ii.  693 
Vegetable  alkaloids,  separation    of,  from 

putrefaction  products,  ii.  707 
Veins,  diseases  of,  as  cause  of  sudden  death, 
i.  144 
varicose,  factitious,  ii.  25 
Venereal  and   genilo-urinary    diseases    in 
medicolegal  relations,  ii.  145 
disease  in  marriage  and  divorce,  ii.  172 
Verolrin  and  ptomains,  ii.  704 
cases  of  jioisoning  by,  ii.  525 
fatal  d(«e,  ii.  525 
symptoms  of  |M>isoning  bv,  ii.  526 
test  for  sulphuric  acid,  if.  345 
tests  for,  ii.  526 

Wright's  and  ('ouerbe's,  ii.  524 
Veratnmi  alkaloids,  ii.  524 

viride,  svmptoms  of  |Miisoning  bv,  ii.  525 
Verdigris,  ii.  399 
Vermcmt,  laws  for  insane,  ii.  284 
Stale  asylum  for  insane,  ii.  284 
Verriicktheit.  i.  6.HI 
VertebiTp,disIocati(msand  fractures  of,  from 

railway  injury,  i.  362 
Vertigo,  feigned,  ii.  38 
Viability,  ii.  73 
Viliert's  litpiid  for  microscopic  examination 

of  blood,  ii.  747 
Virchow's  liquid  in  microscopic  examina- 
tion of  hltHxt,  ii.  747 
Virginia,  laws  for  insane,  ii.  285 
State  asylums  for  insane,  ii.  285 


Viscera,    changes    in,   leading    to  sudden 
death,  i.  139 

pelvic,  postmortem  examination  of,  i.  62 
Vision,  medicolegal  aspects  of,  i.  493 
Visual  amimia,  i.  512 

aphasia,  i.  523 

parapmxia,  i.  515 
Vitalli  s  test  for  atropln,  iL  468 
Vitriol,  oil  of,  i>oisoning  from,  ii.  342 

white,  ii.  443 
Vogel's  test  for  carbon  monoxid,  ii.  657 
Voluntary  sen'ices,  ii.  176 
Vomiting,  feigned,  ii.  43 

in  pregnancy,  ii.  56 
Vulvovaginitis,  gonorrheal,  ii.  166 

Wacinkb's  reagent  for  alkaloids,  ii.  462 
Wahnsinn,  i.  6ii0 
AVall-i»aj>er,  arsenic  in,  ii.  426 
Walther  on  cadaveric  imbibition,  iL  711 
Washington,  laws  for  insane,  ii.  287 

State  asylums  for  insane,  ii.  287 
Water  as  wtlvent  of  alkaloids,  ii.  450 

postmortem  putrefaction  in,  i.  132 
Mater-gas,  i.  238;  ii.  664 
Wea perns,  distinguishing  of.  by  reports,  1 324 

evidence  of  use  of,  i.  279 
Weber's    method  of   extracting    nitroglr- 

cerin  from  oi^nic  matter,  ii.  672 
West  Virginia,  laws  for  insane^  ii.  288 

State  asvlums  for  insane,  ii.  288 
White  lead,'ii.  382 

vitriol,  ii.  443 
AVilles  on  criminal  malpractice,  ii.  182 
Wills  and  inebriety,  i.  533 
Wine,  use  of,  in  application  for  life  insur- 
ance, i.  474 
Wisconsin,  laws  for  insane,  ii.  289 

State  asylums  for  insane,  ii.  289 
Wolfs  ti-st  for  carl>on  monoxid,  ii.  657 
Women  as  risks  in  life  insurance,  i.  481 
Wood-aU'«>hoI,  ii.  6M 
Wonl-aneslhesia,  i.  512 
Word-blindness,  i.  511 
Word-deafness,  i.  508,  514 
Word-meaning-forgetfulness,  i.  514 
Wonl-uiterance-loss,  i.  519 
Wormley's  li<pnd  for  microscopic  examina> 
lion  of  blood,  ii.  747 

table  for  n>easuring  Mood'etains,  ii.  749 

test  for  Rtropin,  ii.  469  • 

Wounds,  i.  264-;W7 

gjinshot,  i.  308-3:W 
Wright's  venitrin,  ii.  524 
Wry-neck,  feigned,  ii.  20 
Wyoming,  laws  for  insane,  ii.  291 

State  asylum  for  insane,  ii.  291 

X-KAY  bums,  ii.  189 

X-n»ys,  ii.  185.     See  also  Rontgtn  rays, 

Yorxfj's  rule  for  dorage,  ii.  181 

Zai.kski's  test  for  carbon  m(moxid,  ii.  660 
ZeiseKs  test  for  colchicin,  ii.  706 
Zinc,  ii.  442 
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925  WALNUT  STRE£T  PHILADELPHIA 

NEW  YORK  LX>NI>ON 

Fuller  Bididing,  5th  Ave.  and  23d  St.  9.  Henriette  Street,  Covent  Garden 

MECHANICAL    EXCELLENCE 

|kTOT  alone  for  their  literary  excellence  have  the  Saunders  publi- 
*^  cations  become  a  standard  on  both  sides  of  the  Atlantic:  their 
mechanical  perfection  is  as  universally  commended  as  is  their  sci- 
entific superiority.  The  most  painstaking  attention  is  bestowed 
upon  all  the  details  that  enter  into  the  mechanical  production  of  a 
book,  and  medical  journals,  both  at  home  and  abroad,  in  reviewing 
the  Saunders  publications,  seldom  fail  to  speak  of  this  distinguishing 
feature.  The  attainment  of  this  perfection  is  due  to  the  fact  that  the 
firm  has  its  own  Art  Department,  in  which  photographs  and  drawings 
of  a  very  high  order  of  merit  are  produced.  This  department  is  of 
decided  value  to  authors,  in  enabUng  them  to  procure  the  services  of 
artists  specially  skilled  in  the  various  methods  of  illustrating  medical 
publications. 

A  Complete  Catalogue  of  our  Publicatiom  will  be  Sent  upon  Requert 
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StelwagonV 
Diseases  of  the  Skin 


A  Treatise  on  Diseases  of  the  Skin.  For  Advanced  Students  and 
Practitioners.  By  Henky  \\\  Stelwagon,  M.  D.,  Ph.D.,  Clinical  EVo- 
fessor  of  Dermatology,  JclTerson  Medical  College  and  Woman's  Mediail 
College,  Philadelphia ;  Dermatologist  to  the  Howard  and  to  the  Phila- 
delphia Hospitals.  Handsome  octavo  of  1115  pages,  with  220  text- 
cuts  and  26  full-page  colored  lithogra[)hic  and  half-tone  plates.  Cloth, 
^6.00  net ;  Sheep  or  Half  Morocco,  S7.00  net 

COMBINING  A  THOROUGH  TREATISE  WITH  A  COMPLETE  ATLAS 
SECOND   EDITION  — FIRST   EDITION   EXHAUSTED   IN   SIX   MONTHS 

The  exhaustion  of  the  first  edition  of  this  work  in  a  period  of  six  months,  and 
the  many  complimentarj-  review  notices  have  been  exceedingly  gratifying.  Such 
a  kind  reception  permits  the  inference  that  the  predominant  aim  kept  in  view  m 
its  preparation,  of  giving  the  general  physician  a  treatise  written  on  plain  and 
practical  lines,  with  abundant  helpfiil  case-illustrations,  has  been  successful. 
Wliile  the  short  tinte  that  has  elapsed  since  its  appearance  makes  a  revision 
unnecessary',  the  author  has  taken  advantage  of  ihis  opportunity'  to  correct  some 
typographical  errors,  and  to  change  a  few  expressions  that  seemed  of  somewhat 
ambiguous  meaning. 

PERSONAL  AND   PRESS  OPINIONS 


John  T.  Bowen.  M.D.. 

AnuluHi  Pruftsior  u/  Dermatotagy,  Harvard  Unix'mily  Mtdical  Sckod,  Boston. 

'*  ll  gives  mc  great  pleasure  to  endorse  Dr.  Stelwagon 's  book.  The  clearness  of  description 
is  a  marked  feature,  U  is  also  very  carefully  compiled.  It  is  one  of  the  best  text-books  yet 
publishrd  and  a  credit  to  American  dermatology. " 

Grover  W.  Wende.  M.D.. 

UiHtcM  Professor  of  Dermatology,   University  of  Buffalo. 

*'  I  have  recommended  thai  the  work  be  included  in  the  catalogue  of  the  University  of 
Buffila.     I  ihinW  you  are  to  be  congratulated  on  bringing  out  one  of  the  very  best  works 
published  in  the  English  language. " 
^ston  Medical  and  Sun^cal  Journal 

•■  We  con  cordially  rflcomnicnd  Dr.  Stelwagon 's  book  to  the  profession  as  the  best  text- 
book on  dermatology,  for  the  advanced  sludcnt  and  general  practitioner,  that  has  been  brought 
strictly  up  to  date  .  .  .  The  photographic  illustrations  arc  numerous,  and  many  of  them  are 
of  great  excellence." 
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DeSchweinitz's 
Diseases  of  the  Eye 

Recently  Issued— Pdurth  Edition.  Enlarged  and  Reset 


Diseases  of  the  Eye:  A  Handbook  of  Ophthalmic  Practice. 
ByG.E.  DeSchweinitz,  M.D.,  Professor  of  Ophthalmology  in  the  Uni- 
versity of  Pennsylvania,  Philadelphia,  etc.  Handsome  octavo  of  773 
pages,  280  text-illustrations,  and  6  chromo-Iithographic  plates.  Cloth, 
115.00  net ;  Sheep  or  Half  Morocco,  56.00  net. 

WITH  280  TCXT-nXUSTRATIONS  AND  6  COLORED  PLATES 

In  this  new  edition  the  text  has  been  thoroughly  revised,  and  the  entire  work 
has  been  reset.  Many  new  chapters  have  been  added,  such  as  Thomson's  Lantern 
Test  for  Color-BIindness  Hysteric  Alopecia  of  the  Eyelids ;  Metastatic  Gonor- 
rheal Conjunctivitis  ;  Grill-like  Keratitis  (Haab);  the  so-called  Holes  in  the  Macula  ; 
Divergence-paralysis  ;  Convergence-paralysis,  and  many  others.  A  large  number 
of  therapeutic  agents  comparatively  recently  introduced,  particularly  the  newer 
silver  salts,  are  given  in  connection  with  the  diseases  in  which  they  are  indicated. 
The  illustrative  feature  of  the  work  has  been  greatly  enhanced  in  value  by  the 
addition  of  many  new  cuts  and  six  full-page  chromo-Iithographic  plates,  all  most 
accurately  portraying  the  pathologic  conditions  which  they  represent 


PERSONAL  AND  PRESS  OPINIONS 


Samud  Theobald.  M.D.. 

Clinical  Professor  of  Ophtkatmology,  Johns  Hopkins  University,  Baltimore. 
"  It  is  a  work  that  I  have  held  in  high  esteem,  and  is  one  of  the  two  or  three  books  upon 
the  eye  which  I  have  been  in  the  haUt  of  recommending  to  my  students  in  the  Johns  Hopkins 
Medical  School." 

Late  WilHam  Pepper.  M.D., 

Professor  of  Theory  and  Practite  of  Medicine  and  Clinical  Medicine,  University  of  Penn- 
sylvania. 
".\  work  that  will  meet  the  requirements  not  only  of  the  specialist,  but  also  of  the  general 
practitioner  in  a  rare  degree.    I  am  satisfied  that  unusual  success  awaits  h." 

British  Medical  Jounial 

"  A  clearly  written,  comprehensive  manual.  One  which  we  can  commend  to  students  as  a 
reliable  text-book,  written  with  an  evident  knowledge  of  the  wants  of  those  entering  upon  the 
study  of  this  special  branch  of  medical  science." 
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A  NEW  WORK— JUST  ISSUED 


A  Thesaurus  of  Medical  Words  and  Phrases.  By  Wilfred  M. 
Barton,  A.  M.,  Assistant  to  Professor  of  Materia  Medica  and  Thera- 
peutics, and  Lecturer  on  Pharmacy,  Georgetown  University,  Washing- 
ton, D.  C. ;  and  Walter  A.  Wells,  M.  D.,  Demonstrator  of  Laryn- 
gology, Georgetown  University,  Washington,  D.  C.  Handsome  i2mo 
of  534  pages.  Flexible  leather,  |t2.50  net;  with  thumb  index,  ^3.00 
net 

THE  ONLY  MEDICAL  THESAURUS  EVER  PUBLISHED 

This  work  is  the  only  Medical  Thesaurus  ever  published.  It  aims  to  perform 
for  medical  literature  the  same  services  which  Roget'swork  has  done  for  literature 
in  general  ;  that  is,  instead  of,  as  an  ordinary  dictionary  does,  supplying  the 
meaning  to  given  words,  it  reverses  the  process,  and  when  the  meaning  or  idea 
is  in  the  mind,  it  endeavors  to  supply  the  fitting  term  or  phrase  to  express  that 
idea.  To  obviate  constant  reference  to  a  lexicon  to  discover  the  meaning  of 
terms,  brief  definitions  are  given  before  each  word.  As  a  dictionary  is  of  service 
to  those  who  need  assistance  in  interpreting  the  expressed  thought  of  others,  the 
Thesaurus  is  intended  to  assist  those  who  have  to  write  or  to  speak  to  give  proper 
expression  to  their  own  thoughts.  In  order  to  enhance  the  practical  application 
of  the  book  cross  references  from  one  caption  to  another  have  been  introduced, 
and  terms  inserted  under  more  than  one  caption  when  the  nature  of  the  term 
permitted.  In  the  matter  of  synonyms  of  technical  words  the  authors  have  per- 
formed for  medical  science  a  service  never  before  attempted.  Writers  and 
speakers  desiring  to  avoid  unpleasant  repetition  of  words  will  find  this  feature 
of  the  work  of  invaluable  service.  Indeed,  this  Thesaurus  of  medical  terms  and 
phrases  will  be  found  of  inestimable  value  to  all  persons  who  are  called  upon 
to  state  or  explain  any  subject  in  the  technical  language  of  medicine.  To  this 
class  belong  not  only  teachers  in  medical  colleges  and  authors  of  medical  books, 
but  also  every  member  of  the  profession  who  at  some  time  may  be  required  to 
deliver  an  address,  state  his  experience  before  a  medical  society,  contribute  to 
the  medical  press,  or  give  testimony  before  a  court  as  an  expert  witness. 
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American  Text-Book  qf 
Eye,  Ear,  Nose,  and  Throat 


American  Text-Book  of  Diseases  of  the  Eye,  Ear,  Nose,  and 
Throat.  Edited  by  G.  E.  deSchweinitz,  M.D.,  Professor  of  Ophthal- 
mology in  the  University  of  Pennsylvania ;  and  B.  Alexander  Randall, 
M.  D.,  Clinical  Professor  of  Diseases  of  the  Ear  in  the  University  of 
Pennsylvania.  Imperial  octavo,  1 251  pages,  with  766  illustrations,  59 
of  them  in  colors.    Cloth,  ^7.00  net ;  Sheep  or  Half  Morocco,  ^8.00  net. 

This  work  is  essentially  a  text-book  on  the  one  hand.  and.  on  the  other,  a 
volume  of  reference  to  which  the  practitioner  may  turn  and  find  a  series  of  articles 
written  by  representative  authorities  on  the  subjects  portrayed  by  them.  There- 
fore, the  practical  side  of  the  question  has  been  brought  into  prominence.  Par- 
ticular emphasis  has  been  laid  on  the  most  approved  methods  of  treatment. 

Americaoi  Journal  of  the  MedictJ  Sciences 

*'  The  different  articles  are  complete,  forceful,  and,  if  one  may  be  permitted  to  use  the  term, 
'snappy,'  in  decided  contrast  to  some  of  the  labored  but  not  more  learned  descriptions  which 
have  appeared  in  the  larger  systems  of  ophthalmology." 

Hyde  and  Montgomery's 
Syphilis  and  Venereal 

Syphilis  and  the  Venereal  Diseases.  By  James  Nevins  Hyde, 
M.  D.,  Professor  of  Skin,  Genito-Urinary,  and  Venereal  Diseases,  and 
Frank  H.  Montgomery.  M.  D.,  Associate  Professor  of  Skin.  Genito- 
urinary, and  Venereal  Diseases  in  Rush  Medical  College,  in  AfRliation 
with  the  University  of  Chicago,  Chicago.  Octavo  volume  of  594  pages, 
profusely  illustrated.     Cloth,  ;^4.oo  net. 

SIXOND  CDmON,  REVISED  AND  GREATLY  ENLARGED 

In  this  edition  every  page  has  received  careful  revision  ;  many  subjects, 
notably  that  on  Gonorrhea,  have  been  practically  rewritten,  and  much  new  mate* 
rial  has  been  added.  A  number  of  new  cuts  have  also  been  introduced,  besides 
a  series  of  beautiful  colored  lithographic  plates. 

American  Journal  of  Cutaneoui  and  Genito-Urinarjr  Dboaaet 

"  It  is  a  plain,  practical,  and  up-to-date  manual  containing  just  the  kind  of  information 
that  physicians  need  to  cope  successfully  with  a  troublesome  class  of  diseases." 


SAUNDEHS'    BOOKS   ON 


GET 
THE  BEST 


American 


TMC  NEW 
STANDARD 


Illustrated  Dictionary 

Third  Revised  Edition — Just  Issued 


The  American  Illustrated  Medical  Dictionary.  A  new  and  com- 
plete dictionary  of  the  terms  used  in  Medicine.  Surgery,  Dentistry, 
Pharmacy,  Chemistry,  and  kindred  branches  ;  with  over  lOO  new  and 
elaborate  tables  and  many  handsome  illustrations.  By  W.  A.  Nf.wman 
DoRLAND,  M.  D.,  Editor  of  "The  American  Pocket  Medical  Diction- 
ar>*."  Large  octavo,  nearly  800  pages,  bound  in  full  flexible  leather. 
Price,  :S4.30  net ;  with  thumb  index,  $5.00  net. 

THREE  EDITIONS  IN  THREE  YEARS     WITH  1500  NEW  TERMS 

In  this  cdiiion  the  book  has  been  subjected  to  a  thorough  revision.  The 
authur  has  also  added  upward  of  tifteen  hundred  important  new  terms  that  have 
appeared  in  medical  literature  during  Uie  jjasi  few  niunths, 

Howard  A.  Ketlx.  M.  D., 

Profenor  of  Gynecology,  Jtthns  Hopkini  Univtnity,  BaiHmort. 

"  Dr.  Dorland's  Dictionary  is  admirable.     It  ia  fto  well  gotten  up  and  of  such  convenieat 
SIM.     No  errors  have  been  found  in  mv  use  of  it." 

American  Year-Book 


Saunders'  American   Year-Book  of  Medicine  and  Surgery.     A 

Yearly  Di^^cst  of  Scientific  Progress  and  Authoritative  Opinion  in  all 
Branches  of  Medicine  and  Surgcr)-,  drawn  from  journals,  monographs, 
and  text-books  of  the  leading  American  and  foreign  authors  and  inves- 
tigators. Arranged,  with  critical  editorial  comments,  by  eminent 
American  specialists,  under  the  editorial  charge  of  George  M.  Gould. 
A.  M..  M.  D.  In  two  volumes:  Vol.  I. —  Gffieral  AIeduint\  octavo,  j\^ 
pages,  illustrated  ;  Vol.  II. — General  Surgery,  octavo,  684  pages,  illus- 
trated. Per  vol. :  Cloth,  ^3.00  net ;  Half  Morocco,  ^3.75  net.  Sold 
by  Subscription. 

In  these  volumes  the  reader  obtains  not  only  a  yearly  digest,  but  also  the 
invaluable  annotations  and  criticisms  of  the  editors.     As  usual,  this  issue  of  the 

Year-Book  is  amply  illustrated. 

The  Lancet,  London 

"  It  15  much  more  than  a  mere  compilfttlon  of  abstracts,  for,  as  each  section  »  entrusted  to 
experienced  and  able  contributors,  the  reader  has  the  advantage  of  certain  critical  commen' 
taries  and  cxpo*:iioni  .  .  ,  proceeding  from  writers  fully  quaU6ed  to  perform  these  tasks." 


AlH 


NOSE,   THROAT,  AND  EAR, 


Cradle's 
Nose,  Pharynx*  and  Ear 

Diseases  of  the  Nose.  Pharynx,  and  Ear.  By  Henry  Gradle, 
M.  D.,  Professor  of  Ophthalmology  and  Otology,  Northwestern  Uni- 
versity Medical  School,  Chicago.  Handsome  octavo  of  547  pages, 
illustrated,  including  two  full-page  plates  in  colors.     Cloth,  II3.50  net 

INCLUDING  TOPOGRAPHIC  ANATOMY 

This  volume  presents  diseases  of  the  Nose.  Pharynx,  and  Ear  as  the  author 
has  seen  them  during  an  experience  of  nearly  twenty-five  years.  In  it  are 
answered  in  detail  those  questions  regarding  the  course  and  outcome  of  diseases 
which  cause  the  less  experienced  observer  the  most  anxiety  in  an  individual  case. 
Topographic  anatomy  has  been  accorded  liberal  space. 

Penniytvania  MedicaJ  Journal 

"This  is  the  most  pimctical  volume  on  the  nose,  pharynx,  and  ear  that  has  appeared 
recently.  ...  It  b  exactly  what  the  less  experienced  observer  needs,  as  it  avoids  the  confusion 
incident  to  a  categorical  statement  of  everybody's  opinion." 

Kyle's 
Diseases  of  Nose  arib  Throat 


Diseases  of  the  Nose  and  Throat.  By  D.  Braden  Kyle,  M.  D., 
Clinical  Professor  of  Laryngology  and  Rhinology,  Jefferson  Medical 
College,  Philadelphia ;  Consulting  Laryngologist,  Rhinologist,  and 
Otologist,  St.  Agnes'  Hospital.  Octavo,  646  pages;  over  150  illus- 
trations, and  6  lithographic  plates  in  colors.     Cloth,  $4.00  net 

SECOND  REVISED  EDITION 

Two  large  editions  of  this  excellent  work  have  been  called  for  in  as  many 
years.  In  this  edition  the  author  has  revised  the  text  thoroughly,  bringing 
it  absolutely  down  to  date.  With  the  practical  purpose  of  the  book  in  mind,  ex- 
tended consideration  has  been  given  to  treatment,  each  disease  being  considered  in 
full,  and  definite  courses  being  laid  down  to  meet  special  conditions  and  symptoms. 

Dudley  S.  Reynolds,  M.  D., 

FarmiHy  Professor  of  Opktkaimology  and  Otoiogy,  Hospital  College  of  MetUcime,  LcmisvUU, 
"  It  is  an  important  addition  to  the  text-books  now  in  use,  and  is  better  adapted  to  the  uses 

of  the  student  than  any  other  work  with  which  I  am  Cuniliar.     I  thail  be  pleased  to  commend 

Dr.  Kyle's  work  as  the  best  text-book." 


SAUNDERS'    BOOKS   ON 


Brtihl,  Politzer,  and  Smith's 
Otology 


Atlas  and  Epitome  of  Otology.  By  GusTAV  Bruhl,  M.  D.,  of 
Berlin,  with  the  collaboration  of  Professor  Dr.  A.  Politzer,  of 
Vienna.  Edited,  with  additions,  by  S,  MacCuen  Smith,  M.  D..  Clin- 
ical Professor  of  Otology,  Jeflerson  Medical  College,  Philadelphia. 
With  244  colored  figures  on  39  lithographic  plates,  99  text  illustra- 
tions, and  292  pages  of  text.  Cloth,  S3.00  net.  /«  Satotdi-rs'  Hand- 
Atlas  Series. 

INCLUDING  ANATOMY  AND  PHYSIOLOGY 

The  work  is  both  didactic  and  clinica]  in  its  teaching.  A  special  feature  is 
the  very  complete  exposition  of  the  minute  anatomy  of  the  ear.  a  working  knowl- 
edge of  which  is  so  essential  to  an  inlcUijjent  conception  of  the  science  of  otology'. 
The  association  of  I*rofessor  Politzer  and  the  use  of  so  many  vaUiablc  specimens 
from  his  notably  rich  collection  especially  enhance  the  value  of  the  treatise.  The 
work  contains  everything  of  importance  in  the  elementary  study  of  otology. 

Clarence  J.  Blake,  M.  D.. 

Pro/tssor  0/  Otoiogy  in  Harvard  UnwersUy  Afedicai  ScM^o/,  Sostom, 

**  Tlie  most  complete  work  of  its  kind  as  yet  published,  and  one  commendtnf;  itself  to  both 
the  student  and  the  tencher  in  the  chamcicr  and  scope  of  iis  illustrations. 

Grtinwald  and  Grayson's 
Diseases  of  the  Larynx 

Atlas   and    Epitome  of   Diseases  of  the   Larynx.       By    Dr.    L 

Grunw.-\li>.  i>f  Munich.  Edited,  with  additions,  by  Chaki.es  P.  Gkay- 
SON,  M.  D.,  Physician-in-Charge,  Throat  and  Nose  Department,  Hos- 
pital of  the  University-  of  Pennsylvania.  With  107  colored  fif^ures  on 
44  plates,  25  text-illustrations,  and  103  pages  of  text.  Cloth.  ,$2.50 
net.     hi  Santtders*  Hand-Atlas  Scries. 

In  this  work  the  author  has  given  special  attention  to  the  clinical  portion,  the 
sections  on  diagnosis  and  treatment  being  parliculaHv  full.  The  plates  portray, 
with  a  remarkable  fidelity  tn  nature,  pathologic  conditions  that  it  would  require 
a  nuntbcr  of  years  to  duplicate  in  jiractice.  A  knowled^^e  of  the  histology  of  the 
morbid  processes  being  essential  to  a  proper  understanding  of  ihem,  twelve  plates, 
showinj^^  the  most  important  elementary  alterations,  have  been  included. 

British  Medical  Journal 

•  Excels  everything  we  have  Hthedo  seen  in  the  way  of  colored  inustraiions  of  disea^ci  of 
the  larynx.  .  .  .  Nf>l  only  valuable  (or  ihc  teaching  of  laryngology.  \i  will  prove  uf  the  p-eatcst 
help  lo  those  who  are  perfecting  themselves  by  private  study." 


DISEASES   OF  THE  EYE. 


Haab  and  DeSchweinitz  s 
External  Diseases  qf  the  Eye 

Atlas  and  Epitome  of  External  Diseases  of  the  Eye.     By  Dr.  O. 

Haab,  of  Zurich.  Edited,  with  additions,  by  G.  E.  deSchweinitz, 
M.  D..  Professor  of  Ophthalmology,  University  of  Pennsylvania.  With 
98  colored  illustrations  on  48  lithographic  plates  and  232  pages  ot 
text.     Cloth,  $3.00  net     In  Saunders'  Hand-Atias  Series. 

SECOND  REVISED   EDITION  — JUST  ISSUED 

Conditions  attending  diseases  of  the  external  eye,  which  are  often  so  complicated, 
have  probably  never  been  more  clearly  and  comprehensively  expounded  than  in 
the  forelying  work,  in  which  the  pictorial  most  happily  supplements  the  verbal 
description.     The  price  of  the  book  is  remarkably  low. 

The  MedicaJ  Record,  New  York 

"The  work  is  excellentty  suited  to  the  student  of  ophthalmology  and  to  the  practising 
physician.     It  cannot  fail  to  attain  a  well-deserved  popularity." 

Haab  and  DeSchweinitz V 
Ophthalmoscopy 


Atlas  and  Epitome  of  Ophthalmoscopy  and  Ophthalmoscopic 
Diagnosis.  By  Dr.  O.  Haab,  of  Zurich,  From  the  Third  Rcinsed 
and  Enlarged  German  Edition.  Edited,  with  additions,  by  G.  E. 
DeSchweinitz,  M.  D.,  Professor  of  Ophthalmology,  University  of 
Pennsylvania.  With  152  colored  lithographic  illustrations  and  85 
pages  of  text.     Cloth,  S3.00  net.     /;/  Saunders*  Hand-Atlas  Series, 

The  great  value  of  Prof  Haab's  Atlas  of  Ophthalmoscopy  and  Ophthalmo- 
scopic Diagnosis  has  been  fully  established  and  entirely  justified  an  Englitii 
translation.  Not  only  is  the  student  made  acquainted  with  carefully  prepared 
ophthalmoscopic  drawings  done  into  well-executed  lithographs  of  the  most  im- 
portant fundus  changes,  but,  in  many  instances,  plates  of  the  microscopic  lesions 
are  added.     The  whole  furnishes  a  manual  of  the  greatest  possible  service. 

The  Lancet,  L<ondon 

"  We  recommend  it  as  a  work  that  should  be  in  the  ophthalmic  wards  or  in  the  library  of 
every  hospital  into  which  ophthalmic  cases  are  received." 


lo 


SAUNDERS'    BOOKS   ON 


American   Text-Book    of 

Genito-Urinary,  Syphilis,  Skin 

American  Text-book  of  Genito-Urinary  Diseases,  Syphilis,  and 
Diseases  of  the  Skin.  Edited  by  L.  B(^»lton  Bangs.  M.  D.,  late  Prof, 
of  Genito-Urinary  Surgery,  University  and  BcUevue  Ifospital  Medical 
College,  New  York  ;  and  W.  A,  Haruawav,  M.  D.,  Professor  of  Diseases 
of  the  Skin,  Missouri  Medical  College.  Imperial  octavo.  1229  pages, 
with  300  engravings,  20  colored  plates.  Clnth,  $7.00  net;  Sheep  or 
Hair  Morocco,  58.00  net. 

CONTAINING  20  COLORED  PLATES 

This  work  is  intended  for  both  the  student  and  practitioner,  giving,  as  it  does. 
a  comprehensive  and  detailed  presentation  of  the  subjects  discussed.  The  work 
is  original  and  fully  representative.  The  illustrations,  many  of  which  are  in 
colors,  portray  the  conditions  with  rare  fidelity,  and  will  be  found  invaluable  as 
an  aid  in  diagnosis. 

Journal  of  the  American  Medical  Asiooation 

"  This  voluminous  work  is  thoroughly  up-to-diit«.  and  the  chBptrr<(  on  genito-urmanr  di^ 
ea&<rs  ore  especially  voliLible.  The  illustrations  are  fine  and  ore  mostly  original.  The  scctiOD 
OD  dermatology  is  concise  and  in  every  way  admirable." 

SennV 

Genito-Urinary  Tuberculosis 


Tuberculosis  of  the  Genito-Urinar^'  Organs,  Male  and  Female. 

By  N.  Senn,  M.D.,  Ph.D..  LL.D..  Professor  of  Surgery  in  Rush  Med- 
ical College;  Attending  Surgeon  to  the  Presbyterian  Hospital,  Chicago. 
Octavo  volume  of  317  pages,  illustrated.     Cloth,  $3.00  net 

MALE  AND  FEMALE 

Tuberculosis  of  the  male  and  female  gcnito-urinary  organs  is  such  a  frequent, 
distressing,  and  fatal  affection  that  a  special  treatise  on  the  subject  appears  to  fill  a 
gap  in  medical  literature.  In  the  present  work  the  bacteriology  of  the  subject  has 
received  due  attention,  the  modem  resources  employed  in  the  differential  diagnosis 
between  tubercular  and  other  inflammaton'  affections  are  fully  described,  and  the 
medical  and  surgical  therapeutics  are  discussed  in  detail. 

Britith  Medical  JotErnal 

■  The  Lf.ok  will  wW  repay  perusal.     It  is  the  final  word,  as  our  knowledge  stands,  upon 
the  dispues  of  which  It  treats,  and  will  add  to  the  reputation  of  Its  distinguished  author." 


DISEASES   OF  THE  SKIN.  ii 

Mracek  and  Stelwagon*s 
Diseases  of  the  Skin 

Atlas  and  Epitome  of  Diseases  of  the  Skin.  By  Prof.  Dr.  Franz 
Mracek,  of  Vienna.  Edited,  with  additions,  by  Henry  W.  Stelwagon, 
M.D.,  Clinical  Professor  of  Dermatology,  Jefferson  Medical  College, 
Philadelphia.  With  63  colored  plates,  39  half-tone  illustrations,  and 
200  pages  of  text.     Cloth,  ;g3.50  net.     ///  Saunders'  Hand-Atlas  Series. 

CONTAINING  63  COLORED   PLATES 

This  volume,  the  outcome  of  years  of  scientific  and  artistic  work,  contains, 
together  with  colored  plates  of  unusual  beauty,  numerous  illustrations  in  black, 
and  a  text  comprehending  the  entire  field  of  dermatology.  The  illustrations  are 
all  original  and  prepared  from  actual  cases  in  Mracek's  clinic,  and  the  execution 
of  the  plates  is  superior  to  that  of  any,  even  the  most  expensive,  dermatologic 
atlas  hitherto  published. 

American  Jotsmal  of  the  Medical  Sciences 

"  The  advantages  which  we  see  in  this  book  and  which  recommend  it  to  our  minds  are : 
Fint,  its  handtness;  secondly,  the  plates,  which  are  excellent  as  regards  drawing,  color,  and  the 
diagnostic  points  which  they  bring  out." 

Mracek  and  Bangs* 
Syphilis  and  Venereal 

Atlas    and   Epitome  of    Syphilis    and   the   Venereal   Diseases. 

By  Prof.  Dr.  Franz  Mracek,  of  Vienna.  Edited,  with  additions,  by 
L.  Bolton  Bangs,  M.  D.,  late  Prof  of  Gcnito-Urinar>'  Surgery.  Univer- 
sity and  Bellcvue  Hospital  Medical  College,  New  York.  With  71 
colored  plates  and  122  pages  of  text.  Cloth,  $3.50  net.  In  Saunders* 
Hand-Alias  Scries. 

CONTAINING   71   COLORED  PLATES 

According  to  the  unanimous  opinion  of  numerous  authorities,  to  whom  the 
original  illustrations  of  this  book  were  presented,  they  surpass  in  beauty  anything 
of  the  kind  that  has  been  produced  in  this  field,  not  only  in  Germany,  but 
throuj;hout  the  literature  of  the  world. 

Robert  L.  Dickiiuon,  M.  D.. 

Art  Editor  of  "  The  Ameruan  Text-Book  of  ObstetrUs." 
"  The  book  that  appeals  instantly  to  me  for  the  strikingly  successful,  valuable,  and  graphic 
character  of  its  itlusirations  is  the  *  Atlas  of  Syphilis  and  the  Venereal  Diseases'     I  know  of 
nothing  in  this  country  that  can  compare  with  it." 
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SAUNDERS'    BOOKS    ON 


Grant's 
Pace,  Mouth,  and  Jaws 


A  Text-Book  of  the  Surreal  Principles  and  Sur$:ical  Diseases  of 
the  Face.  Mouth,  and  Jaws.  For  Dental  Students.  By  H.  Horace 
Grant.  A.  M.,  M.  D.,  Professor  of  Surgery  and  of  Clinical  Surgery, 
Hospital  College  of  Medicine;  Professor  of  Oral  Surgery,  Louisville 
College  of  Dentistry.  Louisville.  Octavo  volume  of  231  pages,  with 
68  illustrations.     Cloth,  ^2.50  net. 

FOR  DENTAL  STUDENTS 

This  text-book,  designed  for  ihc  student  of  denti5tr>',  succinctly  explains  the 
principles  of  dental  surgery  applicable  to  all  operative  procedures,  and  alsu  dis- 
cusses such  surjjical  lesions  as  are  lilccly  to  require  diagno&is  and  perhaps  treat- 
ment by  the  dentist.  The  arran^^ement  and  subject-matter  cover  the  needs  of  the 
dental  student  without  encumbering  him  with  any  details  foreign  to  the  course  of 
instruction  usually  foUuwed  in  denial  colleges  at  the  present  time.  The  work 
includes,  moreover,  such  emergency  procedures  as  not  alone  the  dentist  and 
physician,  but  also  the  layman,  may  he  called  upon  to  perform.  These,  like  the 
other   subjects   in   the  book,   have   been    described   m   clear,   concise    lanpuage. 

Grtinwald  and  Newcomb's  ^ 
Mouth,  Pharynx,  and  Nose  " 

Atlas  and  Epitome  of  Diseases  of  the  Mouth,  Pharynx,  and 
Nose.  B>'  Dr.  L.  Grunwald,  of  Munich.  From  the  Saomi  Revised 
and  Enlarged  German  Edition.  Edited,  with  additions,  by  James  E. 
Newcomb,  M.  D.,  Instructor  in  Laryngolog>',  Cornell  University  Medical 
School.  With  102  illustrations  on  42  colored  lithographic  plates,  41 
text-cuts,  and  219  pages  of  text  Cloth,  5300  net  In  Saundtrs* 
Hand'Atias  Series. 

INCLUDING  ANATOMY  AND   PHYSIOLOGY 

In  desiring  this  atlas  the  needs  of  holh  student  and  practitioner  were  kept 
constantly  in  mind,  and  as  far  as  possible  typical  cases  of  the  various  diseases 
were  selected.  The  illustrations  are  described  in  the  text  in  exactly  Uie  same  way 
as  a  practised  examiner  would  demonstrate  the  objective  findings  to  his  class,  the 
book  thus  scrvinjj  as  a  substitute  for  actual  clinical  work.  The  illustraiions  them* 
selves  are  numerous  and  exceedingly  well  cxermed.  portraying  the  conditions  so 
strikingly  that  Ehcir  study  is  almost  equal  to  cxaminaliDn  of  the  actual  specimens. 
The  editor  has  incorporated  his  own  valuable  cxpencnce.  and  has  also  included 
extensive  notes  on  the  use  of  the  active  principle  of  the  suprarenal  bodies  in  the 
materia  medica  of  rhinology  and  laryngology. 
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Jackson  on  the  Eye 


A  Manual  of  the  Diagnosis  and  Treatment  of  Diseases  of  the  Eye. 

By  Edward  Jackson,  A.  M.,  M.  D.,  Emeritus  Professor  of  Diseases  of 
the  Eye  in  the  Philadelphia  Polyclinic.  i2mo  volume  of  535  pages, 
with  178  beautiful  illustrations,  mostly  from  drawings  by  the  author. 
Cloth,  i>2.50  net. 

In  this  book  more  attention  is  given  to  the  conditions  that  must  be  met  and 
dealt  with  early  in  ophthalmic  practice  than  to  the  rarer  diseases  and  more  difficult 
operations  that  may  come  later.  It  is  designed  to  furnish  efficient  aid  in  the  actual 
work  of  dealing  with  disease,  and  therefore  gives  the  place  of  first  importance  to 
the  conditions  present  in  actual  clinical  work.  A  special  chapter  is  devoted  to  the 
relations  of  ocular  symptoms  and  lesions  to  general  diseases. 

The  Medical  Recofd.  New  Yoric 

"  !i  is  truly  an  admirable  work.  .  .  .  Written  in  a  clear,  concise  manner,  it  bears  evidence 
of  the  author's  comprehensive  grasp  of  the  subject.  The  term  '  multum  in  parvo '  is  an  appro- 
priate one  to  apply  to  this  work.  It  will  prove  of  value  to  all  who  are  interested  in  this  branch 
of  medicine." 

Triedrich  and  Curtis' 
Nose,  Larynx,  and  Ear 


Rhinology,  Larytis:ology,  and  Otology,  and  Their  Sisnilicance  in 
General  Medicine.  By  Dr.  E.  P.  Friedrich,  of  Leipzig.  Edited  by 
H.  HoLBROOK  Curtis,  M.  D.,  Consulting  Surgeon  to  the  New  York  Nose 
and  Throat  Hospital.     Octavo  volume  of  350  pages.     Cloth,  ^2.50  net. 

INCLUDING  THEIR  SIGNIFICANCC  IN  GENERAL  MEDICINE 

In  this  work  the  author's  object  has  been  to  point  out  the  interdependence 
between  disease  of  the  entire  organism  and  diseases  of  the  nose,  pharynx,  larynx, 
and  ear,  and  to  incorporate  the  new  discoveries  of  these  specialties  into  the  scheme 
of  general  medicine.  The  author  has  endeavored  to  bring  to  the  attention  of  the 
general  practitioner  special  symptoms  and  methods  of  the  greatest  importance  to 
him. 

Boston  Medic*!  and  SurglcaJ  Journal 

"  This  task  he  has  performed  admirably,  and  has  given  both  to  the  general  practitioner  and 
to  the  specialist  a  book  for  collateral  reference  which  is  modem,  clear,  and  complete." 


0|(den  on  the  Urine 


Clinical  Examination  of  Urine  and  Urinary  Diagnosis.     A  Clinical 

Guide  for  tlie  Use  of  Practitioners  and  Students  of  Medicine  and  Sur- 
gery. By  J.  Bergen  Ogden\  M.  D.,  Late  Instructor  in  Chemistr>\ 
Harvard  University  Medical  School ;  Formerly  Assistant  in  Clinical 
Pathology.  Boston  City  Hospital.  Octavo.  418  pages,  54  illustrations, 
and  a  number  of  colored  plates.      Cloth,  $3.00  net. 

SECOND   REVISED    EDITION— JUST    ISSUED 

In  this  edition  ihe  work  has  been  brought  absolutely  down  to  the  present  day. 
Important  changes  have  been  made  in  connection  with  the  determination  of  Urci, 
Uric  Acid,  and  Total  Nitrogen  ;  and  the  subjects  of  Crjoscopy  and  Beta-Oxybutyric 
Acid  have  been  given  a  place.  Special  attention  has  been  paid  to  diagnosis  by 
the  character  of  the  urine,  the  diagnosis  of  diseases  of  the  kidneys  and  urinary 
passages  ;  an  enumeration  of  the  prominent  clinical  symptoms  of  each  disease; 
and  the  peculiarities  of  the  urine  in  certain  general  diseases. 

The  Lancet,  London 

"  We  consider  thts  manual  to  have  been  well  compiled;  and  the  author's  own  experience, 
so  clearly  stated,  renders  the  volume  a  useful  oni-  both  for  study  and  reference." 


Veckrs  Sexual  Impotence 


The  Pathology  and  Treatment  of  Sexual  Impotence.  By  Victor 
G.  Vecki,  M.  D.  From  the  Second  Revised  and  Enlarged  German 
Edition.      i2mo  volume  of  329  pages.     Clotli,  $2.00  net. 

THIRD   EDITION.  REVISED  AND   ENLARGED 

The  subject  of  impotence  has  but  seldom  been  treated  in  this  country  in  the 

truly  scientific  spirit  that  its  pre-eminent  importance  deserves,  and  this  volume  will 
come  tn  many  as  a  revelation  of  the  possibilities  of  therapeutics  in  this  important 
field.  The  reading  part  of  the  English-speaking  medical  profession  has  passed 
judgment  on  this  monograph.  The  whole  subject  of  sexual  impotence  and  its 
treatment  is  discussed  by  the  author  in  an  exhaustive  and  thoroughly  scientific 
manner.  In  this  edition  the  book  has  been  thoroughly  revised,  and  new  matter 
has  been  added.  especiaUy  to  the  portion  dealing  with  treatment. 

Johns  Hopkhis  Hospital  Bulletin 

"A  scientific  treatise  upon  an  important  and  much  neglected  subject.  .  .  .  The  Treatment 
of  impotence  in  genera.)  and  of  ;>cxual  neura.<!thenta  is  discriminating  uid  judiciouB." 
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CHEMISTRY,  SKIN,  AND  VENEREAL  DISEASES.  15 

American  Pocket  Dictionary  ^"^ ^!^^:^2r^ 

The  American  Pocket  Medical  Dictionary.  Edited  by  W.  A. 
Newman  Borland,  M.  D.,  Assistant  Obstetrician  to  the  Hospital 
of  the  University  of  Pennsylvania.  Containing  the  pronunciation 
and  definition  of  the  principal  words  used  in  medicine  and  kindred 
sciences.  Flexible  leather,  with  gold  edges,  ^i.oo  net;  with  thumb 
index,  ^1.25  net. 
Janm  W.  HolUod.  M.  D.. 

Professor  of  Medical  Chemistry  amd  ToxUology,  and  DeoH,  Jefferson  Medical  College, 
PkUadelpkia, 

"  I  am  struck  at  once  with  admiration  at  the  compact  size  and  attractive  exterior.  I 
can  recommend  it  to  our  students  without  resen'e." 

Stelwa^on's  Essentials  of  Skin  nfth  luviiad  cdiiioo 

Essentials  of  Diseases  of  the  Skin.  By  Henry  W.  Stel- 
WAGON,  M.  D..  Ph.D.,  Clinical  Professor  of  Dermatology  in  Jeffer- 
son Medical  College  and  Women's  Medical  College,  Philadelphia. 
Post-octavo  of  276  pages,  with  72  text-illustrations  and  8  plates. 
Cloth,  $\J0O  net.  In  Saunders'  Quesiion-Compend  Series. 
The  Medical  News 

"  In  line  with  our  present  knowledge  of  diseases  of  the  skin.  .  .  .  Continues  to  main- 
tain the  high  standard  of  excellence  for  which  these  question  compends  have  been  noted." 

WolfPs  Medical  Chemistry  nith  Ediikm,  Revbed 

Essentials  of  Medical  Chemistry,  Organic  and  Inorganic 
Containing  also  Questions  on  Medical  Physics,  Chemical  Physiol- 
ogy, Analytical  Processes,  Urinalysis,  and  Toxicology.  By  Law- 
rence Wolff,  M.  D.,  Late  Demonstrator  of  Chemistry,  Jefferson 
Medical  College.  Revised  by  Smith  Ely  Jelliffe,  M.  D.,  Ph.D., 
Professor  of  Pharmacognosy,  College  of  Pharmacy  of  the  City  of 
New  York.  Post-octavo  of  222  pages.  Cloth,  ^i.oo  net  In 
Saunders*  Question- Cotnpend  Series. 
New  Yoric  Medical  Journal 

"  The  author's  careful  and  well-studied  selection  of  the  necessary  requirements  of  the 
student  has  enabled  him  to  furnish  a  valuable  aid  to  the  student." 

Martin's  Minor  Sur|(ery,  Banda^ng,  and  the  Venereal 

Diseases  Secood  CdUSon,  Reviled 

Essentials  of  Minor  Surgery,  Bandaging,  and  Venereal 
Diseases.  By  Edward  Martin,  A,  M.,  M.  D.,  Professor  of  Clin- 
ical Surgery,  University  of  Pennsylvania,  etc.  Post-octavo,  166 
pages,  with  78  illustrations.  Cloth,  ^i.oo  net.  In  Saunders' 
Question-Compend  Scries. 
The  MecBcal  Newt 

"Thu  best  condensation  of  the  subjects  of  which  it  treats  yet  placed  before  the  pro* 
fession." 

Jelliffe  and  Jackson's  Chemistry 

A  Tkxt-Book  of  Chemistry.  By  Smith  Ely  Jelliffe,  M.  D., 
Ph.D..  Professor  of  Pharmacognosy,  College  of  Pharmacy  of  the 
City  of  New  York;  and  Holmes  C.  Jackson,  M.  D.,  Assistant  in 
Chemistry,  University  and  Bellcvue  Hospital  Medical  College, 
N.  Y.     Octavo,  550  pages,  illustrated.     In  Preparation. 
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i6  URINE,  EYE,  EAR,  NOSE,  AND    THROAT. 

Wolfs  Examination  of  Urine 

A  Laboratory  Handbook  of  Physiologic  Chemistry  and 
Urine-examination.  By  Charles  G.  L.Wolf,  M.D.,  Instructor  in 
Physiologic  Chemistry.  Cornell  University  Medical  College,  New 
York.  1 2mo  volume  of  204  pages,  fully  illustrated.  Cloth,  ^1.25  net. 
British  Medical  Journal 

"  The  methods  of  examining  the  urine  are  very  fully  described,  and  there  are  at  the 
end  of  the  book  some  extensive  tables  drawn  up  to  assist  in  urinary  diagnosis." 

Jackson's  Essentials  of  Eye  TUni  ReviMd  edition 

Essentials  of  Refraction  and  of  Diseases  of  the  Eye.    By 
Edward  Jackson,  A.  M.,  M.  D,,  Emeritus  Professor  of  Diseases  of 
the  Eye,  Philadelphia  Polyclinic.    Post-octavo  of  261  pages,  82  illus- 
trations.   Cloth,  $ixx>  net    In  Saunders'  Question- Compend  Series. 
'    Johns  Hopkins  Hospital  Butlelin 

"  The  entire  ground  is  covered,  and  the  points  that  most  need  careful  elucidation 
are  made  clear  and  easy." 

Gleason's  Nose  and  Throat  TUrd  cistion.  Revised 

Essentials  of  Diseases  of  the  Nose  and  Throat.  By  E.  B. 
Gleason,  S.  B.,  M.  D.,  Clinical  Professor  of  Otology,  Medico- 
Chirurgica!  College,  Philadelphia,  etc.  Post-octavo,  241  pages,  1 12 
illustrations.  Cloth,  $1.00  net.  In  Saunders*  Question  Compends, 
The  Lancet.  London 

"  The  careful  description  which  is  given  of  the  various  procedures  would  be  sufficient 
to  enable  most  people  of  average  intelligence  and  of  slight  anatomical  knowledge  to 
make  a  very  good  attempt  at  laryngoscopy." 

Gleason's  Diseases  of  the  Ear  TUrd  Edition.  Revised 

Essentials  of  Diseases  of  the  Ear.     By  E.  B.  Gleason,  S.  B., 
M.  D.,  Clinical  Professor  of  Otology,  Medico-Chirurgical  College, 
Phila.,  etc.     Post-octavo  volume  of  214  pages,  with   114  illustra- 
tions.    Cloth,  ^i.oo  net.     In  Saunders'  Question- Cotnpend  Series. 
Bristol  Medico-Chinnii^cal  Journal 

"  Wc  know  of  no  other  small  work  on  ear  diseases  to  compare  with  this,  either  in 
freshness  of  style  or  completeness  of  information." 

WolfPs  Essentials  of  the  Urine 

Essentials  of  Examination  of  Urine,  Chemical  and  Micro- 
scopic, FOR  Clinical  Purposes.  By  Lawrence  Wolff,  M.  D., 
Late  Demonstrator  of  Chemistry,  Jefferson  Medical  College,  Phila- 
delphia. Post-octavo,  66  pages,  illustrated.  Cloth,  75  cents  net. 
In  Saunders*  Question  Compends. 

Brockwaj^s  Medical  Physics  second  Edition.  Revised 

Essentials  of  Medical  Physics.  By  Fred.  J.  Brockwav, 
M.  D.,  Late  Assistant  Demonstrator  of  Anatomy,  College  of  Physi- 
cians and  Surgeons,  New  York.  Post-octavo,  330  pages;  155  fine 
illustrations.  Cloth,  ^Ji.oo  net.  ///  Saunders*  Question  Compends. 
Medical  Record,  New  York 

"  It  contitins  .ill  that  one  need  know  on  the  subject,  is  well  written,  and  is  copiously 
illus'rated." 
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LAXE   MEDICAL   LIIIHAKV 


TCi  fflvoM  fine,  this  hook  should  he  TclurncU  on 
or  before  the  d.itc  last  5tnin|K*d  below. 
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